
 
 
 
 
 

ABSTRACT 
 
 
HUMPHREY, ARLEEN. Physical Environmental Influences on the Physical Activity Behavior of 

Independent Older Adults Living in Continuing Care Retirement Communities. (Under the direction of 

Prof. Robin Moore.)   

 

This is an exploratory, cross-sectional, multi-case study using a multiple method approach. Goals: 

First, to investigate two different types of physical activity (PA) settings for walking (indoor and 

outdoor) and the PA of independent older adults, second; to contribute to the existing body of 

knowledge about the effect of the physical environment to support or impede PA; and third, to 

contribute to the transdisciplinary field of research in PA.  

 

Study objectives: 1) to investigate two different types of physical activity settings for walking (indoor 

and outdoor) and the PA of older adults, 2) to understand how environmental influences either 

motivate or impede PA participation of independent older adults who live in continuing care retirement 

communities (CCRCs), and 3) to determine whether residents of CCRCs engage in walking as their 

primary form of exercise.  A key purpose of the study is to influence policy and accreditation 

regulations so that CCRCs are designed to include environmental characteristics that support daily 

PA for older adults. This study supports a high priority preventative healthcare topic specifically, to 

identify environmental factors and correlates of PA in an under-studied population at high risk for 

inactivity, i.e., older adults in community settings.  

 

This dissertation examines how perceptions of features and characteristics of outdoor and indoor PA 

settings as well as psycho-social factors (access, safety and self-efficacy) influence physical activity 

participation among older residents in two CCRCs. Perceptions of physical environmental 

characteristics, access, safety and self-efficacy were obtained from a purposive sample of 127 

independent older adults with a mean age of 82.6 years. 



 

An ecological model was employed to study the relationships between environmental features and 

physical activity behavior. Findings are based on data collected from 127 survey questionnaires 

(overall 29% response rate), follow-up telephone interviews, and environmental data from site 

surveys.  

 
Overall findings provide evidence that physical environmental variables are associated with walking 

for PA, i.e. access to a choice of different walking routes. Weather was the greatest barrier to PA. Top 

motivators for PA were to maintain health and keep joints mobile. The reason most often cited for 

walking was walking to do errands. Top reasons for not using walking paths were weather conditions, 

health or physical limitations and concern about tripping, slipping or falling. Top ranked choice for 

most liked characteristics of outdoor walking paths was convenience.  The least liked characteristic of 

outdoor walking paths was path surface not comfortable for walking. The most liked feature of the 

indoor walking environment was comfortable indoor climate. Psycho-social variables appear to play 

an important role in physical activity participation, i.e., self-efficacy was correlated with mobility, total 

physical activity and with total walking. Self-efficacy was shown to be associated with perceptions of 

physical environmental features related to access, i.e. exercise equipment meets my needs, places to 

sit and rest and lots of routes I can take. Self-efficacy was also associated with features related to 

safety, i.e. curbs are easy to travel over and walking paths are easy to use. Types of physical 

activities most highly correlated with total physical activity score were stretching or flexibility 

exercises, light gardening and walking to do errands. 

 

The study provides momentum for further research into alternative methodologies for both design and 

assessment of CCRCs. This study concludes that physical environmental characteristics may play an 

important role in achieving and maintaining positive health outcomes through increased physical 

activity. Moderating psycho-social variables, e.g. self-efficacy, may be an important link between 

environment and physical activity outcomes.  
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INTRODUCTION 
 

This exploratory, cross-sectional, multi-case study uses a multiple method approach to investigate the 

influence of physical environmental characteristics and key psycho-social variables related to 

participation in physical activity (PA) among older adults in continuing care retirement communities 

(CCRCs). A multi-method approach was employed to increase reliability and internal validity. 

 

The promotion of physical activity among older adults has emerged as a national health objective. 

This study is a direct response to a key objective of Healthy People 2010 - to increase physical 

activity behavior among older adults. A key focus of the National Blueprint: Increasing Physical 

Activity Among Adults Age 50 and Older, is to support and promote increases in the physical activity 

of older Americans through community design strategies and solutions (Robert Wood Johnson 

Foundation, RWJF, 2000). Findings from this study will to help match environmental design supports 

for physical activity with interests, lifestyles and functional abilities of older adults.  

 

Approximately 34 percent of the total U.S. population aged 65 and older are sedentary (Older 

Americans 2000). Among older adults aged 75 and older approximately 33 percent of men and 50 

percent of women do not engage in leisure-time PA (USDHHS, 1996). 

 

Growth in the over 65 population segment is expected to reach 20 percent of the total U.S. population 

or 70 million people by the year 2030. Rapid growth in this segment corresponds with an increase in 

the prevalence of disability and chronic health conditions (NIA, 2000). These demographic trends 

have serious implications for the cost and delivery of long term care services.  

 

Engaging in regular physical activity has been strongly associated with keeping older people 

independent and with the prevention and or delay of disease and disability (Shephard, 1997; Rowe & 

Kahn, 1998; (USDHHS, 1996). Despite the well-established benefits of physical activity the 65 + 

segment of the population is the most sedentary, with those aged 75 and older being particularly 

sedentary (Barnes & Schoenborn, 2003; King, Rejeski, & Buchner, 1998; USDHHS, 1996). 
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The potential health risks associated with an inactive lifestyle have created a growing demand for 

active living communities. Sallis and Owen (1997) posit that community infrastructures tend to 

support sedentary lifestyles, primarily because most environments are not designed to encourage 

walking (Sallis and Own, 1997). Both actual and perceived aesthetic and functional features of the 

environment can impact physical activity participation (Carnegie et al., 2002); therefore, people’s 

perceptions about the environment have important implications for understanding and developing 

design guidelines that can help achieve physically active lifestyles  

 

The environment exerts a powerful force on people’s health and well-being. Physical features of the 

designed environment can influence a variety of health outcomes and can also alleviate known health 

indicators, e.g. depression, anxiety, stress, social isolation, sensory deprivation and sedentary 

behavior. Research shows that physical activity reduces depression (Ruuskanan & Parkatti, 1994; 

Shephard, 1997; Brannon & Feist, 2000), anxiety and stress (Shepard, 1997; Brannon & Feist, 2000), 

increases self-esteem (USDHHS, 1996), contributes to improved cognitive function (Dustman et al., 

1994) enhances self-efficacy and psychological well-being (McAuley and Rudolph, 1995; McAuley et 

al., 2000) and is positively associated with increased social support (Ruuskanan & Parkatti, 1994; 

Shephard, 1997; Brannon & Feist, 2000; McAuley et. al., 2000).  

 

Research about the impact of the physical environment on health and well-being is a relatively new 

area of research, particularly the promotion of physical activity. The designed environment is gaining 

prominence as a significant factor in human health behavior. The effect of the designed environment 

on the influence of physical activity is now of major interest to public health policy makers and 

healthcare providers. Older adults in particular are at risk for health consequences from inactivity 

(WHO, 2000). According to the Centers for Disease Control (1999) and Prevention and the World 

Health Organization (2000), increasing the level of physical activity helps improve health and well-

being and assists preservation of the quality of life among older adults. 

 

A growing body of evidence suggests that the physical environment supports opportunities for 

physical activity by older people (e.g., Giles-Corti & Donovan, 2002; Handy, Boarnet, Ewing, & 

Killingsworth, 2002; Humpell et al., 2004); however, little research has focused on Continuing Care  

Retirement Communities (CCRCs). Some 660,000 Americans live in continuing care retirement 

communities. This number is rapidly expanding as the baby boom generation ages (AAHSA, 2005). 
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Regular moderate physical activity has been strongly associated with the preservation of physical and 

cognitive function and with the avoidance of limitations and disability in older adult populations 

(USDHHS, 1996; McAuley et al., 2000). Inactivity is particularly pervasive among those adults aged 

75 and older USDHHS, 1996; King, 2001). 

 

Researchers from several fields including urban planning, architecture, public health, parks and 

recreation, transportation and other fields provide convergent evidence that community design 

characteristics are associated with physical activity by older adults. For example, physical 

environmental factors shown to encourage physical activity include: access to recreational and fitness 

facilities (Booth et al., 2000; Brownson et al., 2000; Carnegie, 2002; Giles-Corti & Donovan, (2002;). 

Those with greater access to either walking paths or exercise equipment are more likely to use those 

resources (Humpel, Owen & Leslie, 2002). Other factors found to be significantly associated with 

physical activity are enjoyable scenery or neighborhood aesthetics (Brownson et al., 2000; Ball et al., 

2001; King et al., 2000; Lee et al. 2000), convenience of facilities (Ball et al., 2001) and the presence 

of green areas for walking (Takano, Nakamura & Watanabe, 2002).  

 

Access to appropriate facilities and or settings is important to physical activity participation (Booth et 

al., 2000; Brownson et al., 2000; Carnegie, 2002 ) and has been linked to leisure-time physical 

activity (Humpel, 2000). Access was examined in terms of residents’ perceptions of and accessibility 

to walking paths and to physical activity resources within their continuing care retirement community 

(CCRC). Also included in the study are two psychosocial variables that are highly relevant to the 

physical activity participation of older adults, safety and self-efficacy.  

  

The number and variety of physical activity opportunities is important.  Retirement facilities with more 

physical activity opportunities on-site or in the outside community tend to have slightly more 

independent living residents engaging in at least 30 minutes of physical activity a day for at least 

three times a week (Zimring et al., 2005).  This suggests that, while there are many factors that may 

affect the likelihood of a resident engaging in physical activity, the presence of multiple different kinds  

of opportunities for physical activity on campus or in the outside community may play a role.  Thus, it 

would be important to learn about the types of physical activities in which residents of CCRCs actually 

engage. This information would be helpful not only to the design and community planning disciplines 

but also to health care service providers.  
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Statement of the Problem 
 
People over the age of 65 constitute one of the fastest growing segments of the population, the most 

rapid growth occurring among those aged 85 and above (NIA, 2000). Because older adults have the 

highest proportion of chronic disease, disability and healthcare systems use (CDC, 1999; WHO, 

2000; USDHHS, 1996; AARP, 2002) associated costs for healthcare may reach critical levels.  
 

Increasing PA among older adults is an important step toward improving preventive health practices 

that will potentially reduce the number of older Americans requiring higher and more expensive levels 

of care as they age. Currently, a majority of older adults (88 percent) have at least one chronic health 

condition; 21 percent of people 65 and older have chronic disabilities, and 35% to 50% of women age 

70 to 80 have difficulty with general mobility; e.g., walking, climbing a flight of stairs, or doing 

housework (USDHHS, 2000) The American College of Sports Medicine highlights the critical nature 

of increasing PA among this understudied segment of the population. Substantial evidence in 

gerontology and sport sciences indicates that regular, moderate intensity PA can help to maintain and 

enhance functioning and health among older adults (USDHHS, 1996). 

 

It is possible to maintain and enhance quality of life for older adults by designing opportunities for 

active living into everyday environments where regular PA is an accepted part of daily life. Previous 

findings suggest that regular moderate PA, e.g. walking at least 30 minutes daily, contributes 

significantly to the psychological and physiological health of older adults (USDHHS, 1996; McAuley et 

al., 2000). Despite the significance of PA in the preservation of health and functioning, the proportion 

of adults engaging in recommended levels of PA declines with age (USDHHS, 2000).  The U. S. 

Surgeon General recommends engaging in aerobic exercise such as walking for a minimum of 30 

minutes per day on most days (USDHHS, 2000).  

 
It is important to note that the 30 minutes of activity can be done at one time or split into smaller 10-

minute segments. These recommendations are goals toward which people must strive. Due to low 

strength or health restrictions, some older adults may take several months to reach the recommended 

level. The target population consists of older adults with a mean age of 82.6 years. Previous research  
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indicates that 20 minutes per day may be a more appropriate goal for at least some people in this age 

group (Resnick, 2001) particularly those with physical or health limitations. Both recommended PA 

goals as well as health status and physical limitations should be considered when attempting to 

determine minimum acceptable levels of walking and other forms of physical activity for adults aged 

65 and older. 

 

Regular moderate intensity PA such as walking may help to delay the onset of disease and disability 

for older adults. For older adults disease prevention, as well as delay of the onset of disease, is 

important for maintaining health and functional independence. It is important to note that the delay in 

the emergence of a single disease can dramatically reduce disability and the cost of medical care 

(RWJF, 2001). Lifestyle changes that reduce the risk of one disease may delay or decrease the risk 

of others as well (Rowe, 1998); therefore, it is important that the design of the physical environment 

respond to the changing PA profiles and preferences of older adults to increase PA and help to 

reduce disease and disability. 

 

Research suggests that specific design choices or strategies can enhance human health behavior. 

For example, some design features shown to influence walking include: availability of footpaths, traffic 

control measures, walking paths, safe areas to walk, and access to nearby shops, access to fitness 

centers, and aesthetic features (Corti et al., 1996). These findings indicate that the design of the 

physical environment may support more active lifestyles (Sallis and Owen, 1997; Corti et al., 1996; 

Craig et al., 2002). 
 

Walking has been identified as the most preferred form of exercise (88 percent) among older adults 

aged 50 to 79 (Henderson and Ainsworth, 2000; Tudor-Locke et al., 2002; AARP, 2002;).  Therefore, 

this study investigates how the physical environment can better support walking among older adults.  

 
This study focuses on the relationship between designed characteristics of the physical environment 

and their influence on the physical activity behavior of older adults. The primary aim of the study was 

to determine how characteristics of the designed environment influence older adults’ participation in 

regular physical activity, specifically walking. Several issues of particular interest included gathering 

data about peoples’ perceptions of their walking environments as well as identifying the barriers and 

motivators to physical activity. Moreover, I wanted to learn about older adults preferences for 

particular physical environmental characteristics of the places where they walk.  
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This study identifies specific characteristics of the designed environment that impact the waking 

behavior of older people living in continuing care retirement communities (CCRCs). Specifically, the  

study focused on perceptions of environmental characteristics and features that support walking as a 

preferred form of physical activity. Access and accessibility to physical activity settings and resources 

consistently relate to physical activity participation (Sallis et al., 1997; Booth et al., 2000; Brownson et 

al., 2000; Stahl et al., 2001; Troped et al., 2001). Access to walking settings, e.g. walking paths and 

other types of physical activity settings, are important for physical activity participation.  

 

A secondary aim of the study was to better understand how physical environmental characteristics 

influenced psycho-social variables shown to be associated with older adults’ physical activity 

participation and whether or not characteristics and features within settings were associated with self-

efficacy. McAuley & Blissmer (2000) state that self-efficacy may be the most frequently cited 

individual correlate of physical activity participation across populations.   

 

Previous research identifies self-efficacy as a key psycho-social variable associated with older adults’ 

physical activity participation (McAuley & Blissmer, 2000). Self-efficacy, the belief in one’s ability to 

successfully perform a given behavior, is highly relevant to the study of physical activity in the aging 

population. Successful exercise participation leads to enhanced self-efficacy (McAuley and Rudloph, 

1995; McAuley and Courneyh, 1992). Given the prevalence of chronic disease and functional 

limitations in older adults, self-efficacy is particularly relevant to the initiation and maintenance of 

physical activity.  

 

Further, a significant relationship exists between and among physical activity behavior, safety and 

self-efficacy.  It is important for older adults to believe they have the ability to safely engage in  

physical activities (McAuley and Rudolf, 1995; McAuley et al. 1994, 2000; 2003; Resnick, 2001) 

particularly in the context of the outdoor walking environment. There is a cyclical relationship between 

safety, self-efficacy and successful exercise participation and maintenance by older adults. Therefore, 

in addition to environmental characteristics, the study investigates three key psycho-social variables 

shown to influence physical activity behaviors among older adults: access, safety and self-efficacy.   
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Environmental Context: Continuing Care Retirement Communities 
 

Scant research has been conducted in CCRCs for the purpose of identifying specific environmental 

design characteristics and their association with PA. This study contributes to the existing body of 

knowledge by using key findings in the literature and expands upon the range of factors shown to be 

associated with PA. This study investigates perceptions of access and accessibility to physical activity 

settings in relationship to their association with environmental characteristics and with physical 

activity participation.  Further, three key psycho-social factors (access, safety and self-efficacy) were 

also examined to help understand their role as moderators to walking and other forms of PA.  

 

Older adults are concerned about what will happen to them as they age. Will they be able to age in 

place or will they need some form of assistance with the daily activities of living? One solution has 

been the development of CCRCs. CCRCs provide a continuum of care for adults aged 55 and above 

ranging from independent living to progressively higher levels of care as needed. The general levels 

of care include independent living, assisted living, skilled nursing and dementia care, e.g. 

Alzheimer’s. 

 
Continuing care is defined by the North Carolina General Statutes as, “… the furnishing to an 

individual other than an individual related by blood, marriage, or adoption to the person 

furnishing the care, of lodging together with nursing services, medical services, or other health 

related services pursuant to an agreement effective for the life of the individual or for a period 

longer than one year” (NCDI, 2003). 

 

CCRCs typically offer a variety of housing including apartments, town homes, duplexes and cottages. 

A clubhouse or main building usually contains shared common areas such as such a library, game 

room, craft room, restaurant or dining room. Other amenities may include banking services, a 

community store, a golf course, walking trails, gardens, swimming pool, fitness center, beauty/barber 

shops and guest accommodations. 

 

Although CCRCs are being developed rapidly across the country, little research exists to guide policy 

makers, state agencies and community planners about creating community environments that 

support active lifestyles. Decision-makers need timely and accurate information about how their  
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design and policy choices can affect the PA and health of older adults living in CCRCs. Findings from  

this study will help to provide policy-makers with evidence about how to create more activity-friendly 

communities. The relationship between PA and physical design characteristics is of considerable 

interest to decision-makers in continuing care retirement communities. This is generally true because  

management can justify allocating financial resources to repair walking trails or carpet hallways in 

order to encourage residents to be more socially and physically active. More importantly, higher 

functional ability among residents equates to lower healthcare costs. The longer residents function 

independently at lower levels of care the lower the costs incurred.  

 

This study investigated physical features of walking paths and environmental characteristics and their 

association with two physical activity outcome measures: 1) total physical activity and 2) total walking 

activity.  

 
Importance of the Problem 
 
Little is known about the influence of the neighborhood or community context and its association with 

participation in more common physical activities such as walking, particularly among older adults 

(King, Rejeski, & Buchner, 1998).  

 

The purpose of the study is to understand how physical environmental features and characteristics in 

specific settings influence the physical activity behavior of older adults. Additionally, psycho-social 

factors, e.g. access, self-efficacy and safety have been significantly associated with physical activity  

behavior and maintenance. Given the prevalence of chronic disease and functional limitations in older 

adults access, self-efficacy and safety are highly relevant to the study of physical activity and the 

aging population.  

Environmental research into supportive community design alternatives that promote increased 

physical activity is critical particularly for older adults. Projected increases in the population of people 

65 years and above is a global as well as a national concern. The Baby boom generation will need 

alternative living and healthcare environments that sustain health and well-being in order to improve 

the quality of life for older adults as they age.  Existing community models do not meet projected  



 9

future demands for active living community and healthcare environments. Additionally, designers and 

developers do not understand how to incorporate opportunities for PA in the design of communities 

nor are they fully aware of the health benefits of engaging in physically and mentally active lifestyles.  

With the increase in the population of older adults the number of those with disabilities is also 

increasing. A significant trend is the increasing longevity of the human race (Rowe, 1998). The need 

for sensitivity to individual abilities will become more pressing in the coming decades as life spans 

increase and user populations become more diverse.  

 

Significance of the Study  
  
The study contributes to the existing body of knowledge concerned with the relationship between 

environmental characteristics and human health, specifically physical activity promotion for older 

adults. The study also contributes to person-environment theory as it relates to the older adult 

population. It is imperative that designers, developers and planners understand older peoples’ 

perceptions, preferences and needs for active living environments in order to support their highest 

possible quality of life. 

 

The challenge is to investigate alternative design solutions that will support changing global 

demographics and community design infrastructures to maintain healthy active living environments 

for older adults. The results of the study will help inform planners, designers, architects and 

healthcare providers about key environmental characteristics within an ecological framework that can 

help support the needs of current and future generations. 

 

Results from this study contribute knowledge about older adults’ perceptions of environmental 

characteristics and how these characteristics are associated with physical activity participation.  

Further understanding of the relationship between perceived barriers and motivators to PA may help 

better match environmental design features with individual capabilities in order to reduce perceived 

challenges to PA.  
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Theoretical Framework: Concepts and Theories 
 
The study is based on relevant theoretical concepts and theories drawn primarily from environment-

behavior research and from physical activity research within a public health perspective. This study 

provides a theoretical framework that contributes to an interdisciplinary paradigm in physical activity 

research. 

 
Ontological Assumptions 
 
This study is based on the ontological assumption that reality is subjective and multiple; that is, there 

are multiple socially constructed realities (critical factors) affecting the phenomenon, in this case, 

physical activity participation. Individuals establish meaning through encounters with their everyday 

world - through language, labels, actions and routines that constitute modes of being in the world. 

Symbolic relationships and meanings are sustained through a process of human action and 

interaction. Social reality is embedded in the network of subjective experiences resulting from this  

interaction. Assumptions concerning human nature within a subjective approach see humans as 

social beings that orient and interpret their actions in ways that are meaningful to them; they shape 

the world within the realm of their own experience. In other words, humans create their own realities 

but do so as social actors within a contextual environment (Wang & Groat, 2002). 

 

In his study of nursing home design, Benjamin Schwarz (1997) reflects an assumption that reality is 

shaped by the complexity of social relations. The corresponding epistemological position is that 

researcher and participant(s) are interactively linked, primarily through intrinsic values inherent in the 

research process, and in the role of interpretation and creation of research findings (Lincoln and 

Guba, 1981; Wang and Groat, 2002). I have found this to be true, particularly during the instrument 

development process as well as during instrument administration and data collection processes. 

Researcher and participants shape each others views, perceptions and actions each affecting the 

others perceptions and ultimately, modifying individual realities. 
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An Ecological Perspective 
 
The term ecology derives from the ancient Greek word oikos and logos and means “science of the 

habitat”. The word ecology designates a science that deals with the interrelationships between 

organisms and their surroundings. Human ecology deals explicitly with people-environment relations 

(Lawrence, 2002). It provides a conceptual framework for academics and practitioners from both the 

natural sciences (e.g., biology, chemistry, and geology) and the human science (e.g., anthropology, 

epidemiology, sociology, and psychology) to accept divergent disciplinary concepts and methods to 

develop an integrated approach (Lawrence, 2002). 

 
The study is based on an ecological model which assumes that health depends on the dynamic 

interaction of biological, behavioral and environmental factors that interact over the lives of individuals 

and communities. Physical activity promotion at the community level depends largely on critical 

individual variables, such as a sense of control and self-efficacy. Similarly, promotion of PA depends 

on community variables such as physical features and environmental characteristics, e.g. well-

maintained sidewalks, safe surfaces and appropriate lighting levels.  

 

The Adaptation Model (Lawton & Nahemow, 1973), also referred to as the Ecological Model of 

Environment and Aging or Ecological Theory of Aging (Nahemow, 2000), takes into account an 

individual’s competence to cope with environmental press (the demands of the environment on 

individual capabilities). Lawton and Nehemow’s (1989) Environmental Proactivity Hypothesis which 

states that as competence increases, more environmental resources become available to the 

individual for interaction and use. The hypothesis suggests that environments designed for older 

adults should match the individual’s level of functioning with environmental demands in order to 

facilitate positive adaptive behavior change and a favorable outcome. The outcomes from 

transactions between the environment and the person are evaluated by either the external aspect of 

behavioral competence (outside the person) or the internal aspect of psychological well-being (inside 

the person). “The crucial determinant is the confluence of a personal need with a congruent 

environmental resource” (Lawton, 1998, p. 7). Whether or not a person has a high or low need for 

safety and whether or not an environment provides a lot or a little safety is not the issue. It is the 

match between the individual need, or capability and the environment (Carp & Carp, 1984). 
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The environmental press model is most appropriately applied to community environments for older 

adults. Living environments, or settings within the community, need to provide supportive physical 

(handrails, accessible doorways) and social characteristics (a variety of settings and opportunities for 

social interaction) that are neither too demanding nor too unchallenging. If we consider press in the 

social environmental context findings suggest that older people in supportive, self-directed and well-

organized social climates participate in more self-initiated activity both in special housing for older 

adults and in the larger community (Moos & Lemke, 1996). Physical features can directly influence 

whether or not an older adult has the opportunity to move about independently, for example providing 

design features such as handrails to support balance and doorways that can be opened more easily 

using less upper body strength. While the presence of such features may increase the likelihood of 

particular behaviors, features do not cause behavior to occur but rather afford opportunities to the 

individual who may or may not choose to use what is available in the environment. However, the 

presence of specific physical features can enhance a person’s physical competence to engage in a 

particular behavior and, thereby, increase self-efficacy or other psycho-social responses such as 

anxiety, depression, social integration or self-esteem.  

 

Bandura’s Theory of Self-Efficacy 
 
Social cognitive theory (Bandura, (1986) is commonly applied at the individual level and is based on 

the reciprocal interaction among personal factors, environmental factors and behavioral patterns. 

Social cognitive theory is also applicable at the community level (Bandura, 1997). 

 
Self-efficacy refers to “people’s beliefs about their capabilities to exercise control over events that 

affect their lives” (Bandura, 1989, p.1175). It refers to people’s beliefs that they can perform behaviors 

to produce desired outcomes in a specific situation. Bandura’s theory suggests that self-efficacy can 

be acquired, enhanced or reduced through any one of four sources: 1. performance or enacting a 

behavior, 2. vicarious experience (seeing another person with similar capabilities engage in a 

behavior) 3. verbal persuasion (encouraging words from a trusted person) and 4. physiological 

arousal states, such as anxiety that tend to reduce self-efficacy. 
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The presence of specific physical features can enhance a person’s physical competence to engage in 

a particular physical activity behavior, thereby, increasing self-efficacy or other psycho-social 

responses that help reinforce continued maintenance of the behavior. For example, a softer surface 

tennis court is easier on joints and muscles and may reduce the fear of injury resulting in its continued 

use; whereas, a concrete surface tennis court may cause injuries resulting in less or no use.  

 

Social-Cognitive Variables Associated with Physical Activity 
 

Bandura’s theory of self-efficacy (1986) supports the notion that people are more likely to engage in 

health promoting behavior, e.g. structured or unstructured physical activity, when they feel they can 

be successful. Further, belief in having the competence to exercise is more likely to intensify interest 

in the activity itself (McCauley, 1993; Hovell et al., 1989).  Previous research demonstrates the 

reciprocal nature of self-efficacy and control or mastery (Bandura, 1986; McAuley and Rudolph, 

1995). Self-efficacy expectations play a predictive role in adherence to health-promoting behavior  

 (McAuley, 1993; Hovell et al, 1989; Sallis et al., 1986; Resnick, 2001a, 2001b). 

 

Self-efficacy interrelates with other social cognitive variables that affect perceived health and the 

potential for health promoting behavior. A cyclical relationship exists between self-efficacy, 

depression, social support and physical activity (McAuley and Rudolph, 1995). For example, a 

reduction in self-efficacy and lack of social support are strongly linked to depression and low physical 

activity behavior. Self-efficacy expectations influence the kind of behaviors in which people engage, 

the level of effort they expend and their degree of perseverance in the face of challenges (Satariano 

& McAuley, 2003). Therefore, it is important to develop activity profiles of the target population for 

physical activities and to examine the behavior settings in which they take place. Once these profiles 

are established it will then be possible to understand how individuals interact with and use features in 

the settings and those environmental features can be identified as either barriers or supports to 

physical activity. This study investigates walking activity and perceived features and characteristics of 

walking paths and related physical activity settings. Features and characteristics of walking paths and 

physical activity settings are explored for their relationship to walking and to overall physical activity. 
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 The Concept of Environmental Affordance 
 
An ecological approach is actualized through the concept of affordance. The concept of affordance 

(Gibson, 1979) suggests that a physical object or setting, because of the characteristics of its 

configuration, enable it to be used in particular way. The physical configuration allows a behavior to 

occur if the person using the setting recognizes its affordances and decides to use them. The 

affordances of an environment can limit or extend the behavioral choices a person makes depending 

upon its configuration. Personal need provides the motivation to search for affordances in the 

environment, and the individual characteristics of the person determine how the affordance is used 

effectively (Lawton, 2000). Personal needs are capable of being satisfied as a function of the ability of 

the environment to support those needs. Affordances do not cause behavior to occur. The individual 

must actively choose to use the environment.  

 

This theoretical view implies a parallel set of personal needs and environmental affordances that 

result in behavioral outcomes, i.e. physical activity, and subjective states that may be evaluated in 

terms of quality of life for older adults. Appropriately designed settings can increase an older person’s 

confidence in his or her ability to successfully participate in a specific activity (Carp, 1987). Older 

adults with particular needs, living in environments capable of supporting those needs, and who 

actively use affordances in available settings are more likely to experience positive behaviors and 

emotional states, i.e. higher self-efficacy, and are less likely to experience negative ones. For 

example, a poorly maintained walking path may cause a person to trip and fall creating a negative 

experience and a natural fear of falling. The fear of falling may, in turn, inhibit that person from using 

the walking path for exercise in order to avoid potential injury from falling.  

 

Perceptions about elements in the environment are strongly influenced by cognitive affordances – the 

possibility for involvement. Thus, access to an affordance, for instance a well-maintained walking path 

and a poorly maintained path, both offer the opportunity to engage in physical activity. However, a 

poorly maintained path may be perceived as a hazard and, therefore, may be less likely to be used. 

Therefore, investigation of the characteristics of specific physical activity behavior settings is essential 

for understanding the impact of community design on the PA behavior of older adults. 
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The most appropriate situations in which to apply behavior setting theory may be in community and 

institutional environments (Scheidt and Windley,1998). Examining person-setting and community 

setting relationships is vital to understanding how older adults function in community environments. 

Behavior setting theory is evolutionary and holds great potential for understanding issues associated 

with community environments for older people. The way researchers think about and study 

community design issues for older people can be advanced though new information gained from 

employing behavior setting concepts and theory (Scheidt and Windley, 1998). 

 

Behavior Setting Theory 
 
Affordances are properties of the environment; more specifically they are components of behavior 

settings. The concept of behavior settings is based on Roger Barker’s (1968) ecological psychology 

in which patterns of behavior are described in relationship to their physical setting.  Behavior settings 

are small-scale social physical systems. Defining characteristics of behavior settings include: a 

definite time and place within spatial boundaries, a regularly occurring behavior pattern and a close 

linkage between the behaviors of people and the physical objects in the environment. In other words, 

when people enter a setting that setting provides cues (meanings) that convey rules or expectations 

or for appropriate behavior in that particular context. The following are typical examples of behavior 

settings: fitness centers, academic classrooms, business office workspace, residential spaces 

(kitchen, dining room, living room) tennis courts, baseball games etc. The environment consists of a 

hierarchy of behavior settings linked together to form activity systems. People’s activity systems 

reflect their motivations, attitudes, and knowledge about or images of the world within individual 

competencies and cultural norms (Chapin and Brail 1969 in Lang, 1987)  

 
Bronfenbrenner’s Ecological Systems Model 
 
Bronfenbrenner (1977) expands upon the concept of behavior settings. He posits that the ecological 

environment may be thought of in terms of nested arrangements of structures, each contained within 

the next. At the level of the individual, a behavior setting is the micro system in which people engage 

in activities in particular role relationships for specific periods of time. In the micro system a complex 

set of relations exist between a person and an immediate setting (such as a kitchen). The next level is 

the mesosystem, a composite of microsystems that include the interrelations among key settings and  
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the person’s experiences at a certain point in the lifespan. The ecosystem is an extension of the 

mesosystem, which includes other social structures (formal and informal) that impose on the settings  

(government, media, the economy etc.). Lastly, the macro system refers to general cultural and 

societal influences on structures and settings. Bronfenbrenner’s model of the environment as a 

nested arrangement of structures each contained within the next compliments Barker’s (1968) 

concept of behavior settings.  

 

King et al., (2002) encourage a multidisciplinary paradigm for researching the physical activity 

behavior of older adults. Bronfenbrenner’s (1977) ecological systems model expresses such a 

paradigm, one in which multiple levels of understanding integrate theory and concepts across a broad 

group of disciplines. 

 

Transactionalism 
 
The transactional perspective translates theoretically and methodologically to contextualism – 

studying behavior in context. Contextual analysis requires examination not only of the central 

predictor(s) of interest but also examination of other variables presumed to affect the targeted 

outcome, i.e. physical activity, social support, self-efficacy and access.  How a person behaves in a  

particular situation or setting is a not a function solely of the person or the environment but a function 

of the interaction between the two (Cronberg, 1975; Mead, 1934; Lewin, 1951). This interactive view 

of the person-behavior-environment relationship is the basic principle of a transactional perspective 

(Altman, & Rogoff, 1987; Moore, 1976; Stokols, 1987). Transactional theory emphasizes the role of 

experience in perception and focuses on the dynamic relationship between the person and the 

environment (Lang, 1987).  The transactional view is clearly articulated by Altman and Rogoff,   

 

“  . . . the aspects of a system, that is, person and context, coexist and jointly define one another and 

contribute to the meaning and nature of a holistic event” (Altman and Rogoff (1987, p. 24). 

 

Most transactional models of person-behavior-environment relations are grounded in Kurt Lewin’s 

(1951) concept of the lifespace, defined by the equation B = f(PE). According to Lewin’s classic 

concept, behavior is a function of the interaction of personality and individual factors and the 

perceived environment of the individual. Transactional models generally acknowledge that behavior is  
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a manifestation of the person-environment transaction interaction. Some transactional constructs that 

reflect this dynamic interdependence between people and their surroundings include under and over-

staffing in behavior settings (cf., Barker, 1968; Wicker, McGrath, & Armstrong, 1972); person- 

environment fit or congruence (Caplan & Harrison, 1993; Michelson, 1976; defensible space 

(Newman, 1973); and place identity (Proshansky, Fabian & Kaminoff, 1983; Stokols et. al, 2000). 

 

Transactionalism recognizes that there is a simultaneous interaction of culture, environment and the 

individual and that this interaction changes over time. For example, work or leisure activity is not only 

different for different individuals and groups within a single culture but also is different at different 

times in the life of an individual or group. Environmental concepts are the result of an ongoing 

process of interactions between individuals and their environments over time.  

Assumptions concerning human nature within a subjective approach see humans as social beings 

that adjust and interpret their actions in ways that are meaningful to them; they shape the world within 

the realm of their own experience. In other words, humans create their own realities but do so as 

social participants within a contextual environment (Wang and Groat, 2002). 

 

Environmental design research integrates analyzing and explaining the nature of person-environment 

transactions with the goal of enhancing or optimizing people’s relationships with their surroundings. 

The transactional perspective assumes that the nature of a person’s relationship with the environment 

continually changes and that these changes vary in scope, magnitude, behavioral and health 

consequences (Atlman & Rogoff, 1987; Ittelson, Proshansky, Rivlin, & Winkel, 1974; Moose and 

Lemke, 1994; Stokols, 1999, 2000). Transactionalism helps us to understand that the relationship 

between older people and their environment continually changes as a result of their experiences 

within the environment as they age. Therefore, their perceptions of the environment and how they 

adapt to and use the environment also changes. The study helps to explain how to optimize the 

nature of the transaction between older adults and their physical environment within a CCRC.  

 

Summary of Concepts and Theories 
 

In summary, no single concept or theory is able to adequately assess the wide range of influences on 

a complex behavior such as physical activity. An awareness of multidisciplinary approaches and 

relevant theoretical perspectives in physical activity research strengthens the investigation of 

environmental factors that interact with individual biological, behavioral and psycho-social factors and 

their impact on physical activity behavior.  
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An ecological model assumes that health related behaviors, e.g. physical activity depend on this 

interaction of biological, behavioral and environmental factors that interact over the life course of 

individuals and communities. Subsets within the ecological framework emphasize physical aspects of 

the environment. Environmental press theory helps to explain the relationship between physical 

features in the designed environment and individual capabilities and needs. This theory suggests that 

the environment places a certain degree of press or stress on the individual. For example, the  

environment places more stress on an older adults with lower mobility. An extension of this theory to 

communities suggests that psychological stress can result from environmental problems which, in 

turn, can influence a person’s choice to lead an active or sedentary lifestyle.  

 

At the individual level, control beliefs are often operationalized as self-efficacy or confidence in one’s 

ability to successfully engage in a desired activity (Bandura, 1997). Bandura’s theory of self-efficacy  

suggests that specific environmental features can either enhance or reduce an individual’s 

competence to engage in a particular behavior within a specific behavior setting.  

 

Gibson’s behavior setting theory posits that settings influence individual and group behavior within 

and between settings. Affordances or environmental features available in the setting can limit or 

extend the choices a person makes depending on how they are configured. Older adults living in 

environments that support their particular needs and capabilities are more likely to experience 

positive states and to choose to use elements in a setting. Bronfenbrenner’s ecological systems 

model expands upon behavior setting theory. This model views the environment as a nested 

arrangement of structures, each contained within the next. At the level of the individual behavior 

setting is the micro system in which people engage in particular activities for specific periods of time. 

As a person progresses through the lifespan, changing needs and perceptions determine how an 

individual experiences and interacts within and between settings. Settings within systems can be 

designed to support current needs and capabilities. The ecological model expresses a 

multidisciplinary paradigm in which multiple levels of understanding integrate theory and concepts 

across a broad group of disciplines.  
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The transactional perspective suggests that how a person behaves in a particular situation or setting 

is not a sole function of the person or the environment but rather a function of how the two interact 

and change over time. Environmental design research integrates analyzing and explaining the way 

people interact with their environment. In this study the transactional perspective focuses on the 

interaction between environmental design characteristics and how they can be enhanced to support 

or impede physical activity participation by older adults. 

 

Cognitive learning theory emphasizes the role of cognitive processes in defining behavior. Bandura’s 

theory of self-efficacy is based on the principle that people’s beliefs, values and feelings of self-

efficacy strongly affect behavior (Bandura, 1977). Cognitive learning theories have consistently been 

successful in identifying correlates of physical activity (Satariano & McAuley, 2003).  

 

Providing older adults with environments that are likely to support individual abilities is critical to 

developing a strong sense of personal control or self-efficacy (USDHHS, 2000). Environmental  

barriers to physical activity participation and accessibility of physical activity settings appear to be 

crucial to enhanced control beliefs (Satariano & McAuley, 2003). An ecological approach assumes 

that by reducing environmental barriers to physical activity accessibility to resources is improved, 

potentially resulting in enhanced control beliefs.  

 

An ecological model assumes that health depends on the dynamic interaction of biological, behavioral 

and environmental factors. These factors interact over the life course of individuals and communities. 

The promotion of physical activity at the community level depends partly on critical individual factors, 

e.g. capabilities and needs. Similarly, support and maintenance of physical activity at the individual 

level depends on community and environmental design variables. 

 

The ecological model employed in this study recognizes, biological, environmental and psycho-social 

factors that interact with and influence older adults’ choices to be physically active. The interaction 

between contextual environmental features and characteristics, personal characteristics and psycho-

social factors and their relationship to physical activity behavior are illustrated in the theoretical model 

for this study (see figure 4.1).  
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Figure 1.1 Theoretical Framework. A cyclical relationship exists between 
personal characteristics, psycho-social factors and physical activity 
behavior. The design of environmental features and characteristics 
influence and are influenced by personal factors and psycho-social factors 
to influence physical activity behavior.  
Adapted from Harris-Kojetin et al., 2005; Zimring et al., 2005. 
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REVIEW OF THE LITERATURE 
 
What is physical activity? 
 

Physical activity is defined as any ‘bodily movement produced by the contraction of skeletal muscles 

that substantially increases energy expenditure, although the intensity and duration can vary’ (Singh, 

2002). Exercise is “a subcategory of leisure time physical activity in which planned, structured, 

repetitive bodily movements are performed’  (Singh, 2002. p. 263). Physical fitness is a ‘set of 

attributes that people have or achieve that relates to the ability to perform physical activity’ (Singh, 

2002. p. 263). 

 

Although their meaning is different, the terms physical activity and exercise are often used 

interchangeably. Physical activity refers to any bodily movement that results in energy expenditure 

(burning calories) (Casperson, Powell & Christenson, 1985, p. 129. In McAuley and Rudolph, 1995). 

Exercise is actually a subcategory of physical activity. Exercise involves a planned, structured and 

repetitive activity with the goal of improving cardiopulmonary fitness; it is typically expressed in terms 

of frequency, duration and intensity (McAuley and Rudolph,1995; Marcus and Forsythe, 2003). 

Physical fitness is an outcome that can be attained through exercising at the frequency, intensity and 

length of time proscribed by the ACSM (1995). For the purpose of this study, walking is considered as 

the primary physical activity behavior. Some research studies cited in the proposal may use the terms 

physical activity and exercise interchangeably. 

 

It is also important to make a distinction between ‘physical activity’ and other activities. While physical 

activity involves bodily movement and results in energy expenditure a specific activity may or may not 

require bodily movement. For example, reading, watching television, playing bingo are activities, but 

not physical activities. Examples of physical activities are walking, swimming, playing tennis, 

gardening. 

Exercise or physical activity can be characterized in terms of three elements: intensity, duration and 

frequency (Shephard, 1997). Intensity of exercise relates to the level at which a person’s body is  
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working, either in absolute terms, as a multiple of an individual’s basal metabolic rate or in relative 

terms, as a percentage of an individual’s maximal heart rate (Singh, 2002. p. 263). Duration refers to 

the time period that the activity is performed (Singh, 2002). Frequency is the number of exercise 

sessions a person participates in the activity during the course of a week (Singh, 2002. p. 263).  

Previous recommendations for exercise range between 20 to 60 minutes of moderate to vigorous 

intensity endurance exercise (60% to 90% of maximum heart rate or 50% to 85% of maximal aerobic 

power) performed three or more times per week (Pate & Pratt, 1995). 

 

The previously held notion that only vigorous structured physical activity yields benefits has been 

replaced by the view that moderate physical activities, including occupational and leisure activities, 

performed on a regular basis, also yield comparable health benefits (Pate et al., 1995). Moderate 

physical activity is defined as any activity performed at an intensity of 3 to 6 METs (work metabolic 

rate/ resting metabolic rate). For most adults this rate is approximately equivalent to walking at a 

speed of 3 to 4 mph (Pate & Pratt, 1995). Recent recommendations suggest that all individuals 

should participate in moderate intensity physical activity for at least 30 minutes on most days of the 

week (USDHHS, 1996) and that physical activity benefits can be attained by engaging in 10-minute 

segments over the course of the day rather than in a single 30-minute exercise session (Pate & Pratt, 

1995). These revised recommendations (USDHHS, 1996) indicate that regular household, 

occupational and leisure activities complement structured exercise sessions and contribute to the 

daily accrual of physical activity. 

 
Moderate Intensity Physical Activity 
 

Moderate intensity physical activities have several advantages over vigorous activity, such as jogging. 

Activities considered as routine exercise, e.g. walking, climbing stairs and gardening are incidental to 

everyday living, (Hovell et al., 1989) and, therefore, require less physical effort and no special 

equipment or specific schedule. Approximately forty percent of the population engages in moderate 

intensity activities (AARP, 2002). Moderate intensity activities tend to be more easily initiated and, 

therefore, are more likely to be maintained over time than are more vigorous activities, particularly for  

older people who tend to be least active.   
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Physical Activity Behavior 
 
The most successful physical activity interventions are those that establish programs and 

opportunities that are enjoyable, engaging, challenging, and that focus on promoting functional 

abilities (Mihalko and Wickley, 2003). Achieving those objectives requires organizational policy and 

environmental design programming that considers residents’ interests, needs and capabilities as well 

as use of spaces such as accessible sidewalks, common green spaces and hallways. It is also 

important to consider access to physical activity settings by people with mobility limitations. Little is 

known about how physical environmental design features limit or enhance the use of spaces because 

of actual or perceived barriers in the setting or by barriers in route to a specific setting. 

 
Environmental Design and Walking Behavior 
  
Physical activity behavior is influenced by both personal and environmental factors.(King et al., 1995; 

Brownson et al., 1998; Neff et al., 2000). For example, the availability and accessibility of walking 

trails may support the adoption and maintenance of individual choices to be active and physical 

activity levels may improve in an environment that promotes walking (Neff et al., 2000; Pate et al., 

1995). 

 

Environmental features associated with walking and activity patterns include safety, aesthetic 

features and specific destinations (Sallis et al., 1997; Corti et al., 1996; Wright et al., 1996; Bauman et 

al., 1996; Pikora et al., 2002) accessibility and proximity to facilities (Troped et al., 2001; Sallis et al., 

1990; Booth et al., 2000). Design features shown to influence walking include: availability of walking 

paths (Troped et al., 2001) and access to nearby shops. 

 

The presence of walking trails encourages use among less active groups, e.g. women and lower 

socioeconomic groups (Brownson et al., 2000). Providing convenient access to walking paths is a 

relatively low cost intervention that can facilitate and encourage long-term PA among older adults. 

People over the age of sixty, especially women, are more likely to use walking paths (Brownson et al., 

(2000). An important finding is that once people initiate walking activity, they tend to increase it over 

time (Brownson et al., (2000).  
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A positive correlation has been found between number of destinations and amount of walking and 

total PA. Sum of walking destinations within walking distance of home has been shown to be 

positively associated with both walking and total PA (Giles-Corti et.al.,2003). 

 

Findings indicate that individuals who exercise with one or more companions walk more often. Those 

who have four or more people to exercise with are 3.42 times more likely to achieve recommended 

levels of walking (American Journal of Public Health, 2004, 94: 440-443). These finding emphasize 

the importance for continued investigation in order to identify and understand how physical 

environmental characteristics can better support walking as a form of PA among older adults. 

 

Evidence-based research has demonstrated that walking provides recommended levels of energy 

expenditure to achieve positive health outcomes (Pate et al., 1995; USDHHS, 1996; Stokols et al., 

1992). Walking has been identified as the most preferred form of exercise among the general 

population, particularly among older adults (AARP, 2002). 

 

Neff and colleagues (2000) conducted a two-week pilot study to assess the use of a community 

walking trail and to describe the population characteristics of trail users. Their findings suggest that 

trails, when strategically developed within a community, may play a significant role in reducing the 

rate of sedentary living (Neff et al., 2000).  

 

Previous research indicates that safety, attractiveness of the streetscape, specific destinations (Sallis 

et al., 1997; Corti et al., 1996; Wright et al., 1996; Bauman et al., 1996; Pikora et al., 2002) 

accessibility and proximity to facilities (Troped et al., 2001) are associated with walking and physical 

activity patterns (Sallis et al., 1990; Booth et al., 2000). Urban design features shown to influence 

walking include: availability of footpaths, traffic control measures (Troped et al., 2001), walking paths 

and access to nearby shops and aesthetic features (Corti et al., 1996).  
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Brownson et al., (2000) found that constructing a walking trail in a rural area encourages use among 

less active groups, e.g. women and lower socioeconomic groups. Among those more likely to use 

trails are people aged 60 or older, women and people with more education (Troped et al., 2001) 

higher income, regular walkers and users of asphalt trails (Brownson et al., 2000). Providing 

convenient access to walking trails is a relatively low cost intervention that can facilitate and 

encourage long-term physical activity. Even though women and people over the age of sixty are more 

likely to use walking trails, research shows they are less likely to have access to trails or indoor 

facilities (Brownson et al., (2000). Brownson et al., (2002) found that once people initiate walking 

activity, they tend to increase it (55%) over time.  

 

To date, there has been little information about reasons for use or nonuse of available walking paths 

or for people’s preferences for specific characteristics of walking environments (trees for shade, 

landscaping, structures, water features, safety of the walking surface, etc.) to determine whether or 

not walking behavior is affected by environmental design features among high risk subgroups such as 

older adults. This study helps to identify environmental characteristics and features that are 

associated with physical activity participation measured total walking and total physical activity. 

 
Walking Among Older Adults 
 
Walking is the most popular activity among older adults, both for exercise and as an 

incidental activity performed during the course of the day (Henderson & Ainsworth, 2000; Tudor-

Locke, Jones, Myers, Paterson, & Ecclestone, 2002; AARP, 2002). 

  

Walking has many apparent advantages as part of an activity plan. Walking can be a safe, cost 

effective and enjoyable way to stay physically active.  It can be done almost anywhere and needs no 

equipment (Henderson & Ainsworth, 2000). Further, it can be done alone or with others as a social 

activity and gives health benefits without the commitment required for an exercise regimen. Barriers 

to walking include bad weather, lack of time, poor or no sidewalks and lack of perceived safety (Clark, 

1999; Henderson & Ainsworth, 2000). Various other activities such as housecleaning, gardening and 

repairs contribute significantly to total daily accumulation of steps (measured by pedometers & activity 

logs) (Tudor-Locke et al., 2002). 
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Research has demonstrated that walking provides recommended levels of energy expenditure to 

achieve positive health outcomes (Pate et al., 1995; USDHHS, 1996; Stokols et al., 1992). Walking 

has been identified as the most preferred form of exercise (88 percent) among older adults aged 50 

and above (AARP, 2000; Henderson and Ainsworth, 2000; Walsh et. al., 2001; Benjamin et al., 

2005). Therefore, it is important to understand how CCRC environments can be designed to better 

support walking among older adults.  

 

For older adults, disease prevention as well as delay of the onset of disease is important for 

maintaining health and independence. Delay in the emergence of a single disease can dramatically 

reduce disability, suffering and the cost of medical care (RWJF, 2001). Lifestyle changes that reduce 

the risk of one disease may delay or decrease the risk of others as well (Rowe, 1998). Findings from 

this study may help to increase our understanding about how the design of the physical environment 

can better support walking among older adults.  

 

Key Psycho-social Variables Related to Physical Activity 
 
Previous research has identified a number of key psycho-social factors that affect older adults’ mental 

and physical health. Psycho-social factors shown to be associated with PA in older adults, including 

safety, social support and self-efficacy (Satariano and McAuley, 2003), indicate that real and 

perceived environmental barriers can have a significant impact upon older adults PA levels. Previous 

findings regarding social support has been somewhat inconsistent. Baker et al. (2000) identify social 

support as the most clearly established determinant of PA. However, Kaplan et al. (2001) found a 

positive association between social support and PA for women but not for men.  

 

Certain physical elements can influence social interaction and may affect self-efficacy (Evans, 1999). 

This is particularly true when environmental demands exceed individual capabilities and or 

perceptions. For example, a person with a mobility impairment who uses an assistive device, such as 

a walker, may correctly perceive that he/she cannot safely walk on a steeply sloped sidewalk without 

falling. This negative perception of an objective physical environmental element may result in reduced 

self-efficacy for PA. Similarly, an indoor corridor with of a high gloss finish may discourage potential 

walkers if it is perceived as slippery even though it may not be. 
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Self-efficacy refers to one’s belief in his or her ability to successfully perform a given behavior. 

Successful exercise participation, referred to as the mastery experience, leads to enhanced self-

efficacy (McAuley and Rudloph, 1995; McAuley and Courneyh, 1992). Research about the PA 

behavior of older adults shows a significant relationship among social support, self-efficacy and PA 

behavior (McAuley and Rudolf, 1995; McAuley et al. 1994, 2000; 2003; Resnick, 2001). Given the 

prevalence of chronic disease and functional limitations in older adults, self-efficacy is particularly 

important to the initiation and maintenance of PA. Although the main focus of the study explores how 

physical environmental characteristics influence PA, this study includes three key psycho-social 

variables shown to influence PA among older adults: access, self-efficacy and safety. 

 
Relating Theory, Psycho-Social Variables and Environmental Characteristics to  
Physical Activity 
 
Self-efficacy is perhaps the most frequently cited individual correlate of physical activity across 

populations (McAuley & Blissmer, 2000). Greater access to physical environmental features that 

support physical activity is more likely to lead to enhanced self-efficacy, assuming that a person 

possesses the necessary capabilities. Typically, self-efficacy expectations influence behavior under 

challenging circumstances when sufficient skills and motivation are present (Bandura, 1986). Since 

engaging in regular physical activity can be challenging for sedentary older adults it is reasonable to 

anticipate that self-efficacy would influence physical activity behavior (Satariano & McAuley, 2003).  

However, after successfully engaging in physical activity for several months the behavior begins to 

become part of a person’s daily routine. Therefore, as self-efficacy improves, it becomes less 

important to continued exercise participation (Bandura (1997). As Bandura (1997) suggests upper-

level (cognitive) control systems are activated under challenging circumstances, whereas lower-

control systems (habit) take over when the challenge becomes minimal. Thus, it was important to 

determine the associations between self-efficacy and environmental characteristics that might affect 

physical activity participation.   

 

Santariano & McAuley (2003) suggest that environments can be designed reduce barriers to physical 

activity for older adults, for example, by providing features such as handrails to facilitate walking 

among frail older adults. While design guidelines and building codes commonly require indoor 

handrails along hallways, they are not typically provided along level outdoor pathways.   
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Supports and Barriers to Physical Activity Within a Community Context 
 
Environmental supports and barriers need to be identified, assessed and, modified where necessry to 

increase physical activity participation and maintenance over time. After the environment has been 

evaluated cost-efficient modifications, such as improved lighting, safe walking surfaces, connecting 

walking paths with a variety of routes and attractive destinations, can create more active community 

environments. Addy et al, (2004) found that residents who reported having good street lighting were 

more likely to be active and that access to sidewalks was associated with higher walking activity. 

 

The Behavioral Risk Factor Surveillance System (BRFSS) report provides statistics on barriers to 

physical activity and suggests that older adults are particularly vulnerable to barriers. For example, 

people aged 65 or older are less likely than younger adults to engage in walking as a leisure-time 

physical activity when their neighborhood is perceived as unsafe (CDC, 1999).   

 
Commonly identified environmental barriers to physical activity for older adults include weather, 

extremes in temperature, presence or quality of sidewalks, no place to sit down during a walk 

(Brawley et al., 2003), neighborhood safety (Hovel et al., 1989; CDC, 1999; Craig et al., 2002;Balfour 

& Kaplan, 2002; Lee et al., 2000), safety and maintenance of footpaths (Booth et al. 2000), absence 

of or poor street lighting (Lee et al., 2000; King et al., 2000; Brownson et al., 2001, and unattended 

dogs (Lee et al. 2000; King et al. 2000; Wilcox et al. 2000). Sallis (2003) suggested investigating lack 

of curb ramps, lack of benches and absence of or poorly maintained sidewalks in research for older 

adults. 

 

Functional Mobility and Physical Activity 
 
One purpose of the study was to address functional mobility among older adults. Some older adults 

are able to maintain their health and vitality and avoid functional limitations and disability, while others 

are not.  

 
Functional limitations are defined as restrictions in performing generic tasks that typically involve 

upper and lower body strength, balance and fine dexterity. Disability refers to an individual’s inability 

to engage in specific daily social roles due to physical limitations or health problems (Verbrugge and  

Jette,1994). Verbrugge and Jette (1994) argue that the timing, severity and distribution of disability in  
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the population are based on the interrelationship of biological, behavioral and environmental factors. 

 

Mobility is a critical component of most activities of daily living, and balance control is a primary 

requirement for successful mobility (Frank & Patla. 2003). Balance becomes more difficult, reactions 

to environmental events are slower, and motor coordination of complex and novel skills is less 

efficient in older adults (Spirduso. 1995; William, 1998). The age-related decline in aerobic endurance 

is associated with the prevalence of functional limitations in performing various activities of daily living 

(Brill et al.,1999). The largest proportion of loss in muscle flexibility associated with advancing age is 

the result of disuse (Spirduso, 1995). Increasing muscle activity through exercise may improve 

flexibility (King et al., 2000), agility, balance and endurance (Toraman et al., 2004).  Exercise appears 

to be a comprehensive intervention for not only preserving but also enhancing physical function in the 

last decades of life (Toraman et al., 2004). 

 

On the other hand, the disablement process is more often associated with a physiological or cognitive 

impairment that may, in turn, lead to functional limitations and ultimately to a disability. The 

progression from functional limitation to disability is dependent upon individual abilities, behaviors, 

and available environmental resources and demands of the environment. Physical activity has been 

shown to affect the onset, severity and progression of disablement. Extensive research indicates that 

older adults who are physically active are more likely than their sedentary counterparts to preserve 

health and functioning (USDHHS, 1996). Thus, physically active older adults are more likely to avoid 

or delay the onset of functional limitations and disability (USDHHS, 1996). 

 

Physical characteristics of the designed environment can affect patterns of function and disability; for 

example, people with greater access to walking paths and exercise equipment are more likely to use 

them (Humpel, Owen & Leslie, 2002). Two of the most common environmental determinants of PA 

are access to and availability of facilities and accessibility of pleasant environmental settings ( Sallis & 

Owen, 1997; King et al., 1995). This association is particularly true for walking and cycling (Cortie et. 

al., 1996; Hahn & Craythorn, 1994).  
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As one might expect, symptoms of physical disabilities shown to be associated with chronic disease, 

i.e. poor health, pain and fear of pain, are frequently reported as barriers to physical activity (Lian et 

al., 1999; Brawley et al., 2003). Other barriers identified by the Canadian Physical Activity  

Benchmarks Report indicated major barriers for both active and inactive individuals were time, 

energy, motivation, illness, fear/injury and lack of skill (Craig et al. 1998).  

 

Previous research indicates that the design of outdoor physical environmental elements can support 

more active lifestyles (Sallis & Woen, 1997; Corte et al. 1996; Troped et al., 2001; Craig et al., 2002; 

Pikora et al., 2002). Older adults tend to spend the majority of their time indoors and are less likely to 

engage in outdoor activities during uncomfortable weather conditions, therefore, it was important to 

investigate perceptions of the indoor environment for PA. Using indoor corridors for walking activity 

offers an alternative to walking outdoors in inclement weather. It was also thought that indoor walking 

might be more attractive to people with chronic mobility limitations. Therefore, indoor characteristics 

of the walking environment were also investigated.  

 

Fear of falling has been shown to influence exercise participation in some older adults (Resnick, 

2001). Fear of falling, another barrier to physical activity, can result in activity restriction by older 

adults regardless of whether or not a person actually experiences a fall (Tinetti, 1997; Resnick, 1999, 

Resnick 2001). Physical environmental hazards put older adults at risk for falling (Resnick, 1999; 

therefore, a perceived risk of falling due to environmental features, e.g. uneven surfaces, can inhibit 

older adults from walking for physical activity. Fear of falling is common in healthy, high-functioning 

older women and is independently associated with reduced levels of participation in recreational 

physical activity (Bruce et al., 2002). It is an important psychological barrier that may need to be 

alleviated in order to increase physical activity among older adults (Bruce et al., 2002). Previous 

research indicates that 25% of injurious falls among older adults are related to environmental factors 

(Norton et al., 1997). Hazards related to falling include tripping over objects, slipping and poor lighting 

(Resnick, 1999). Therefore, perceptions of slipping, tripping, falling and poor lighting were examined 

for their relationship to walking and physical activity.  
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Balance control is a primary requirement for successful walking mobility (Frank & Patla, 2003). 

Walking has been defined as a controlled state of falling (Frank & Patla, 2003). The high incidence of 

falls and reduced levels of activity in older adults confirm that balance and mobility tend to decline 

with age (Frank & Patla, 2003). Therefore, poor balance was included in the study as a potential 

barrier to physical activity participation. 

 

Satariano and McAuley (2003) emphasize the importance of understanding how the built environment 

and accessibility can either facilitate or impede PA citing variables previously associated with physical 

activity in older adults, e.g. beliefs, motivations, sense of control, self-efficacy and social support.  

 

Several studies have investigated the nature of the social exercise environment as its influence on 

psychosocial outcomes associated with physical activity. For example, active participation in a social 

environment has been shown to enhance perceptions, capabilities and affective responses. Turner, 

Rejeski and Brawley (1997) contrasted responses of participants assigned to either an exercise group 

in a socially enriched environment or to a group with a bland exercise leadership style and no social 

support. McAuley, Blissmer, Katula and Duncan (2000) conducted a study using three differing social 

exercise environments in which older adults exercised in one of two social/group environments or 

alone in order to determine: 1) whether or not different exercise environments influenced affective 

responses and, 2) the extent to which changes in exercise self-efficacy were associated with changes 

in affective responses to exercise. However, few if any studies, have attempted to determine the 

relationship among characteristics in the physical environment, self-efficacy and physical activity 

behavior in relationship to specific physical environmental settings, e.g. walking paths or exercise 

rooms.  

 

The built environment significantly influences physical activity for older adults with mobility limitations 

and their social integration into the community. Communities that are compact, accessible, well-

maintained and designed to encourage walking allow residents to participate more fully in community 

activities and to live active lifestyles. Older adults and people who use assistive aids, e.g., canes, 

walkers and wheel chairs can benefit when a community is perceived to be safe, accessible and  
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provides opportunities to be physically active, provided that appropriate accommodations such as 

curb cuts and benches are included in community improvements. Environmental characteristics of 

community design such as broken or uneven walking paths and poor street lighting can lead to fear of 

injury or crime thereby lowering self-efficacy expectations which may restrict physical activity and 

exercise.  

  

Physical Activity in Continuing Care Retirement Communities and Long-Term Care Settings 
 
As defined by the American Association of Homes for the Aging (AAHSA), a CCRC is “an 

organization that offers a full range of housing, residential services and health care in order to serve 

its older residents as their needs change over time. CCRCs are unique to long-term care in that they 

provide various levels of health care within one community setting. An assortment of on-site medical  

and social services and facilities allow the resident to enter the community while still relatively healthy 

and to progress to higher levels of care as needed. The CCRC concept is to allow older adults to age 

in place, that is, to move from an independent cottage or apartment, to assisted living and, if 

necessary, to skilled nursing care without having to relocate to another community.  

 

Wasner and Rimmer (1997) evaluated non-therapeutic exercise programs offered in 159 senior living 

facilities in the state of Illinois including nursing homes, licensed and unlicensed continuing-care 

retirement types of exercise programs currently offered, educational levels of professional staff and 

program directors, and the amount and type of exercise settings and equipment. The most common 

form of non-therapeutic exercises were chair exercise (88.7%), followed by stretching (45.9%) and 

supervised walking (44%). Interestingly only 16.4% of the facilities had fitness trails.  

 

Although 149 of the 159 responding facilities offered some type of exercise program, these programs 

were extremely varied and did not meet contemporary exercise recommendations for older adults 

(ACSM, 1995) in terms of weekly frequency and the duration time. Of most interest are the types of 

areas in which exercise sessions were held. In 129 facilities 81% of activities were held in 

multipurpose rooms and common area such as dining halls. Areas such as these with improper 

lighting and unsafe floors ignore the importance of environmental design in promoting safe and 

appropriate spaces to encourage and promote physical activity. For example, if a person is fearful of  
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falling because the floor surface where the exercise is being held is not slip resistant, then that person 

is less likely to engage in physical activity  – a good example of how the physical environment can 

directly influence self-efficacy and physical activity behavior. Very few facilities (30 out of 159) had a 

room designed specifically for exercise. 

 

The greatest impact on behavior change for physical activity encompasses policy, the physical 

environment, social support and individual factors (Satariano and McAuley, 2003; Brawley et al., 

2003). To date there is scant descriptive information about CCRC residents, their perceived functional 

abilities for physical activity (self-efficacy) and well-being (Shannon et al., 2003) and how these 

factors relate to perceptions of the physical environment in which they live. Little is known about the 

relationship between social and physical environments and their impact on physical activity in 

CCRCs. Previous investigations typically ignore the importance of integrating physical environmental 

characteristics along with the development of physical activity and social programs. For example, of 

the 159 facilities surveyed by Wasner and Rimmer (1997) even though 85.7% of the facilities had 

sidewalks, only 23.8% promoted supervised walking. Although all the facilities had hallways and 

common areas, few facilities promoted using these areas for walking. 

 

Mihalko and Wickley (2003) conducted an exploratory descriptive study of 21 assisted living facilities 

in order to assess ways in which the social and physical environments could be modified to promote 

and support active living. They reported similar findings to those of Wasner and Rimmer (1997). 

However, Mihalko and Wickley (2003) reported that structured walking for exercise was promoted in 

less that 25% of the facilities. Walking can be a safe, cost effective and enjoyable way to stay 

physically active without investing in expensive exercise equipment and facilities that require 

continual updating. Using indoor hallways and connecting corridors for walking offers an alternative to 

walking outdoors in inclement weather. Also, indoor walking may be more attractive to people who 

have greater confidence in their ability to walk on a more consistent surface such as a carpeted floor.  

 
To date the largest and most recent survey was conducted by Zimring et al., (2005) with 398 CCRCS. 

Research results found strong relationships between greater numbers of outdoor features, e.g. 

swimming pools, paths, and gardens with more residents participating in different types of physical 

activity. This finding suggests that, while many factors may influence resident participation in physical  
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activity, access to multiple kinds of opportunities for physical activity may play a significant role 

(Zimring et al., 2005). Similarly, significant associations were found between the number of indoor 

physical activity facilities available on campus and participation in different types of physical activities 

such as swimming and water aerobics. 

 
In addition Zimring et al. (2005) found that: 
 

• more independent living residents participated in activities such as golf, swimming, water 

 aerobics and tennis in larger CCRCs.  

 

• more independent living residents participate in golf and swim in CCCRs that have one or 

more buildings dedicated to physical activity.  

•  

• more independent living residents participate in yoga, golf and water aerobics in newer 

communities while more independent living residents walk on their own or as part of a 

walking club in older communities. The authors (Zimring et al., 2005) suggest that this may 

be because activities such as yoga or golf are typically offered in newer retirement 

communities while the emphasis may still be on more traditional exercise such as walking in 

older communities. 

 

• no obstacles to walking within buildings were reported. 

 
 

Summary: Design Matters  
 

Human beings need environments that promote survival, provide information (including enlistment of 

attention) and affirm worth (Maslow & Murphy, 1954). Evidence indicates that physical activity 

contributes significantly to the psychological and physical health of older adults. Conversely, 

psychological health is an important predictor of staying physically active (Ruuskanen & Ruopilla, 

1995).  
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The Heidelberg Guidelines for Promoting Physical Activity Among Older Persons (World Health 

Organization, 1997) recognizes the positive influence of physical activity on the health and well-being 

of older adults. Research findings indicate that physical activity influences dimensions of subjective 

well-being: developmental, physiological, psychological and social (McAuley et al., 2000; Stathi, Fox 

& McKenna, 2002). It is now widely accepted by epidemiologists and health and exercise 

psychologists that physiological, psychological, social and cognitive control parameters influence 

physical activity behavior. 

 

Physical activities and exercise may have a significant role and meaning for older individuals when 

performed in the course of their everyday life situations. Studies have shown that physical exercise 

may have broader significance for the overall well-being of older adults. The evidence for an 

association between physical exercise and better physiological functioning and health among older 

adults is substantial. 

 

Recently public policies have been directed toward promoting physical activity at the community level. 

The National Blueprint: Increasing Physical Activity Among Older Adults Age 50 and Older is a 

collaborative effort among forty-eight organizations, associations and agencies with expertise in  

health, medicine, social and behavioral sciences, epidemiology, gerontology/geriatrics, clinical 

science, public policy, marketing, medical systems, community organization and environmental 

issues. The National Blueprint envisions a society in which the health and quality of life for all older 

adults is enhanced through regular physical activity.  

 

This study provides knowledge that helps create, promote and sustain increases in the physical 

activity of older Americans through community design. Findings from this study will to help match 

environmental design supports for physical activity with interests, lifestyles and functional abilities of 

older adults.  

 

Public health policies generated at the national level will lend significant support for changes in 

community planning and design to improve opportunities for increases in physical activity and will 

therefore, potentially increase levels of mobility reducing disability among older adults.  
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Community plays an important role in influencing health behavior. It has been a focus of public health 

programming and, more recently of community planning and design strategies. Evidence suggests 

that characteristics of the physical environment, neighborhoods and communities, are associated with 

different health behaviors (Shumway-Cook et al, 2002; Sanderson et al., 2003). There are multiple 

opportunities for promoting physical activity within a continuing care retirement community (CCRC). 

Modifying environmental supports and barriers, providing opportunities for successful engagement in 

activity and encouraging a sense of social connectedness with peers, family, and staff are integral 

components of behavior change theory (Bandura,1997). A CCRC represents a defined social 

environment in which older adults live and interact on a daily basis. Modifying even a single 

component within the community may positively influence activity behaviors and provide significant 

health benefits (Milhalko and Wickley, 2003). 

 
The environment has tremendous potential to support opportunities for participation in physical 

activities that help improve and maintain health for older adults. The physical environment represents 

an especially fertile research area for influencing physical activity and, therefore, enhancing quality of 

life. Because it is relatively easy to build resources into an environment that can initiate recurrent 

patterns of behavior that can, in turn, satisfy widely varying personal preferences for activity is 

justification for studying residential environments for older adults (Lawton, 1998). It is hoped that 

findings from the study will significantly contribute to the existing body of knowledge in physical 

activity research for active living community design. 



 37

RESEARCH  DESIGN, METHODS, DATA COLLECTION AND ANALYSIS 
 
 
This study employed a multiple case, cross-sectional approach using multiple methods to investigate 

the influence of physical environmental characteristics and key psycho-social variables with physical 

activity behavior among older adults in continuing care retirement communities (CCRCs). A multi-

method approach was employed to increase reliability and internal validity. 

 
The primary aim of the study is to understand how physical environmental features and 

characteristics influence the physical activity behavior of independent older adults living in CCRCs. A 

secondary aim is to better understand how physical environmental characteristics relate to mobility 

and to psycho-social factors shown to be associated with physical activity participation (access, 

safety and self-efficacy). 

 
Purpose of the Study 
 
The purposes of this study were to: 

• Investigate how physical features and environmental characteristics affect the physical activity 

behavior among independent older adults living in CCRCs. 

• Investigate what specific elements or characteristics of the physical environment may affect older 

adults’ preferences for indoor and outdoor walking environments. 

• Determine how environmental characteristics facilitate or impede physical activity by people with 

mobility impairments. 

• Describe physical design characteristics of CCRCs that may influence daily physical activity, e.g. 

campus layout, topography and on-site facilities and settings intended to support physical activity. 

• Determine in which types of physical activity residents participate. 

• Develop an activity profile of the target population for physical activities to help inform design 

programming decisions. 
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Goals of study 
 
The goals of the study included: 

1.  Developing a framework for studying physical activity as it relates to residents of Continuing 

Care Retirement Communities, physical environment and resident perceptions.  

 

2. Contributing to the existing body of knowledge about the effect of the physical environment to 

support or impede physical activity behavior in order to develop design guidelines and 

policies for CCRCs.  

 
Research Questions 
 
Three main questions guided the research.  

1. How do physical features and environmental characteristics influence the physical activity 

behavior of independent older adults living in continuing care retirement communities? 

 Sub-questions: 

a) What individual characteristics affect physical activity participation? 

b) What are the motivators to physical activity? 

c) What are the barriers to physical activity? 

d) What types of physical activity do residents engage in? 

 

 2.  What specific elements or characteristics of the physical environment affect older adults’  

  preferences for indoor and outdoor walking environments? 

   Sub-questions: 

a) Why don’t people who have access to walking paths use them? 

b) What types of walking do people engage in? 

c) Where do people usually walk? 

d) With whom do they prefer to walk? 

 

3. What elements or characteristics of the physical environment facilitate or impede the physical 

activity of residents with mobility impairments? 
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Case Study as an Appropriate Method 
 
The case study approach is the preferred strategy when 1) how, why and what questions are being 

posed, when 2) the investigator has little control over events and when 3) the focus is on a 

contemporary phenomenon within a real-life context (Yin,1994; Creswell, 1998). A case study is an 

empirical inquiry that investigates a contemporary phenomenon within a real-life context especially 

when the boundaries between the phenomenon and its context are not clearly defined. In other 

words, use a case study approach when you want to deliberately cover contextual conditions that are 

highly relevant to the phenomenon under study.  

 

A case study approach is appropriate when an investigator is interested primarily in information 

specific to the particular study context and object rather than information that can be generalized 

(Zeisel, 1981). Case studies are used to describe and diagnose single complex objects (individuals, 

buildings, episodes, institutions, processes, and or societies). This study uses the case study 

approach in two ways: first, as an exploratory device to answer some what questions, e.g. what kind 

of walking or physical activities do older adults most often engage in. It also employs the case study 

in an explanatory sense to answer how and why questions. For example, how do physical 

environmental features of outdoor walking paths impact the physical activity behavior of older adults 

and why don’t people who have access to walking paths use them?  

 

Case studies may include multiple data collection strategies based on either quantitative or qualitative 

evidence or both and do not always need to include direct, detailed observations as a source of 

evidence (Yin, 1994). Yin (1994) suggests that using a case study within a survey or a survey within a 

case study is relevant strategy to answer who, what, where, how many and how much type questions 

(Yin,1994).  

 

A common concern about case studies is that they do not provide the basis for scientific 

generalization. ‘One might ask, “how is it possible to generalize from a single experiment?” In reality 

scientific facts are based on multiple sets of experiments that replicate the phenomenon under 

different conditions. This same approach is applied to case studies in that, like experiments, the 

results can be generalized to theoretical propositions rather than to populations’, (Yin, 1994, p. 10). 



 40

 

Target Population 
 
Continuing care retirement communities (CCRCs) are rapidly being developed across the country 

little research exists to direct policy makers, state agencies, healthcare providers and community 

planners about creating community environments that support active lifestyles. Previous research on 

the impact of the environment on physical activity behavior has focused primarily on community 

dwelling older adults; however, an estimated 600,000 Americans live in continuing care retirement 

communities. Continuing care CCRCs typically offer a range of housing, services and health care.  

 

Additionally, CCRCs emphasize social involvement and community life.  A CCRC offers a continuum 

of care throughout the life-time of its residents including independent living, assisted living, skilled 

nursing and, frequently, dementia care. This continuum of care allows residents to enter a retirement 

community while relatively healthy and independent then move in to higher levels of care as it  

becomes necessary (Sanders, 1997). There are an estimated 2,600 CCRCs in the United States. No 

universal definition of continuing care retirement communities exists because CCRCs are defined by 

individual state agencies. Generally, residents enter into a contractual agreement with the CCRC that 

specifies the housing and services to be provided with costs ranging from moderate to expensive. 

The majority of CCRCs provide lifetime care in exchange for a substantial entrance fee and ongoing 

monthly fees for specific services. Approximately three-quarters of CCRCs are not-for-profit 

organizations (AAHSA, 2005). The majority of CCRCs are located in urban or suburban locations 

(69% and 12%, respectively). About three-quarters are not-for-profit organizations (AAHSA, 2005). 

More than 660,000 Americans live in CCRCs. According to a  2004 survey of CCRCs by AAHSA, the 

average age of independent living CCRC residents is 83, compared to 87 for both assisted living and 

nursing care CCRC residents (AAHSA, 2005). Seventy-two percent of CCRC residents are female. 

 

Entrance fees for North Carolina CCRCs range from a few thousand dollars to as high as $500,000. 

A typical entrance fee would range between $50,000 to $150,000. Monthly fees for CCRCs in North 

Carolina can range from several hundred dollars up to just over $3,000. However, monthly fees will 

typically fall within the $1,100 to $2,000 per month range (NC Department of Insurance, 2003). 
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Site Selection 
The target population for this study was drawn from independent living residents residing in two not-

for-profit CCRCs. Both communities held memberships in the American Association of Homes and 

Services for the Aging (AAHSA) and provided four levels of care (one of which was independent 

living). AAHSA is a membership organization of approximately 5,600 not-for-profit aging service 

providers that offer one or more levels of care for older adults (senior housing, assisted living, nursing 

care, CCRCs and adult day services). 

 

CCRCs were selected for inclusion in the study based on the following criteria. The CCRC must: 

• Retain membership in AAHSA 

• Operate as not-for-profit organization 

• Be located within reasonable driving distance and be within the same geographic area in 

order to control for weather conditions. 

• Be at least three years old in order to have established services, resources and programs so 

that residents would have established daily routines and patterns of behavior. 

• Be in good repair and not under current construction or renovation. 

• Have similar topography and land use, e.g. acreage, mix of homes, shared common buildings 

and facilities. 

• Offer three or more levels of care (one of which must be independent living adults). 

• Offer two or more types of housing for independent living adults to include: freestanding 

dwelling units, e.g. single family cottages or duplexes and/or multifamily units, e.g. 

apartments, condominiums or town homes. 

• Have similar environmental characteristics for the walking environment including: ample 

walking paths, relatively flat, level terrain, outdoor gardens, established landscaping and 

plantings, places to sit and rest along walking paths. 

• Have common indoor areas and corridors for walking, an indoor fitness facility or room with 

exercise equipment and a dedicated room for exercise classes. 

• To obtain a more representative sample CCRCs must allow survey questionnaires to be 

distributed to their entire independent living resident population rather than restricting the 

sample to on-site recruiting. 

 

The two CCRC sites selected for inclusion in the study met all the selection criteria. 
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Both continuing care retirement communities (CCRCs), site A (see figure 3.1.) and site B (see figure 

3.2.) have similar characteristics (see Appendix C for site survey and photographic documentation). 

Selection was based on the following similarities in order to control for confounding variables. They 

are located within close geographic proximity in the Sandhills region of North Carolina. Both are non-

profit communities. The CCRCs are licensed and regulated by the state of North Carolina. Both 

practice resident self-government and involvement and profess a wellness philosophy that includes 

preventive health and maintenance practices to support functional abilities and independence. 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 
 
 

   Figure 3.1 Site plan for site A. 
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Topographically, both sites are similar in size and land use. Site A was established in 1999 and has a 

higher population density. Site A is located in Southern Pines, NC within Moore County. Site B is a 

more mature community established in1986 with lower population density. Site B, is located in 

Laurinburg, NC within Scotland County. The two sites are within a 30 minute drive of Pinehurst, NC. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.2 Site plan for site B. 
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Another confounding factor is that site B is contiguous to St. Andrews College with connecting 

walking paths. The presence of a college within walking distance and the fact that one CCRC has 

only an exercise room and limited access to PA settings while the other site has a more extensive 

fitness center could potentially confound results from the study. The sample population (figure 3.1) 

was composed of a total of 433 independent living residents from both sites.   

 
Sample Development and Sample Frame 
 

The sample frame was a purposive sample of independent living residents taken from two continuing 

care retirement communities (CCRCs) each of which provides four levels of care (independent living, 

assisted living, skilled nursing and dementia care). Concern for the privacy of CCRC residents as well 

as the protective policies of caregivers make systematic sampling methods impractical. A purposive 

sampling technique was chosen, because it is difficult to obtain representative sampling of elderly 

populations. Previous research shows that reaching a representative sample of older adult  

populations has been noted as the most challenging problem in gerontological research (Geldmer & 

Hanner, 1989). Certain segments of the population of older people, such as the oldest-old (those 85 

or older) and men, are typically excluded due to unavailability of sufficiently large segments within 

these groups. Certain ethnic and economic groups are not proportionally represented in CCRCs 

because federal and state agencies do not subsidize these facilities. In addition, there are several 

reasons why many older persons do not to participate in studies; these include: an unwillingness to 

sign a consent form (Geldmer & Hanner, 1989), institutional caregivers protect older adults from 

being contacted for inclusion in studies, some older adults are unfamiliar with research and 

environmental research evaluations and are therefore uncomfortable with participation; they tend to 

equate research with test anxiety and often fear that participation may reveal their ignorance or 

cognitive impairments. (Lawton, In Bechtel, Marans & Michelson, 1987). 

 
 
 

Table 3.1 Sample frame. 
 
 
 

   
 
 
 
 
 

Research sites Site (A) Site (B) Total 

Total sample 291 older adults in 

independent living units 

142 older adults in 

independent living units 

433 older adults 
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Sample Population Characteristics 
 
The total sample population ranged in age from 70 to 99 years with a mean age of 82.6 years. 

Fifty-two percent were males and 75 percent were females. Approximately 64 percent reported 

having health problems and/or physical limitations that limited them from being physically active. 

About 28 percent reported using a mobility aid, e.g. cane, walker, electric scooter. Approximately half 

of residents from both sites are married, 27 percent were widowed and 23 percent were single or 

divorced. A majority earned college or post graduate degrees (72%). Twenty-one percent had some 

technical or some college education. Approximately 6 percent of residents earned a high school 

diploma or GED. Less than 2 percent did not earn a high school diploma.  

 
Data Collection and Response Rate 
 
Data collection occurred for three weeks in August 2005. A questionnaire was placed in resident 

mailboxes by CCRC staff. A cover letter provided information about the research goals and 

procedures, informed consent and assured confidentiality. As explained in the cover letter, completion 

of the questionnaire constituted informed consent. A multi-pronged data collection design was 

implemented to help increase the response rate, quality and reliability of data. The study was 

introduced through articles published in both CCRC newsletters announcing the upcoming research 

study and announcements at regularly scheduled meetings.  Full information about the study was 

provided in advance at both sites through presentations to residents and staff, printed hand-out 

materials and by a Power Point slide presentation that allowed for a question and answer period. In 

addition reminder announcements were made at each site by the researcher during regularly 

scheduled resident meetings and through posted notices and newsletters. 

 

A total of 142 questionnaires were returned (of the 433 purposive sample). Three cases had to be  

excluded because of blank questionnaires being submitted. Another twelve had to be excluded  

because large parts of the questionnaire were either left blank or because the correct response 

format was not followed. In total, there were 127 valid responses (figure 3.2). The response rate for 

site A was 20% (59/291). The response rate for site B was 47.8% (68/142). The overall response rate 

was 29% (127/433). 
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Table 3.2 Questionnaire response rates. 

 

 

 

 

 

 

 

 
 
 
Follow-up telephone interviews. A purposive sub-sample of older adults was composed of volunteers 

who completed the questionnaire and agree to be contacted for a follow-up interview. Informed 

consent was obtained by residents who completed the questionnaire who responded positively to the 

following statement and question on the questionnaire. We may wish to contact you for a follow-up 

interview in a few weeks. May we contact you? If yes, respondents were asked to provide their first 

name and phone number.  

 

Semi-structured interviews were conducted for the purpose of increasing reliability and for clarifying 

responses to the resident questionnaire, as well as capturing more in-depth data not captured in the 

questionnaire. Interviews helped clarify individual perceptions about and preferences for indoor and 

outdoor walking environments. Participants were asked to clarify answers about their perceptions of 

environmental features and characteristics in terms of supporting or impeding physical activity. 

Follow-up interviews (figure 3.3) were conducted with16 independent living residents at site A and 17 

independent residents at site B. Participants were selected based upon the need for clarification of 

specific responses in the questionnaire. Participants were contacted for a follow-up interview for one  

of the following reasons. First, to clarify answers to questions in which participants were asked to rank  

their choices in order of importance, e.g. first, second, and third choice but had instead placed a 

check mark rather than a number next to their choices, second; to ask participants to clarify illegibly 

written responses and third; to clearly understand the meaning a participant intended to convey 

through a written response to an open-ended question. In other words what point was the participant 

was trying to make. 

 
 

Questionnaire Response Rates  
 
 
Site 

Total 
Sample 

Sample 
Frame 

Response 
Rate 

Overall  
Response 
Rate 

A 291 59 20%  
B 142 68 47.8%  
     
Total 433 127  29% 



 47

 
Table 3.3 Sub-sample follow-up interviews. 
 

Research Sites A B Total 

Sub-sample 16 older adults 17 older adults 33 older adults 

Interview All sub-sample All sub-sample  

 
 
 
Data Collection Instruments and Measures  
 

 
Data collection was achieved through development of specific instruments using a multi-method 

approach. 

Data collection techniques included the following: 

• Site surveys and photographic documentation (see Appendix B) 
• Informal interviews 
• Paper survey questionnaire  
• Semi-structured interviews using an interview protocol 

 
Data collection instruments included the following: 

 PACES (Physical Activity Community Environmental Survey). 

 Sections of the PACES used existing standardized measures for health, mobility and 

 physical activity as detailed below.   

 
 Existing standardized measures previously tested for validity and reliability included in the 

 PACES were: 

• Health status 
• Mobility  
• Self-report measure of physical activity: the CHAMPS (Community Healthy Activities 

Model Program for Seniors). 
  

 Specific measurement scales developed for inclusion in the PACES consist of the following:  

• Access  
• Safety  
• Self- efficacy  
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Survey Questionnaire  
 
I chose to develop a survey questionnaire as the primary data collection instrument for three reasons. 

First, it is important to develop a reliable method to evaluate continuing care retirement communities 

for how well they are designed to support physically active lifestyles. This method would be 

particularly valuable for assessing existing as well as future community development. It is hoped that 

findings from this study will contribute toward that end. Second, a questionnaire is considered to be 

the primary method for gathering data to produce quantitative or descriptive information about 

aspects of the population I wished to study (Fowler, 1993). Third, a survey questionnaire that directly 

assesses residents’ perceptions of how well their continuing care retirement community supports 

opportunities for physical activity currently does not exist.  

 

As a data collection tool the questionnaire is well-accepted within the current physical activity 

research paradigm. Much of the recent literature provided a substantial amount of information about 

questionnaire design and use. Cross-sectional surveys have been used in several previous studies to 

investigate physical activity at both the community and neighborhood scale (Sallis et al., 1990; 

Troped et al., 2001; Craig et al, 2002; Carnegie et al., 2002; Brownson et al., 2004). Data from 

population surveys have typically been used to determine prevalence, socio-demographic distribution 

and physical activity participation (Booth, 2000). Wood (2001) suggests that a combination of self-

administered and reviewer-administered surveys may provide the most accurate and reliable survey 

data (Wood, 2001). Therefore, I selected to use follow-up telephone interviews to increase accuracy 

and reliability of the data obtained through self-administered questionnaires.  

 

Brownson et al. (2004) conducted a test-retest study among 289 community dwelling adults of 18 

years and older including urban and rural residents across the United States. The team tested the 

reliability of three survey instruments used to measure the suitability of the perceived environment for 

recreational physical activity. The three questionnaires used in the study include the San Diego 

instrument (also know as the Neighborhood Environmental Walkability Survey), the South Carolina 

instrument and the St. Louis instrument. A major focus of the three instruments tested was the 

assessment of environmental characteristics that are believed to be related to recreational physical 

activity and walking. These three instruments served as a general guide for developing questions 

concerned with characteristics of neighborhood walking paths and questions about community 

facilities. 
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Numerous questionnaires have been developed to measure physical activity; reliability and validity 

are documented for many of these. For example, Kriska and Caspersen (1997) reported on the  

validity, reliability and comprehensiveness of 32 instruments. Several health studies have assessed 

the reliability of environmental measures (Ainsworth et al., 2000; Saelens et al., 2003; Kirkland et al., 

2002) yet none of the environmental instruments focus on older adults in the 65 and above segment 

of the population.  

 

In contrast, there is limited information on how to assess physical environmental features and 

characteristics. Brownson et al. (2004) conducted a test-retest study among 289 community dwelling 

adults of 18 years and older including urban and rural residents across the United States. The team 

tested the reliability of three survey instruments used to measure the suitability of the perceived 

environment for recreational physical activity. The three questionnaires used in the study include the 

San Diego instrument (also know as the Neighborhood Environmental Walkability Survey), the South 

Carolina instrument and the St. Louis instrument. A major focus of the three instruments tested was 

the assessment of environmental characteristics that are believed to be related to recreational 

physical activity and walking. These three instruments served as a general guide for the development 

of the PACES survey used in the current study, in particular concerning characteristics of 

neighborhood walking paths. 

 

Multiple questionnaires have been developed to assess physical environmental variables for their 

influence on physical activity participation, but few have targeted older adults, and none exist that 

directly assess perceptions of older adults living in CCRCS. People encounter unique problems and 

environmental challenges as they age, and a more thorough understanding of these issues is 

necessary to create supportive communities for older adults. Therefore, a paper and pencil survey 

questionnaire was developed to gather data directly from the target population in order to help identify 

issues specific to older adults residing in CCRCs. 

 

The paper and pencil survey, with other data collection methods, e.g. site survey and telephone 

interviews, provides triangulation of perspectives within the same data set. This triangulation was 

achieved by including similar items in multiple sections of the survey, thus allowing data themes to 

overlap. This overlapping between sections helps to increase the reliability of evidence derived from 

the various sections of the survey.  
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Survey Instrument Measures 

 
Health status was measured by a single item, How would you rate your overall health?  The  4-point 

response range included (excellent, good, fair and poor). Previous research validates using this basic 

question which has proven to be the single most useful measure of health status (Kane and Kane, 

2000).  

 

Mobility was measured with four items on a 3-point scale with a response range of 1) always, 2) 

sometimes and 3) never. The following mobility items have been frequently used in nationally 

representative surveys of older adults and have been shown to have good internal consistency and  

predictive validity (Clark, 1999; Perkins and Clark, 2001).The first three items in the mobility scale 

include: 1. Do you have difficulty kneeling down? 2. Do you have difficulty walking one block? 3. Do 

you have difficulty climbing one flight of stairs? The scale was expanded to include item 4. Do you 

use any mobility aids to help you get around? The fourth item provides an additional dimension to the 

mobility scale not previously considered. By including item four the scale helps to determine not only 

whether or not the respondent has difficulty with specific mobility tasks but also helps to determine 

the level of mobility impairment. It can be reasonably assumed that the level of impairment is at least 

somewhat greater when a mobility aid(s) are needed. The Mobility scale had good internal 

consistency with a Cronbach alpha coefficient of .8837 in the current study (see Appendix F.). 

  
Total walking and total physical activity were measured by the CHAMPS (Community Healthy 

Activities Model Program for Seniors), a standardized self-report measure of PA previously tested for 

validity and reliability (Stewart et al., 2000). A modified version of the CHAMPS, one that does not 

contain social activities, was used with the permission of the authors (see Appendix B.). The 

CHAMPS was administered along with the resident questionnaire. The CHAMPS was used to 

measure participation (yes or no), frequency (days per week) and duration (hours per week) for 

twenty-eight physical activities. The CHAMPS used in this study had a Cronbach alpha coefficient of 

.6377 (see Appendix F.). Stewart et al. (2001) reported reasonably good  ICC correlation coefficient 

of 0.66 for all activities over a six-month test-retest period. The reliability of the CHAMPS measure 

falls within those of other physical activity measures. Di Pietro and colleagues (1993) found two-week 

test-retest reliabilities (Pearson’s) of 0.42-0.65 for the Yale Physical Activity Survey (YPAS) and 

Washburn and colleagues (1993) found a three to seven-week test-retest coefficient of 0.75 for the  
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Physical Activity Scale for the Elderly (PASE). According to CHAMPS authors (Stewart et al., 2000) 

the reliability of the CHAMPS could be improved. The authors believe that lower reliability coefficients  

for the CHAMPS may be partially due to the inclusion of light and moderate activities which may be 

harder to recall than vigorous ones. However, the CHAMPS has been shown to be sensitive to 

detecting changes in increased levels of physical activity interventions targeting older adults (Harada 

et al. 2001; Jorstad-Stein et al. 2005). A questionnaire should be sensitive to change in populations 

with low levels of physical activity because these are the populations most at risk (Jorstad-Stein et al., 

2005). Further, the CHAMPS is the only instrument currently available that focuses on specific 

physical activities appropriate for older adults, including those likely to be recommended in 

interventions, rather than focusing on all activities in which energy is expended (Harada et al. 2001). 

Thus, the CHAMPS was deemed to be the most appropriate instrument for this study to measure 

physical activity participation and to identify participation in specific types of activities.  

 

Access is measured with a seven item, 4-point Likert-type scale with a response range of 1) strongly 

agree, 2) somewhat agree, 3) somewhat disagree, 4) strongly disagree. The scale includes the 

following items: 1. Exercise equipment in the exercise room meets my personal fitness needs, 2. 

Walking paths are easy to get to from my home, 3. There are many pleasant places to walk in my  

community, 4. There are enough places to sit and rest along walking paths, 5. There is plenty of 

shade from trees along walking paths, 6. There are lots of choices for different routes I can take for 

walking (I don’t have to go the same way every time), and 7. I feel living here offers me excellent 

opportunities to be physically active. The Access scale had good internal consistency with a 

Cronbach alpha of .8046 in the current study (see Appendix F.). 

 

Safety is measured with a seven-item, 4-point Likert-type scale with a response range of 1) strongly 

agree, 2) somewhat agree, 3) somewhat disagree, 4) strongly disagree. The scale includes the 

following items: 1. I feel safe from crime while walking in my community, 2. Walking paths in my 

community are very well maintained (no uneven surfaces, cracks, exposed tree roots etc.), 3. Walking 

paths are easy to use (not too steep), 4. Curbs are easy to travel over (not too high), 5. Ramps are 

easy to use (not too steep), 6. Entrance doors to community buildings do not take undue effort to 

open, and 7. If there were more covered walking paths, chances are I would walk more. The Safety 

scale had good internal consistency with a Cronbach alpha of .7058 in the current study (see 

Appendix F.). 
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Self-efficacy is measured by a confidence scale consisting of a seven item, 4-point Likert-type scale 

with a response range of 1) strongly agree, 2) somewhat agree, 3) somewhat disagree, 4) strongly  

disagree. The scale includes the following items: 1. I feel I can complete a 20 minute walk three or 

more times a week if I wanted to, 2. I feel I can complete 20 minutes of physical activity or exercise 

(other than walking) 3 or more times a week if I wanted to, 3. I feel I can use outdoor walking paths 

without slipping, tripping or falling, 4. I feel I can walk indoors without slipping, tripping or falling, 5. I 

feel I can safely use exercise equipment without injury to myself, 6. I feel I know how to correctly  

use equipment in the exercise room, and 7. I feel that friends and family encourage me to be 

physically active. The self-efficacy had good internal consistency with a Cronbach alpha of .7338 in 

the current study (see Appendix F). 

 
Measures of total walking and total physical activity were used to determine whether or not 

associations existed between specific physical environmental characteristics and safety, access and 

self-efficacy.  

 
P.A.C.E.S. Physical Activity Community Environmental Survey.  

The purpose of the survey instrument was to develop a comparable profile of older adults included in 

the sample. The PACES was designed to capture data about key variables (see figure 3.4) of interest 

including health status, functional mobility, measures of physical activities (e. g. walking, tennis, 

swimming, golf, strength training, balance training, structured and non-structured exercises). 

Questions also include individual items related to perceptions of key psycho-social variables, i.e. 

access, safety and self-efficacy. The survey questions helped to determine associations between and 

among physical environmental characteristics, and access, safety and self-efficacy. As detailed 

earlier, the questionnaire (see Appendix A). was derived from the literature and from existing 

measurement instruments modified for the target population. Satariano and McAuley (2003) suggest 

that the information about the circumstances of PA, places an individual’s PA into a broader social 

and environmental context. Therefore, the survey contained questions and items related to the 

context of physical activity, i.e. with whom people engaged in walking activity, where they walked, 

they types of walking they engaged in, why they did not use available walking paths as well as the 

perceived motivators and barriers to physical activity.  
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Survey Instrument Development 
 

The survey instrument was developed using information collected through an extensive literature 

review and from informational interviews with CCRC staff including directors, managers responsible 

for member services for independent living residents, activity directors and from occupational 

therapists. These interviews helped to determine the most effective way to administer and collect the 

surveys in order to increase response rates.  

Figure 3.4 PACES questionnaire: key variables and measures 

Physical 
Features & 

Environmental 
Characteristics

Key Variables:

Access 

Safety 

Self-efficacy 

Key Variables:
Health 
Mobility

Measures:

• Health Status

• Mobility Scale
Measures:

• Access Scale
• Safety Scale 
• Confidence Scale 

PACES 
Questionnaire 

Sec. F 

Outdoor Indoor

Choice of routes, places to 
sit & rest, trees for shade

Safe walking surface,  comfortable 
indoor climate, easy to get around

PACES Survey: Sec. K 
(CHAMPS)

1. Total Physical Activity 
2. Total Walking 

Measures of 
Physical Activity

Psycho-social 
Factors

Personal 
Characteristics
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Field Work 
 

A field test of the instruments was conducted with a comparable group of adults aged 75 and over 

living in two CCRC environments to identify problems with questionnaire items and administration. 

Research methodology was modified accordingly.  

 

Informal interviews were conducted with facility directors and activity coordinators of the target CCRC 

communities and from key personnel at other CCRCs. These preliminary efforts helped to shape the 

aims of the study. A visit with Dr. Moore, chair of one CCRC research review board and a former 

researcher, was most helpful in clarifying research issues and setting research goals. Fieldwork was 

completed in the Summer of 2005. 
 

The draft survey was first pre-tested with three community dwelling older adults (65 or older) for initial 

feedback about question content and comprehension and about survey formatting and legibility. 

Face-to-face interviews were scheduled with each respondent who participated in the initial 

development stage to gain insight into the substance of the survey (e.g., question content, definitions 

used, comprehension, ease of use and time for completion).  

 

Upon completing recommended revisions, a pre-test of the survey instrument was conducted with 

seven respondents reflective of the target population (from two study site CCRCs). Telephone 

interviews were scheduled with each respondent who participated in the pre-testing to gain insight 

into the substance of the survey (e.g., questions asked, definitions used, comprehension, ease of use 

and time for completion). The survey was then revised accordingly and a draft of the survey 

instrument was then provided to the graduate advisory committee for comment and subsequent 

revision. The researcher subsequently sought and received expert opinions from three researchers 

active in physical activity research with the target population resulting in a fourth revision. 
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The survey was then pre-tested with ten residents from the two sites reflective of the target 

population. Input from the second pre-testing conducted at both sites was used to refine the survey. 

The draft survey was again provided to the graduate advisory committee for a second round of 

scrutiny which resulted in the sixth and final draft of the survey instrument. 

 

The final survey instrument contained 92 items (see Appendix A) divided into the following sections: 

health status, mobility, physical activity profile and walking behavior, motivators and barriers to 

physical activity, characteristics of indoor and outdoor walking paths, neighborhood facilities, access, 

safety, comfort index, a self-report measure of physical activity, and demographic information. 

Respondents were asked to select answers (either yes or no, just one, all that apply or rank three in 

order of importance), fill in the blanks, or respond to open-ended questions.   

 

The majority of the questions were close-ended. Open-ended questions were included to obtain 

additional qualitative information, e.g. Do you use the exercise room? If not, why don’t you use it? 

The paper survey is 17 pages in length.   

 
Research Design   
This dissertation focuses on the relationship between environmental features and characteristics, the 

psycho-social variables, access, safety and self-efficacy (independent variables) and their association 

with physical activity participation (dependent variable). Data about environmental features and 

characteristics and access to available PA resources was collected through site surveys at both 

CCRCs in order to document existing conditions. The PACES (Physical Activity Community 

Environmental Survey) questionnaire was administered to the total population at both sites using a 

single-stage sampling method. Follow-up interviews were then conducted with a sub-sample of 

residents from both sites who completed the questionnaire. Information collected through the PACES 

questionnaire and follow-up interviews were then used in the data analysis (see figure 3.5). 
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Figure 3.5. Research Design 
The PACES questionnaire was administered using a single-stage sampling 
method. The total number of residents living at both sites were surveyed. Follow-
up interviews were conducted with a sub-sample of residents from each site who 
completed the questionnaire. 

Exploratory, cross-sectional, 
multi-case design using multiple 
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Site A.
Population=291

Data Collection through Research Instruments & methods 
(Site Survey, PACES Questionnaire, Follow-up Interviews) for Data Analysis

Single-stage 
sampling

Sample  
N=59

Sample  
N=68

Site B.
Population =142

Sub-sample

N=16

Sub-sample

N=17

Total number 
of residents 

surveyed

Total number 
of resident 
Responses



 57

 
Personal Characteristics, Walking and Physical Environmental Independent Variables 
 
Independent variables considered in this study were included in the PACES questionnaire. The 

questionnaire includes the following sections: Section A. health status, Section B. mobility, Section D. 

physical activity profile Q – 1, 2, and 3 consists of (walking at least 10 minutes per day, number of 

days per week in which a person walks at least 10 minutes per day, and total minutes walked per 

day). Section D.Q - 4 consists of motivators for PA (health, keep joints mobile, have fun, exercise, 

spend time with friends, meet people, walk pet, control weight, look better, to get somewhere), 

Section D. Q - 5 identifies barriers to PA (health, not enough time, concerned about injury from falling, 

chronic pain or illness, weather, not enough energy, do not like to exercise). Section F, Q- 2. identifies 

walking locations (walking paths, streets, sidewalks next to streets, open green spaces, indoor 

corridors, stairwells, and treadmill), Section F. Q – 5 contains variables for most liked characteristics 

of outdoor walking paths (quiet setting near pond, attractive plants and landscaping, trees for shade, 

convenience, choice of routes, paths surface feels safe, safe from crime, observing natural wildlife, 

places to sit and rest and meeting other people). Section F. Q – 6 contains variables for least liked 

outdoor characteristics (not enough enjoyable scenery, not enough plants and landscaping, note 

enough trees for shade, not convenient, not enough routes, path surface not comfortable, concerned 

about crime, concerned about animals, concerned about injury from falling, not enough places to sit 

and rest, poor lighting, lack of nearby restrooms and nothing I do not like).Section F. Q-7  consists of 

variables for non use of walking paths (do not like to walk, health or physical limitations, path surface 

not comfortable, concerned about tripping, slipping or falling, no handrails, not enough places to sit 

and rest, weather conditions, lack of nearby restrooms, pool location, not enough plants and 

landscaping, lack of interesting destination, presence of animals, not enough trees for shade, and 

concerned about walking alone). Section F. Q – 9 identifies variables for most liked indoor 

characteristics (lots of natural light, indoor plants, easy to get from one place to another, comfortable 

climate, choice of routes, safe flooring surface, places to sit and rest, interesting destinations, outdoor 

views of nature, meeting other people and staff members present). Section F. Q – 10 includes 

variables for least liked indoor characteristics of walking paths (not enough natural light, not enough 

indoor plants, interior doors are difficult to open, not enough variety of routes, floor surface does not 

feel safe, not enough places to sit and rest, poor lighting, not enough interesting destinations, not 

enough views of nature, and there is nothing I do not like).  
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Moderating Variables  
 
Three self-report scales were developed from the literature to measure perceptions of 1) access to 

and accessibility of opportunities for physical activity, 2) safety of the community walking environment 

and 3) self-efficacy for engaging in physical activities.  

 

Section H. Access to settings and opportunities for physical activity, includes seven items 1) exercise 

equipment meets my personal fitness needs, walking paths are easy to get to from my home, there 

are many pleasant places to walk in my community, there are enough places to sit and rest, there are 

plenty of trees for shade, there are lots of different routes I can take for walking, I feel living here 

offers me excellent opportunities to be physically active.  

 
Section I. Safety of the community walking environment, consists of seven items (I feel safe from 

crime, walking paths are very well maintained, walking paths are easy to use, curbs are easy to travel 

over, ramps are easy to use, entrance doors to community buildings do not take undue effort to open 

and if there were more covered walking paths chances are I would walk more).  

 

Section J. Self-efficacy for physical activity, is a seven-item scale (I feel I can complete a 20-minute 

walk three or more times per week if I wanted to, I fell I can complete 20 minutes of physical activity 

or exercise (other than walking) three or more times per week if I wanted to, I fell I can use outdoor 

walking paths without slipping, tripping or falling, I feel I can walk indoors without slipping, tripping or 

falling, I feel I can safely use exercise equipment without injury to myself, I fell I know how to correctly 

use equipment in the exercise room, I feel friends and family encourage me to be physically active, 

and  I feel it is important to have recreation and physical activity programs at (community name). 

 
Dependent Variables 
 
The key outcome variable described in this paper is resident participation in physical activity. Physical 

activity participation is measured in two ways: total walking (mean hours per week) and total physical 

activity (mean hours per week). The CHAMPS instrument is the measure used to obtain these two  
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variables. Results from the CHAMPS provide a measure of the dependent outcome variables, total 

walking and total physical activity. The CHAMPS provides data that identifies the type, frequency and 

duration of physical activities in which independent older adults engage. Total weekly physical activity 

was calculated by summing duration variables across all twenty-eight activities without weighting 

them (dance, play golf carrying or pulling equipment, play golf riding a cart, play single tennis, play 

doubles tennis, heavy housework, light housework, heavy gardening, light gardening, jog or run, 

climb stairs or walk uphill, walk fast or briskly, walk to do errands, walk leisurely, ride a bicycle or 

stationary cycle, use other aerobic machines, water exercises, swim moderately or fast, swim gently, 

stretching or flexibility exercises, yoga or Tai-chi, aerobics or aerobic dancing, moderate to heavy 

strength training, light strength training, shuffleboard and croquet). Items with missing frequencies 

were included in the sum. The resulting score was used as the outcome variable total physical 

activity. Total walking was calculated by summing duration variables across items eleven through 

fourteen (walking to do errands, walking leisurely, walking fast or briskly and climbing stairs or 

walking uphill) and then calculating the mean score to obtain the outcome variable for total walking 

activity. This method of calculation is consistent with previous studies in which the CHAMPS was 

used to measure physical activity outcomes (Stewart et al. 2001).  
 
Socio-demographic Variables 
 
Section L. consisted of the socio-demographic variables (length of stay, age, gender, marital status, 

and education.  

 
Data Analysis 
 
All data from the surveys were imported into SPSS 13.0 statistical software. Responses to follow-up 

interview questions were recorded on each questionnaire, coded and also entered into the SPSS 

database. Bivariate analysis (Spearman’s Rank Order) correlations and t-tests for significance of 

independent samples were undertaken for understanding the association between variables. A 

covariance matrix was used to show reliability for all measurement scales (see Appendix F.). In tables 

where site and /or gender were used as dichotomous variables a point-biserial correlation coefficient 

rpb  was calculated.  
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“A point biserial correlation coefficient, symbolized as rpb pertains to the case where one variable is 

dichotomous (e.g. gender) and the other is non-dichotomous (e.g. level of physical activity).  

By convention, the dichotomous variable is treated as the X variable, its two possible values being 

coded as X=0 and X=1; and the non-dichotomous variable is treated as the Y variable” (Lowry, 2006). 

“The significance test for this correlation (point-biserial correlation coefficient) is the same as 

performing an independent samples t-test on the data” (Field, 2005, p.132.). Therefore, conducting an 

independent samples t-test on the same data where the point-biserial correlation coefficient rpb has 

been used is redundant. In order to demonstrate this point independent samples t-tests were 

conducted to compare walking activity scores for both sites (A and B). Results (tables 4.42 and 4.43) 

indicate there was a difference in mean scores for site and total physical activity, for site A (M=9.94, 

SD=7.72) and site B (M=6.16, SD=6.03, p=.002) but not for site and total walking, for site A (M=2.92, 

SD=3.44) and B (M=2.56, SD=2.22; t=.712, p=.48). The independent samples t-tests (table 4.21) 

confirm results from point-biserial correlations in which site was used as a dichotomous variable and 

indicate there was an association between site was associated and total physical activity (rs=-.315) 

but that site was not significantly associated with total walking. 

 

‘In SPSS 13.0 the dichotomous variable is recoded as 0 for one category and 1 for the other 

category. The sign of the coefficient is completely dependent upon which category you assign to 

which code so we ignore all information about the direction of the relationship’ (Field, 2005, p.133).  

 

In this study results for point-biserial correlations  rpb are interpreted as follows. For the site variable 

0 = site A (negative correlations) and 1 = site B (positive correlations). Therefore, for correlations with 

the site variable, a negative correlation indicates that site A residents gave a higher rating; a positive 

correlation indicates that site B residents gave a higher rating. For correlations with the gender 

variable 0 = males (negative) and 1 = females (positive).  Therefore, a negative correlation for gender 

means that males were more likely to report higher ratings, whereas a positive rating indicates that 

females were more likely to report higher ratings.   
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For each section of the questionnaire there are two sets of analyses that include: 

A. Descriptive Statistics and rankings (high to low)  

B. Correlations: 

1. The first set of correlations was based on demographics. The outcome variables 

(total PA and total walking) and mobility score were correlated with the following: 

• Site  
• Health status 
• Age 
• Gender 
• Education 

 
   2. The second set of correlations was applied to the survey questionnaire for  

  Sections (D. Q - 4, 5), (F. Q -2, 4, 5, 6, 7, 9, and 10,) and to scores for Sections (H, I, 

  and J) which were correlated with the following: 

• Site 
• Mobility score (Section B. Q 1-4) 
• Total physical activity score ( all of Section K) 
• Total walking score (Section K. Q – 11, 12, 13, 14) 

 
 A separate set of correlations was applied to the survey questionnaire for Sections (D. Q - 4, 

5), (F. Q -2, 4, 5, 6, 7, 9 and10,) and to all of the individual items in Sections (H and I) which 

were correlated with the following: 

• Self-efficacy (measured by confidence score) (Section J) 
• Total physical activity score ( all of section Section K) 
• Total walking score (Section K Q – 11, 12, 13, 14) 
 

The results of the study are organized into two chapters – a results chapter containing descriptive  

and correlational tables and a discussion chapter that elaborates on the significance of key findings 

concerning the relationship between physical environmental characteristics and physical activity 

outcomes as well as the role of psycho-social variables that moderate participation in physical 

activity. All variables are based on questions included in the survey (see Appendix A.).  

 

Findings reported in this paper are significant at either the 0.05 level (indicated by a single asterisk (*) 

or indicated by two asterisks (**) which indicates that the variables are associated at 0.01 level or 

better. All correlations are positive unless indicated by (-). Significant correlation values (Spearman’s 

Rank order coefficient - rs) are bolded. The internal reliability of all measurement scales were 

assessed using Cronbach’s alpha.   
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RESULTS  
 

 
 Introduction 
 
This study is one of a few that examine features of the physical environment and psycho-social 

factors that influence physical activity participation among older adults in retirement communities. The 

overarching purpose of the study is to understand how physical environmental features and 

characteristics of specific settings influence the physical activity behavior of independent older adults 

living in CCRCs, particularly walking.  

 

Three main questions guided the research. 
  
1. How do physical features and environmental characteristics influence the physical activity behavior 

of independent older adults living in continuing care retirement communities (CCRCs)?  

 

The following sub-questions help to provide information specific to the target population in order to 

identify programmatic issues that will help to inform the design of future CCRC communities.  

 

 Sub-questions included: 

a) What individual characteristics affect physical activity participation? 

b) What are the motivators to physical activity? 

c) What are the barriers to physical activity? 

d) In which types of physical activity do residents engage in? 

 

2. What specific elements or characteristics of the physical environment affect older adults’ 

preferences for indoor and outdoor walking environments? 

 

The following sub-questions provide information about walking behaviors and patterns specific to the 

target population in order to identify programmatic issues that will help to inform the design of future 

CCRC communities.  
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   Sub-questions included: 

a) Why don’t people who have access to walking paths use them? 

b) What types of walking do people engage in? 

c) Where do people usually walk? 

d) With whom do they prefer to walk? 

 

3. What elements or characteristics of the physical environment facilitate or impede the physical 

activity of residents with mobility impairments? 

 

Older adults have greater vulnerability and sensitivity to certain environmental characteristics and 

conditions that affect health. For example, safety is an important factor that may influences older 

adults’ willingness to walk in certain areas.  While older adults have safety concerns about fear of 

crime from others that might result in bodily injury, they also fear injury from accidents caused by 

environmental features, e.g. slipping or falling due to uneven or cracked pavement or wet or icy 

conditions that increase the risk of falls. Other environmental conditions that concern older adults are 

related to weather, for example, hyperthermia, a hot weather hazard that can raise body 

temperatures potentially resulting in loss of consciousness or even stroke as well as hypothermia, a 

cold weather hazard that can cause a chill resulting in low body temperature. Negative perceptions of 

environmental characteristics can restrict an older person’s physical activity and may also play a 

complex role in promoting or impeding physical activity. 

 
Summary of Results 
 
In tables where site and/or gender were used as dichotomous variables correlation coefficients (point-

biserial correlations) are interpreted as follows. For the site variable negative correlations = site A, 

positive correlations = site B. Therefore, for correlations with the site variable, a negative correlation 

indicates that site A residents gave a higher rating; a positive correlation indicates that site B 

residents gave a higher rating. For correlations with the gender variable a negative score = males, a 

positive score = females.  A negative correlation for gender means that males were more likely to 

report higher ratings, whereas a positive rating indicates that females were more likely to report 

higher ratings.   
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Research Question 1. asks: How do physical features and environmental characteristics influence the 

physical activity behavior of independent older adults living in continuing care retirement communities 

(CCRCs)?  

 

An important purpose of the study was to develop activity profiles of the target population in order to 

identify important issues and concerns that would help to inform design programming decisions. It is 

important to understand issues unique to the target population in order to inform future design 

decisions that will enhance settings and opportunities for physical activity in CCRCs. Responses to 

sub-questions provide information about programmatic issues than will help to inform the design of 

future communities. 

 
Individual Characteristics and Physical Activity Participation 
 

Individual characteristics affect physical activity participation. Findings show (table 4.1) that health 

status was inversely correlated with physical activity (measured by total physical activity score)  

(rs= -.287, p=<.01) indicating that those who are more active tend to have better health. Not 

surprisingly, health was inversely correlated with mobility (rs=-.500, p=<.01) indicating that those with 

who are less mobile tend to have poorer health. Therefore, getting older adults to be and stay active 

may have a significant impact on maintaining functional mobility and independence. 

 

Mobility was moderately correlated with walking (rs= .354, p=<.01) and shows a high correlation with 

total physical activity (rs= .624, p=<.01). So, residents who score higher on mobility are more likely to 

engage in higher levels of physical activity. Previous research supports the importance of physical 

activity in maintaining mobility in the elderly. Increasing physical activity not only maintains mobility in 

the elderly but also has been shown to increase mobility and walking levels over time (Kubota et al. 

2005).   

 

Age was weakly associated with total walking (rs=-.210, p=<.05). One explanation may be that as 

people age they tend to lose functional mobility and as a result walk less.  Another explanation is that 

CCRCs emphasize social and recreational involvement; therefore, residents tend to spend less time 

walking for physical activity and more time in group activities such as exercise classes or sporting 

activities, e.g. shuffleboard, golf, or tennis.  
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Gender was weakly associated with mobility (rs=-.212, p=<.05)), total physical activity (rs=-.251, 

p=<.01), and total walking (rs=.186, p=<.05). This would indicate that men were somewhat more likely 

to have higher mobility and to engage in more physical activity and more walking than women.  

 

Education had a weak association with mobility (rs=.178, p=<.05) and with total physical activity 

(rs=.213, p=<.05). This is consistent with previous findings (Fisher et al., 2004). One possible 

explanation for this low association is that the sample population may have been more homogeneous 

than samples taken from open community dwelling older adult in previous studies. Therefore, 

education was not so relevant as it might have been had the sample been taken from a broader 

range of older adults.  

 

Key findings indicate (table 4.1.) that higher mobility was found to be moderately associated with total 

physical activity (rs= .388, p=<.01) and with total waking (rs= .354, p=<.01). Therefore, residents who 

scored higher on mobility were more likely to engage in higher levels of physical activity and walking.  

 
 
 
Table 4.1 Socio- demographic characteristics including health, age, gender and  
education correlated with site, mobility total physical activity, total walking. 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Socio-demographic 
Characteristics 

Stat. Site Mobility Score  
(B1-4) 

Total Physical 
Activity  
Score  

K Section 

Total 
Walking  
Score  

(K11-14) 
Site rs 1.000 -.292(**) -.315(**) -.029 
  p . .001 .000 .748 
A1 Health  rs .153 -.500(**) -.287(**) -.161 
 p .085 .000 .001 .070 
L2 Age rs -.212* -.083 -.125 -.210(*) 
  p .017 .356 .163 .018 
L3 Gender  rs .059 -.212(*) -.251(**) -.186(*) 
  p .509 .017 .004 .036 
L5 Education rs -.114 .178(*) .213(*) .162 
  p .200 .046 .016 .069 
Mobility (B 1-4) rs -.292  ** 1.000 .388(**) .354(**) 
  p .001 . .000 .000 
Physical Activity (K) rs -.315** .388(**) 1.000 .624(**) 
  p .000 .000 . .000 
Walking (K11-14) rs -.029 .354(**) .624(**) 1.000 
 p .748 .000 .000 . 
Stage of Change (C) rs  .159 .381** .282** 
 p  .074 .000 .001 
N=127                                                               * Correlation significant at the .05 level (2-tailed). 
                                                                        ** Correlation significant at the .01 level (2-tailed)  
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At the site level results (table 4.2) indicate that there was no difference between sites for total walking 

activity.  
 

An independent-samples t-test (table 4.2) was conducted to compare walking activity scores for site A and 

site B. There was no significant difference in mean scores for site A (M=2.92, SD=3.44) and site B 

(M=2.56, SD=2.22; t=.712, p=.48) with a p-value above .05. The magnitude of the difference between the 

means was very small (eta squared=.004); however, residents at the site A were more likely to engage 

in higher levels of physical activity (rs =-.315, p=<.05) and tended to be more mobile (rs=-.292, 

p=<.01).  

 

 
 
Table 4.2 Independent samples t-test compares total walking activity scores for site (A) and 
site (B). 
 
               
Site  

N Mean Std. Dev. Std. Error 
Mean 

A 59 2.9237 3.43795 .44758
  
B 

68 2.5625 2.22032 .26925

 

 
 
 
An independent-samples t-test (table 4.3) was conducted to compare the total physical activity scores for 

site A and site B. There was a significant difference in mean scores for site A (M=9.94, SD=7.72) and site 

B (M=6.16, SD=6.03, p=.002) with a p-value equal to or less than 0.05. The magnitude of the difference 

between means was moderate (eta squared=.07). Therefore, site A residents were shown to engage in 

more hours of physical activity per week (9.9) compared to site B residents (6.2). 

 
 
 
 
 

Independent samples t-test comparing total walking activity scores for site A and site B 
  Levene's Test 

for Equality of 
Variances 

t-test for Equality of Means 

  F Sig. t df Sig.  
(2-tailed) 

Mean 
Diff. 

Std. 
Error 
Diff. 

95% Conf. Int. 

                Lower Upper 
Equal 
variances 
assumed 

1.048 .308 .712 125 .478 .36123 .50720 -.64258 1.36503 

Equal 
variances 
not assumed 

    .692 96.62
1 

.491 .36123 .52233 -.67550 1.39796 
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  Table 4.3 Independent samples t-test compares total physical activity scores for site A and     
  site B.  
 

 
 
 
 
 
 

 

 

 

The mean scores for physical activity and mobility (table 4.4.) show that site A residents did indeed 

have higher levels of physical activity and were more mobile than site B residents. The mean mobility 

score for site A residents was (6.3) compared to (4.9) for site B (with a range of 0-8). The mean 

scores for total physical activity were (9.9 hours per week) for site A and (6.1 hours per week) for site 

B. A logical assumption is that site A residents tend to be more mobile because they are more likely 

to engage in physical activities. One possible explanation might be that residents at site A are more 

mobile, because they have access to a greater number of physical activity settings and opportunities, 

e. g. pool, tennis court and structured exercise classes than are available at site B. 

Site  N Mean Std. Dev. Std. Error 
Mean 

 
A 59 9.9449 7.72187 1.00530
B 68 6.1618 6.03994 .73245

Independent samples t-test comparing total walking activity scores for site A and site B  
 
  Levene's 

Test for 
Equality of 
Variances 

t-test for Equality of Means 

  F Sig. t df Sig.  
(2-

tailed) 

Mean 
Diff. 

Std. 
Error 
Diff. 

95% Conf. Int. 

                Lower Upper 
Equal 
variances 
assumed 

2.545 .113 3.094 125 .002 3.78315 1.22261 1.36345 6.20285 

Equal 
variances 
not 
assumed 

    3.042 109.267 .003 3.78315 1.24383 1.31799 6.24832 
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Table 4.4 Mean scores for total PA, total walking and mobility. 

Mean scores for Total PA, 
Total Walking & Mobility 

Site A 
N=59 

 Site B 
N=68 

 Mean Std. Dev. Mean Std. Dev. 

Total walking 2.92 3.43 2.56 2.22 

Total physical activity 9.94 7.72 6.16 6.04 

Mobility 6.25* 2.33 4.88* 2.67 

*Mobility score range =  0 to 8. 

 
 
 
 
Motivators to Physical Activity 
 

In order to understand more about what motivated or inhibited people from being physically active 

residents were asked to rank the top three reasons why they engaged in physical activity or exercise.  

 

Among the three main motivators for engaging in physical activity (table 4.5) health was cited 74 

percent of time, followed by to keep joints mobile (50.4%) and to get somewhere (49.6%). 

 
Health maintenance would seem to be a primary concern among older adults and may also be 

perceived as a way to keep joints and muscles flexible. Joint and muscle degeneration tend to 

increase as a person ages and therefore, staying flexible and mobile was an important reason for 

engaging in physical activity. Another reason for being active was simply to perform daily errands. It 

may be that older adults do not think of walking as a physical activity or exercise. Responses in 

qualitative interviews seem to support this notion. Two very elderly women reported that they didn’t 

“do much anymore (exercise)’ but that they often spent at least ten minutes at a time walking to either 

visit friends, do errands such as get mail, go to the library or go to the dining room. They were 

surprised to learn that a ten minute walk could actually benefit one’s health. 
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Health was among the key correlates for engaging in physical activity. Results (table 4.6) show that 

health was positively correlated with total physical activity (rs=.307, p=<.01) and with total walking 

(rs=.334, p=<.01).  This lends further support to the importance of health as a primary reason for 

engaging in all physical activities and demonstrates that walking accounts for a significant part of 

overall activity participation.  

 
 
 
 
    Table 4.5 Motivators to physical activity ranked high to low. 
  

 
Top 3 Reasons for Engaging in Physical Activity 

D4 Motivators   
 

Frequency Percent 

Maintain health 94 74.0 

Keep joints mobile 64 50.4 

To get somewhere 63 49.6 

Exercise 55 43.3 

Control weight 25 19.7 

Have fun  15 11.8 

Spend time with friends 14 11.0 

Look better 9 7.1 

Walk pet 7 5.5 

Meet people 5 3.9 

N=127 
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Table 4.6 Reasons for engaging in physical activity (motivators) correlated with  
site, age, mobility, total physical activity score, total walking score. 
   

Motivators for Physical 
Activity 

Stat. Site Age Mobility 
Score 
(B1-4) 

Total 
Physical 
Activity  

Score - K 
Section 

Total 
Walking 
Score 
(K11-
14) 

Site rs 1.000 -.212(*) -.292(**) .315(**) -.029 
  p . .017 .001 .000 .748 
Age rs -.212(*) 1.000 -.083 -.125  -.210(*)
  p .017 . .356 .163 .018 
Mobility Score (B1-4) rs -.292(**) -.083 1.000 .388(**) .354(**) 
  p .001 .356 . .000 .000 
Total Activity Score - K Section rs -.315(**) -.125 .388(**) 1.000 .624(**) 
  p .000 .163 .000 . .000 
Total Walking Score - K Section rs -.029 -.210(*) .354(**) .624(**) 1.000 
  p .748 .018 .000 .000 . 
D4 To maintain health rs -.084 -.056 .262(**) .307(**) .334(**) 
  p .348 .532 .003 .000 .000 
D4 To keep joints mobile rs .055 .100 -.117 .028 -.009 
  p .541 .262 .191 .752 .923 
D4 To have fun  rs -.099 -.050 .170 .186(*) .045 
  p .266 .579 .056 .036 .617 
D4 To exercise rs -.174 .081 .108 .156 .110 
  p .051 .363 .226 .079 .217 
D4 To spend time with friends rs .126 .002 -.036 -.114 -.221(*) 
  p .157 .979 .687 .202 .013 
D4 To meet people rs .107 -.081 -.116 -.151 -.078 
  p .229 .366 .193 .091 .386 
D4 To walk pet rs .087 -.103 .120 .037 .144 
  p .333 .250 .178 .678 .107 
D4 To control weight rs -.055 -.068 .030 .168 .196(*) 
  p .539 .449 .735 .059 .027 
D4 To look better rs -.112 -.002 .110 .051 .039 
  p .210 .985 .219 .568 .663 
D4 To get somewhere rs .040 -.047 -.013 -.140 -.037 
N = 127                                                                              * Correlation significant at the .05 level (2-tailed). 

** Correlation significant at the .01 level (2-tailed). 
 
 
 
Barriers to Physical Activity 
 
Participants were asked to rank in order of importance the three main things that interfered with or 

limited them from being physically active.  

 
 
Not surprisingly, weather conditions were a key barrier to physical activity. Results indicate that (table 

4.7) weather conditions topped the list of barriers at 48% percent. Older adults have been shown to  
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be particularly sensitive to extremes in weather temperature and to have concerns about falling on 

wet or icy surfaces. This finding supports previous research that found weather and temperature 

extremes to be barriers to physical activity (Brawley, 2003).  

 

 

When taken together poor balance and concerns about injury from falling were cited 37 percent of the 

time as things that interfered with or limited physical activity participation. This finding is not surprising 

since fear of falling has been shown to be common concern among older adults. 

 
 
 
Table 4.7 Barriers to Physical Activity ranked high to low. 
  
Top 3 Things that Interfere with or Limit Physical Activity  

 D5 Barriers Frequency Percent 
 

Weather conditions 58 45.7 
Not enough energy 36 28.3 
Not enough time 33 26.0 
Chronic pain or illness 32 25.2 
Poor balance 28 .22.0 
Do not like to exercise 21 16.5 
Concerned about injury from falls 19 15.0 
Poor health 13 10.2 
Nothing limits me  12 9.4 
N=127   

 
 
 
Among the most significant barriers to physical activity (measured by total physical activity score) key 

correlates (table 4.8) were concerns about injury from falling and poor balance with negative 

correlations of (rs=-.303, p=<.01) and (rs=-310, p=<.01) respectively. These findings are consistent 

with findings from previous research (Resnick, 1999, 2001; Brawley, 2001; Frank & Patla, 2003)  

 

At the site level findings (table 4.8) indicate that site had a negative moderate association with the 

variable nothing limits me from being physically active (rs=-.347, p=<.01). Therefore, site A residents 

were more likely to say nothing limited their physical activity.  
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Table 4.8 Barriers to physical activity correlated with site, age, mobility, total  
physical activity score, total walking score. 
  

Barriers to Physical Activity Stat. Site 
 

 

 Age Mobility 
Score 
(B1-4) 

Total 
Physical 
Activity 

Score - K 
Section 

Total  
Walking 

 Score-  
(K11-14)  

D5 Nothing limits me  rs -.347(**) .016 .278(**) .151 .054 
  p .000 .860 .002 .090 .548 
D5 Poor health rs .158 .027 -.302(**) -.155 -.193(*) 
  p .075 .760 .001 .081 .030 
D5 Not enough time rs .084 -.057 .185(*) .158 .090 
  p .348 .526 .037 .077 .312 
D5 Concerned about injury from falls rs .125 .143 -.434(**) -.303(**) -.160 
  p .161 .110 .000 .001 .072 
D5 Chronic pain or illness rs .104 .036 -.391(**) -.138 -.062 
  p .244 .684 .000 .121 .486 
D5 Poor balance rs .115 .293(**) -.428(**) -.310(**) -.224(*) 
  p .200 .001 .000 .000 .011 
D5 Weather  rs -.002 -.202(*) .178(*) .156 .099 
  p .984 .023 .045 .080 .267 
D5 Not enough energy rs .166 .063 -.166 .021 -.040 
  p .063 .484 .062 .811 .654 
D5 Do not like to exercise rs .032 -.206(*) -.001 -.188(*) -.044 
  p .720 .020 .987 .034 .625 
N = 127                                                                                   * Correlation significant at the .05 level (2-tailed) 

** Correlation significant at the .01 level (2-tailed) 
 
 
 
 
Types of Physical Activities in which Residents Participated  
 

Highest ranked physical activities measured by hours of duration (table 4.9) for the total sample were 

walking to do errands (99%), walking leisurely (91%) followed by stretching or flexibility exercises 

(66%), light gardening (59%), walking fast or briskly (55%), light work around house (48%), combined 

strength training (light and moderate) (42%), general conditioning (41%), riding a bicycle or stationary 

bike (39%), playing golf riding a cart (34%), climbing stairs or walk uphill (28%), using other aerobic 

machines (27%), heavy gardening (26%), Yoga or Tai Chi (20%) and jogging or running (20%). The 

results show that overall walking to do errands and walking for leisure purposes account for the 

highest proportion of activity among residents. Not surprisingly stretching and flexibility are also highly 

rated possibly because residents reported that keeping joints mobile was a key reason for engaging 

in physical activity. 
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Table 4.9 Physical activity (measured by hours of duration) ranked high to  
low for total sample. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Physical activities ranked according to total hours of duration for each 
activity. 
 
Spearman Rank Order 
N=127 
KZ Physical Activities  Percent 

 
Walk to do errands 99 

Walk leisurely 91 

Do stretching or flexibility exercises 66 

Do light gardening 59 

Walk fast or briskly 55 

Do light work around the house 48 

Do general conditioning (light calisthenics or chair exercises) 41 

Ride a bicycle or stationary cycle 39 

Play golf, in cart 34 

Do light strength training 30 

Climb stairs or walk uphill 28 

Use other aerobic machines  27 

Heavy gardening 26 

Jog or run 20 

Do yoga or Tai-chi 20 

Do water exercises  19 

Play golf, carrying or pulling equipment 18 

Do moderate to heavy strength training 12 

Play croquet 11 

Play doubles tennis 9 

Play shuffleboard 8 

Do aerobics or aerobic dancing 7 

Do heavy work around the house 6 

Play singles tennis 6 

Swim gently 5 

Swim moderately or fast 5 

Dance 3 
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Table 4.10. Physical activity (measured by hours of duration) ranked high to  
low for site A. 
  
Physical activities ranked according to total hours of duration for each activity 
 
Spearman Rank Order  
N=59 
KZ Physical Activities Percent 

 
Do stretching or flexibility exercises 95 
Walk to do errands 80 
Climb stairs or walk uphill  66 
Do light gardening  66 
Play golf riding a cart  63 
Do General conditioning (light calisthenics or chair exercises) 59 
Do light housework  58 
Ride bicycle or stationary cycle  49 
Light strength training  44 
Yoga or Tai-chi  44 
Water exercises  39 
Do heavy gardening  27 
Play shuffleboard  20 
Moderate strength training  20 
Play golf hours  19 
Play croquet  17 
Swim gently  15 
Jog or run  15 
Swim moderately  12 
Play singles tennis  8 
Aerobics or aerobic dancing  7 
Do heavy housework  3 
Dance  2 

 
 
 
 
Highest ranked physical activities measured by hours of duration (table 4.10) for site A were 
stretching or flexibility exercises (95%), walk to do errands (80%), climb stairs or walk uphill (66%), 

light gardening (66%), combined strength training (light and moderate) (64%), playing golf riding a 

cart (63%), general conditioning (59%), light housework (58%), ride bicycle or stationary bike (49%), 

Yoga or Tai Chi (44%), water exercises (39%), combined swimming (27%), heavy gardening (27 %) 

and play shuffleboard (20%) 
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Table 4.11 Physical activity (measured by hours of duration)  
ranked high to low for the site B. 
 
Physical activities ranked according to total hours of duration for each 
activity 
Spearman Rank Order 
N=68 
KZ Physical Activities Percent 
Walk to do errands 74 
Do light gardening  71 
Do stretching or flexibility exercises 63 
Do light housework  47 
Do General conditioning (light calisthenics or chair exercises) 47 
Do light strength training  35 
Ride bicycle or stationary cycle  34 
Jog or run  25 
Do heavy gardening  19 
Climb stairs or walk uphill  15 
Do moderate strength training  9 
Aerobics or aerobic dancing  9 
Do heavy housework  9 
Play golf  7 
Play golf riding a cart  6 
Dance  6 
Water exercises  4 
Swim moderately  1 
Swim gently  1 
Play croquet  0 
Play shuffleboard  0 
Yoga or Tai-chi  0 
Play singles tennis  0 

 
 
 
Highest ranked physical activities measured by hours of duration (table 4.11) for site B were 
walk to do errands (74%), light gardening (71%), stretching or flexibility exercises (63%), light 

housework (47%), general conditioning (47%), combined strength training (44%), ride bicycle or 

stationary cycle (34%), jog or run (25%), heavy gardening (19%) and climb stairs or walk uphill (15%). 
 
Overall, site A residents reported engaging in more hours of strength training (64%) as compared to 

44 percent for site B residents, more hours of Tai Chi (44%) as compared to none for site B residents 

and more total hours of swimming (27%) compared to total swimming for site B residents (2%). 

Further, site B residents did not engage in shuffle board, croquet or tennis most likely because none 

of these activities were available on site (see table 4.10 and 4.11). 
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Walking  for Physical Activity 
 

A key finding (table 4.1) is that total walking (walking to do errands, walking briskly, waking leisurely 

and climbing stairs or walking uphill) was highly correlated with total physical activity (rs= .624, 

p=<.01). Therefore, it is reasonable to assume that walking accounts for a significant amount of the 

variance (39%) for total physical activity of residents. 

 
Types of walking highly correlated with total walking activity included walking fast or briskly (rs=.518, 

p=<.01), walking to do errands (rs=.650, p=<.01) and walking leisurely (rs=.630, p=<.01) (see table 

4.12). Thus, it is reasonable to assume that residents engaged in walking to do errands more than 

any other type of walking activity. 

 

Climbing stairs or walking uphill had a low association with total walking (rs=.257, p=<.01). Therefore, 

it is reasonable to assume that residents are most likely to engage in walking fast or briskly, walking 

to do errands and walking leisurely and are less likely to engage in climbing stairs or walking uphill. 
 
Physical Activities Highly Associated with Total Physical Activity  
 

Results (table 4. 12) indicate that for type of activity (measured by hours of duration) the activity most 

highly correlated with total physical activity was stretching or flexibility (rs=.473, p=<.01), followed by 

light gardening (rs=.446, p=<.01), walk to do errands (rs=.431, p=<.01), light strength training (rs=.408, 

p=<.01), walk leisurely (rs=.370, p=<.01), walk briskly (rs=.368, p=<.01), and general conditioning 

exercises (rs=.362, p=<.01).  

 
Physical Activities Moderately Associated with Total Physical Activity  
 

Physical activities (table 4.12) that show moderate correlations with total physical activity included 

light gardening (rs=.446, p=<.01), light housework (rs=.339, p=<.01), play golf riding a cart (rs=.350, 

p=<.01), heavy gardening (rs=.322, p=<.01), climb stairs or walk uphill (rs=.308, p=<.01) walk fast or 

briskly (rs=.368, p=<.01), walk to do errands (rs=.431, p=<.01), walk leisurely (rs=.370, p=<.01), use 

other aerobic machines (rs=.323, p=<.01) stretching or flexibility (rs=.473, p=<.01), moderate to heavy 

strength training (rs=.324, p=<.01), light strength training (rs=.408, p=<.01) and general conditioning 

exercises (rs=.362, p=<.01). 
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Although previous research shows that older adults tend to climb stairs and walk uphill less often as 

they age, another possible explanation for this result is that topographically both sites are relatively 

flat with no steep hills.  Another possible explanation is that those residents who live in or frequent 

multi-story buildings tend to use elevators rather than stairwells.  

 
 
 
Table 4.12 Physical activities based on mean hours of duration correlated with site, age,  
mobility score, total activity score and total walking sore. 
 

Physical Activity Duration Stat
. 

Site Age Mobility 
Score 
(B1-4) 

Total 
Physical 
Activity 
Score –  

K Section 

Total 
Walking 
Score  
(K11-
14) 

K1Z  Dance rs .078 -.032 -.020 .062 -.063 
  p .382 .722 .824 .486 .485 
K2Z  Play golf, carrying clubs rs -.102 .060 .177(*) .239(**) .115 
  p .255 .502 .047 .007 .199 
K3Z  Play golf, in cart rs -.347(**) -.024 .282(**) .350(**) .191(*) 
  p .000 .786 .001 .000 .032 
K4Z  Play singles tennis s -.096 -.055 .108 .143 .132 
  p .285 .540 .227 .108 .140 
K5Z  Play doubles tennis rs -.136 -.145 -.076 .135 -.060 
  p .128 .104 .397 .130 .503 
K6Z  Do heavy work around the house rs .078 -.146 .023 .089 .175(*) 
  p .386 .101 .793 .317 .049 
K7Z  Do light work around the house rs -.110 -.076 .149 .339(**) .167 
  p .220 .393 .095 .000 .060 
K8Z  Heavy gardening s -.074 .068 .152 .322(**) .085 
  p .407 .448 .088 .000 .344 
K9Z  Do light gardening rs -.034 -.116 .183(*) .446(**) .209(*) 
  p .701 .196 .040 .000 .019 
K10Z  Jog or run rs .075 -.065 .103 .163 .009 
  p .400 .465 .248 .068 .917 
K11Z  Climb stairs or walk uphill rs -.417(**) -.045 .384(**) .308(**) .257(**) 
  p .000 .617 .000 .000 .004 
K12Z  Walk fast or briskly rs -.004 -.045 .365(**) .368(**) .518(**) 
  p .969 .613 .000 .000 .000 
K13Z  Walk to do errands s -.093 -.222(*) .238(**) .431(**) .650(**) 
  p .300 .012 .007 .000 .000 
K14Z  Walk leisurely rs .113 -.067 .114 .370(**) .630(**) 
  p .205 .456 .203 .000 .000 
K15Z  Ride a bicycle or stationary cycle rs -.037 -.112 -.100 .225(*) -.016 
  p .680 .211 .261 .011 .857 
K16Z  Use other aerobic machines rs -.167 -.058 .049 .323(**) .165 
 p .061 .517 .581 .000 .063 
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Table 4.12 continued. 
K17Z  Do water exercises rs -.280(**) .075 -.030 .280(**) .150 
  p .001 .402 .736 .001 .092 
K18Z  Swim moderately or fast rs -.138 -.023 .209(*) .223(*) .153 
  p .122 .796 .018 .012 .085 
K19Z  Swim gently rs -.214(*) -.055 -.048 .133 .055 
  p .016 .538 .591 .135 .539 
K20Z  Do stretching or flexibility exercises rs -.135 .087 .150 .473(**) .161 
  p .131 .329 .092 .000 .071 
K21Z  Do yoga or Tai-chi rs -.347(**) -.039 .181(*) .189(*) -.016 
  p .000 .666 .042 .033 .858 
K22Z  Do aerobics or aerobic dancing s .026 -.071 .044 .235(**) .133 
  p .770 .425 .623 .008 .137 
K23Z  Do moderate to heavy strength 
training 

rs -.158 -.126 .141 .324(**) .099 

  p .075 .157 .114 .000 .268 
K24Z  Do light strength training rs -.059 -.004 .098 .408(**) .186(*) 
  p .507 .965 .272 .000 .037 
K25Z  Do general conditioning exercises rs -.061 .010 .104 .362(**) .080 
  p .494 .910 .246 .000 .371 
K26Z  Play shuffleboard rs -.259(**) .062 .199(*) .169 .115 
  p .003 .489 .025 .058 .196 
K27Z  Play croquet s -.167 .000 .142 .181(*) .062 
  p .061 .999 .112 .042 .485 
K23Z  Do moderate to heavy strength 
training 

rs -.158 -.126 .141 .324(**) .099 

N=127 **  Correlation is significant at the 0.01 level (2-tailed). 
*  Correlation is significant at the 0.05 level (2-tailed) 

 
 
 
 
Site Level:  
 
At the site level results (table 4.12) indicate that site is negatively correlated with play golf in cart  

(rs=-.347, p=<.01), climb stairs or walk uphill (rs=-.417, p=<.01), water exercises (rs=-.280, p=<.01), 

swim gently (rs=-.214, p=<.05), yoga or Tai Chi (rs=-.347, p=<.01) and play shuffleboard (rs=-.259, 

p=<.01).  A moderate positive correlation exists between walking to do errands and mobility (rs=.238 

p=<.01). Therefore, people with higher mobility are more likely to spend more time walking to do 

errands. Moderate positive correlations were found between mobility and climb stairs or walk uphill 

(rs=.384, p=<.01) and walk fast or briskly (rs=.365, p=<.01). 

 
Key findings (table 4.12) indicate access to settings and opportunities for physical activity may be 

associated with the type of activities people engage in. For example, residents at site A are more 

likely to engage in climbing stairs or walking uphill (rs=-.462, p=<.01). One possible reason that site A  
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residents tend to say they climb stairs or walk uphill more then site B residents is because site A 

residents reported using the exercise room more than did residents at site B (see table 4.41). 

Therefore, site A residents may tend to use stair climbing machines more than residents at site A.  

 

Site A residents are also more likely to engage in water exercises (rs=-.277, p=<.01), swimming gently 

(rs=-.213, p=<.05), yoga or Tai Chi (rs=-.347, p=<.01), and playing shuffle board (rs=.259, p=<.01). 

One possible explanation is that site A residents have on-site access to a swimming pool, Tai Chi 

classes, and a shuffle board court while site B residents do not.  

 

Site A residents were also more likely to say they play golf riding a cart (rs=-.362, p=<.01). One 

possible explanation is that administration at site A offers residents reduced fees at one or more local 

golf clubs, a benefit not available to residents at site B. 

 
Research Question 2. asks: What specific elements or characteristics of the physical environment 

affect older adults’ preferences for indoor and outdoor walking environments? 

 

A key aim of the study was to understand more about how specific physical features and 

environmental characteristics support or impede walking for physical activity among independent 

residents of CCRCs and to understand the relationships that exist between these factors and 

participation in physical activity. In order to better understand how environmental features impact 

walking behavior it is necessary to understand why people don’t use available walking paths, what 

types of walking they engage in, where people walk and with whom they prefer to walk. Answers to 

these questions may provide valuable information that can be used in design programming and 

development. 
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Reasons for Not Using Walking Paths 
 

Residents were asked to identify reasons why they did not use walking paths. 

Reasons for not using outdoor walking paths (table 4.13) were weather conditions (23.6%), health or 

physical limitations (15.7%) and concerns about tripping slipping or falling (14.2%).  

 
Also included (table 4.14) were Health or physical limitations which showed a moderate negative 

association with total walking (rs=-.331, p=<.01) and concerns about tripping, slipping or falling which 

showed a weak negative correlation with mobility (rs=-.284, p=<.01). Findings from this study support 

previous evidence indicating that older adults have concerns about sustaining injuries from falls and 

that this fear acts as a barrier to physical activity. Further, this study is consistent with previous 

research which indicates that fear of falling tends to restrict physical activity (Resnick, 1999, 2001; 

Bruce & Prince, 2002). 

 
 
 
 
Table 4.13 Non-use of outdoor walking paths ranked high to low. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
  

Reasons for Not Using Walking Paths 

F7 Non-Use Frequency Percent 
Weather conditions  30 23.6 
Health or physical limitations  20 15.7 
Concerned about tripping, slipping or falling 18 14.2 
I do not like to walk  12 9.4 
Path surface not comfortable for walking 10 7.9 
Not enough places to sit and rest 8 6.3 
Concerned about walking alone 6 4.7 
Lack of restrooms nearby 6 4.7 
Not enough trees for shade 3 2.4 
Presence of animals  2 1.6 
Lack of interesting destinations 2 1.6 
No handrails along walking path 1 .8 
Not enough plants and landscaping 0 0 
Poor location, not convenient from my home 0 0 
N=127   
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Table 4.14 Reasons given for not using outdoor walking paths correlated with site, age,  
mobility, total physical activity score, total walking score.  
 
F7 Reasons for Not Using  
Walking Paths 
 
 

Stat
. 

Site Age Mobility 
Score 
(B1-4) 

Total 
Physical 
Activity 

Score - K 
Section 

Total 
Walking 
Score 

(K11-14) 

F7 I do not like to walk  rs -.131 -.046 -.101 -.025 -.125 
  p .142 .604 .257 .784 .162 
F7 Health or physical limitations rs .013 .065 -.477(**) -.111 -.331(**) 
  p .888 .469 .000 .212 .000 
F7 Path surface is not comfortable  rs .096 -.002 .088 .149 .088 
  p .281 .979 .325 .095 .325 
F7 Concerned about tripping, slipping or falling rs .152 -.009 -.284(**) -.043 -.053 
  p .088 .920 .001 .630 .555 
F7 No handrails along walking path rs .083 -.084 -.021 -.105 .032 
  p .354 .347 .814 .242 .723 
F7 Not enough places to sit and rest rs -.018 -.001 -.167 -.037 -.007 
  p .837 .988 .061 .678 .937 
F7 Weather conditions  rs -.077 -.121 -.056 .030 -.041 
  p .392 .175 .531 .739 .644 
F7 Lack of restrooms nearby rs -.090 -.087 -.169 -.103 .005 
  p .313 .332 .057 .250 .959 
F7 Poor location, not convenient  rs . . . . . 
  p . . . . . 
F7 Not enough plants & landscaping rs . . . . . 
  p . . . . . 
F7 Lack of interesting places to walk  rs .118 .074 -.151 -.085 .011 
  p .187 .411 .091 .340 .900 
F7 Presence of animals  rs -.136 .000 .095 .034 -.196(*) 
  p .128 1.000 .287 .707 .027 
F7 Not enough trees for shade rs .041 -.013 .040 .063 .003 
  p .648 .880 .651 .482 .975 
F7 Concerned about walking alone rs .059 .138 -.135 -.157 -.097 
  p .513 .122 .130 .077 .278 
N = 127 * Correlation significant at the .05 level (2-tailed) 

** Correlation significant at the .01 level (2-tailed) 
 
 
 
 
Types of Walking 
 
Key results (table 4.15) show that the types of walking people engaged in (walk to do errands, walk 

leisurely, walk fast or briskly and climb stairs or walk uphill) may provide additional information about  

how older adults perceive walking as a form of activity. The type of walking people reported they most 

often engaged in was walking to do errands (74%), and walking leisurely (58%) followed by walking 

fast or briskly (36%) and lastly climbing stairs or walking uphill (30%).  
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Table 4.15 Types of walking residents engage in ranked  
high to low. 

 

 

 

 

 

 

 
 
 
Table 4.16 Types of walking correlated with mobility, total physical activity and total walking. 

Types of Walking  
(K11-14) 

Statistic Site Mobility Total 
Activity 
Score 

K- Section 

Total 
Walking 
Score 

(K11-14) 
Walk to do errands rs -.093 .238(**) .431(**) .650(**) 
  p .300 .007 .000 .000 
Walk leisurely rs .113 .114 .370(**) .630(**) 
  p .205 .203 .000 .000 
Walk fast or briskly rs -.004 .365(**) .368(**) .518(**) 
  p .969 .000 .000 .000 
Climb stairs or walk uphill s -.417(**) .384(**) .308(**) .257(**) 
  p .000 .000 .000 .004 
N=127                                                                **  Correlation is significant at the 0.01 level (2-tailed). 

 
 
 
 

Key findings (Table 4.16) indicate that walk to do errands was moderately associated with total 

physical activity (rs=.431, p=<.01) as was walking leisurely (rs=.370, p=<.01), walking fast or briskly 

(rs=..368, p=<.01) and climbing stairs or walking uphill (rs=.308, p=<.01). These findings provide 

evidence that older adults tend to engage in walking to do errands as their primary reason for walking 

and that walking in general is significantly correlated with physical activity.  

 

Also, a moderate positive correlation exists between walking to do errands and mobility (rs=.310, 

p=<.01). The higher one’s mobility the more likely a person is to report that he/she walks to do 

errands.  

Types of Walking  Percent 

K11-14Types of Walking   
Walk to do errands 76.4 
Walk leisurely 58.3 
Walk fast or briskly 36.2 
Climb stairs or walk uphill 29.9 
N = 127  
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Moderate positive correlations were found between mobility and climb stairs or walk uphill (rs=.384, 

p=<.01) and walk fast or briskly (rs=.365, p=<.01). Therefore, residents with higher mobility tend to 

report that they spend more time climbing stairs or walking uphill and walking fast or briskly. 

 

Mobility was moderately correlated with walking fast or briskly (rs=.365, p=<.01), total physical activity 

(rs=.368, p=<.01) and had a low correlation with total walking (rs=.257, p=<.01). Therefore, people 

with higher mobility scores are more likely to engage in brisk or fast walking than those with lower 

scores. Conversely, people with lower mobility are less likely to engage in brisk walking or to climb 

stairs or walk uphill. 

 

Where People Walk 
 
Since walking has been identified as the activity older adults most often engage, in knowing where 

people prefer to walk might also be helpful for future community planning and design.  

 

When taken together walking paths and sidewalks next to streets were cited by residents as preferred 

walking locations 42 percent of the time (see table 4.17).  

 

An important finding is that 24 percent of residents said they preferred to walk along indoor corridors 

most of the time.  

 

Open green spaces were not popular places to walk possibly because these areas are perceived as 

less safe due to the difficulty of spotting uneven surfaces below the vegetation line. In qualitative 

interviews one individual reported that although she enjoyed looking at open green spaces, she did 

not walk on them because is was hard to see dips or holes below the grass that might cause her to 

stumble and fall.  

 

Two residents who reported having lower mobility and poor balance voiced a preference for walking 

close to home in a nearby parking lot because it was level and safe to walk on.  
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Table 4.17 Where residents walk ranked high to low. 
  
Walk Locations  
 

Percent 

F2 Locations  
Walking paths 31.5 
Indoor corridors 24.4 
Sidewalks next to street 10.2 
Streets 9.4 
Treadmill 7.9 
Stair wells 2.4 
Open green space  .8 
N=127  

 
 
 
 
People with lower mobility scores were more likely to use indoor corridors (rs=-.455, p=<.01) and to 

engage in lower levels of physical activity (rs=-.283, p=<.01) (see table 4.19). Indoor opportunities for 

walking are relevant for people with mobility limitations and people who may have lower confidence in 

their abilities and, therefore, may be more concerned about outdoor environmental hazards that could 

cause injuries from falling.  

 

At the site level key findings (table 4.18.) indicate that residents from the two sites have different 

walking patterns. Over twice as many site B residents reported using streets (13%) compared to site 

A (5%). While only three percent of site B residents say they usually use sidewalks next to streets 

nineteen percent of residents at site A tend to use them. Twice as many site B residents report using 

indoor corridors (32%) than site A residents (15%).  

 
Site surveys (see appendix C) reveal that there are very few sidewalks at site B, therefore, residents 

are more likely to report walking in the street.  
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Table 4.18 Walking patterns for site A and site B 
 
Site Indoor 

Corridors 
Sidewalks 
next to 
street 

Streets 

A 15% 19% 5% 

B 32% 3% 13% 

N=127 

 
 
 
 

Key findings (table 4.19) about where people walk indicate that site was negatively correlated with 

using sidewalks next to streets (rs=-.258, p=<.01). Therefore, site A residents were more likely to say 

they usually used sidewalks next to streets for walking than were site B residents. One possible 

explanation is that site B has very few areas with sidewalks next to streets compared to site A; 

therefore, site B residents were more likely to walk elsewhere. Using indoor corridors correlated 

positively with site (rs=.199, p=<.05), so, residents at site B were more likely to report that they usually 

walked indoors (rs=.199,p=<.05). One possible explanation is that the main building at the site B site 

has more long corridors (see appendix D) making indoor walking more preferable than outdoor 

walking particularly during inclement weather. Another explanation might be that there are more 

places to sit and rest along indoor corridors, more opportunities to meet and talk with other residents 

and more opportunities for people watching. Another possible explanation for why more residents at 

site B reported using indoor corridors is that they tended to be less mobile (see table 4.4) than 

residents at site A, therefore, site B residents tended to walk indoors more often. 
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Table 4.19 Walking locations identified as those places where people usually walk  
correlated with site, age, mobility, total physical activity score, total walking score.  
 

Walking Location 
 

Stat. Site 
 

 

Age Mobility 
Score 
(B1-4) 

Total 
Physical 
Activity 

Score - K 
Section 

Total 
Walking 
Score 

(K11-14)  

F2 Use Walking paths rs -.150 .094 .191(*) .164 .052 
  p .092 .292 .032 .065 .563 
F2 Usually use streets rs .139 -.093 .092 .080 .113 
  p .119 .297 .302 .373 .205 
F2C Use sidewalks next to street rs -.258(**) .017 .227(*) .111 .062 
  p .003 .846 .010 .214 .489 
F2 Use open green space rs .083 .033 .026 .041 -.109 
  p .354 .713 .771 .645 .224 
F2 Use indoor corridors rs .199(*) .172 -.455(**) -.283(**) -.168 
  p .025 .053 .000 .001 .059 
F2 Use stair wells rs -.063 -.031 .088 -.030 -.038 
  p .481 .734 .324 .740 .669 
F2 Use treadmill rs .038 -.095 .010 -.077 -.047 
  p .673 .289 .910 .390 .598 
F2 Use other walk location rs .073 -.170 .000 -.046 -.043 
  p .417 .056 .996 .604 .632 
N =127 * Correlation significant at the .05 level (2-tailed) 

** Correlation significant at the .01 level (2-tailed) 
 
 
 
 
The following outcome is based on residents’ responses when asked with whom they preferred to 

walk. 

 
Key findings (table 4.20) show that nearly two-thirds of the sample population reported that they 

preferred to walk by themselves (65%), approximately one-third (32%) said they preferred to walk 

with someone and less than one percent (0.8%) said they would prefer to walk with a supervised 

group.  

 
Qualitative interviews revealed that two people reported a preference for walking alone; because they 

preferred to walk at their own pace.  Another person reported that his wife, who had limited mobility 

and poor balance, preferred to walk within view so that he could be summoned for help it needed.  
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Table 4.20 Preferences for walking. 

With Whom do you prefer to walk? Frequency Percent 
Cumulative 

Percent 
 myself 82 64.6 64.6
  someone 41 32.3 96.9
  supervised group 1 0.8 97.6
  Prefer not to walk 3 2.4 100.0
  Total 127 100.0  

 
 
 
 

Physical Environmental Characteristics and the Outdoor Walking Environment 
 

A goal of this study was to identify elements or characteristics in CCRCs that support physical activity 

among residents. The literature review and interviews with key informants (CCRC residents and staff 

and health care professionals) identified specific environmental factors related to participation in 

physical activity. The following section identifies perceptions of these environmental characteristics 

for indoor and outdoor walking paths. Significant relationships found between specific characteristics 

and key outcome variables are presented. 

 

Main Research Question 2 asks: What specific elements or characteristics of the physical 

environment affect older adults’ preferences for indoor and outdoor walking environments? 

 

The following outcome is based on residents’ responses when asked to identify the three things they 

most liked about the outdoor places where they walk. 

 

Most liked characteristics of outdoor walking paths. 
 
Key results (table 4.21) reveal that the top three ranked most liked characteristics of outdoor walking 

paths were convenience (43.3%), choice of different routes (39.4%) and attractive plants and 

landscaping (36.2%), followed by path surface feels safe for walking (27.6%), trees for shade (26%), 

observing natural wildlife (22%)and quiet setting near pond (17.3%). 
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Table 4.21 Most liked characteristics of outdoor walking paths ranked  
high to low. 
  
Most Liked Characteristics of Outdoor Walking Paths 
 
 F5 Outdoor Characteristics Frequency Percent 
Convenient to get to  55 43.3 
Choice of different routes  50 39.4 
Attractive plants & landscaping 46 36.2 
Path surface feels comfortable for walking 35 27.6 
Trees for shade 33 26.0 
Observing natural wildlife 28 22.0 
Quiet setting near pond 22 17.3 
I feel safe from crime 18 14.2 
Places to sit and rest 17 13.4 
Meeting other people 13 10.2 
N=127   

 
 
 
 
Having a choice of different routes correlated with total physical activity (rs=.390, p=<.01) and total 

walking (rs=.375, p=<.01) (see table 4.22). Therefore, it is reasonable to assume that when residents 

have a choice of different walking routes they are more likely to engage in greater amounts physical 

activity and walking.  Results from this study are among the first to support the importance of having a 

choice of different walking routes as a correlate of physical activity and walking activity among older 

adults in CCRCs. 

  

Convenience was weakly correlated with physical activity (rs=.194, p=<.05). Therefore, one possible 

explanation is that when outdoor walking paths are conveniently located residents are more likely to 

use them and to engage in more walking activity. 

  

 
 



 89

 
Table  4.22 Most liked characteristics of outdoor walking paths correlated with site, age, 
mobility, total physical activity score, total walking score.  
 

Most Like Outdoor Characteristics Stat. Site 
 

Age Mobility 
Score  
(B1-4) 

Total 
Physical 
Activity 

Score - K 
Section 

Total 
Walking 
Score 

(K11-14) 

F5 I do not walk outside rs -.217(*) .038 -.060 .123 -.079 
  p .014 .670 .504 .170 .376 
F5 Quiet setting near pond rs -.408(**) .153 .168 .110 .188(*) 
  p .000 .085 .060 .219 .034 
F5 Attractive plants & landscaping rs -.185(*) .050 .220(*) -.022 -.054 
  p .037 .577 .013 .807 .546 
F5 Lots of trees for shade rs .048 .021 .024 -.022 .077 
  p .593 .812 .786 .808 .387 
F5 Convenient to get to  rs -.174 .186(*) .097 .194(*) .031 
  p .051 .036 .278 .029 .732 
F5 Choice of different routes  rs -.187(*) -.008 .394(**) .375(**) .390(**) 
  p .036 .927 .000 .000 .000 
F5 Path surface comfortable for walking rs -.026 .125 .085 .084 .033 
  p .770 .163 .342 .350 .714 
F5  I feel safe from crime rs -.074 .084 .100 -.080 -.050 
  p .407 .349 .262 .373 .576 
F5 Observing natural wildlife rs -.076 .041 .074 -.061 .014 
  p .397 .647 .411 .493 .880 
F5 Places to sit and rest rs .088 .137 -.144 -.028 .086 
  p .325 .124 .107 .751 .336 
F5  Meeting other people rs .002 -.088 .104 .061 .041 
  p .982 .326 .243 .498 .648 
 
N = 127 

* Correlation significant at the .05 level (2-tailed) 
** Correlation significant at the .01 level (2-tailed) 

 
 
 
 

At the site level key findings (table 4.22) indicate that site had a negative moderate association with 

quiet setting near pond (rs=-.408, p=<.01). Therefore, site B residents were more likely to select quiet 

setting near pond as a feature they most liked about the places where they walked.  

 

One logical explanation is that site A residents have access to a greater number of ponds  in their 

community  whereas site B residents only have access to a lake located on an adjacent college 

campus (see appendix C). The adjacent lake is not visible from site B nor are there any walking paths 

between site B and the lake. The lake is located approximately 0.7 of a mile from the main building. In 

order to reach the lake site B residents must walk in or along local public streets without sidewalks, 

making traffic a hazard. There are no benches or places to rest along the route and no place to sit  
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once they reach the lake. Further, there are no walking paths around the lake to facilitate walking 

activity and no public restroom located nearby. Therefore, it is unlikely that many residents would 

chose to make the 0.7 of a mile journey. 

 

The following outcome is based on residents’ responses when asked to identify the three things they 

disliked about the outdoor places where they walk. 

 

Key findings (table 423.) indicate that among the top three least liked outdoor characteristic were path 

surface not comfortable for walking (18.1%), concerned about injury from falling (15.7%) and poor 

lighting (12.6%) followed by not enough trees for shade (11%), lack of restrooms (11%), not enough 

places to sit and rest (10.2%) and concerned about animals (13.1%).   

 
 
 
 
Table 4.23 Least liked characteristics of outdoor walking paths  
ranked high to low. 
 
Least liked Characteristics of Outdoor Walking Paths 
 
 F6 Outdoor Characteristics Frequency Percent 
Nothing I do not like 50 39.4 
Path surface not comfortable for walking 23 18.1 
Concerned about injury from falling 20 15.7 
Poor lighting at night 16 12.6 
Not enough trees for shade 14 11.0 
Lack of nearby restrooms 14 11.0 
Not enough places to sit and rest 13 10.2 
Concerned about animals 4 13.1 
Location not convenient  4 3.1 
Not enough different routes I can take 3 2.4 
Not enough plants and landscaping 3 2.4 
Not enough enjoyable scenery 3 2.4 
Concerned about crime form other people 3 2.4 
N=127   

 
 
 
 
For least liked characteristics of outdoor walking paths key findings (table 4.24)  show a low positive 
association was found between total walking and concerns about crime from other people (rs=.219, 

p=<.05).  
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Table 4.24 Least liked outdoor characteristics correlated with site, age, mobility, total physical  
activity score, total walking score.  
 

Least Liked Outdoor Characteristics Stat. Site 
 
 

Age Mobility 
Score  
(B1-4) 

Total 
Physical 
Activity 

Score - K 
Section 

Total 
Walking 
Score 

(K11-14) 

F6 I do not walk outside rs -.167 -.054 -.166 .084 -.207(*) 
  p .061 .547 .062 .347 .019 
F6 Not enough enjoyable scenery rs .041 .030 .141 -.038 -.016 
  p .648 .740 .114 .670 .862 
F6 Not enough plants and landscaping rs .041 .122 .059 .006 .024 
  p .648 .172 .508 .943 .788 
F6 Not enough trees for shade rs -.075 -.008 .075 .000 .056 
  p .399 .927 .400 .997 .533 
F6 Location not convenient  rs .168 .105 -.023 -.001 .034 
  p .059 .241 .801 .989 .705 
F6 Not enough different routes I can take rs -.063 .133 .093 -.075 .006 
  p .481 .135 .297 .402 .949 
F6 Path surface not comfortable for walking rs .151 -.148 -.018 .082 .022 
  p .090 .096 .844 .358 .803 
F6 Concerned about crime form other people rs .145 -.035 .093 .170 .219(*) 
  p .104 .698 .297 .056 .013 
F6 Concerned about animals rs -.103 .078 .177(*) .093 -.036 
  p .248 .385 .046 .299 .689 
F6 Concerned about injury from falling rs .099 .046 -.199(*) -.073 .084 
  p .267 .607 .025 .414 .349 
F6 Not enough places to sit and rest rs .002 .112 -.118 .101 .112 
  p .982 .212 .186 .260 .211 
F6 Poor lighting at night rs .021 -.160 .129 .062 .095 
  p .818 .072 .148 .492 .289 
F6 Lack of nearby restrooms rs -.075 .018 -.194(*) .041 .167 
  p .399 .839 .029 .649 .060 
F6 Nothing I do not like rs -.057 .159 .358(**) .070 .097 
  p .523 .074 .000 .436 .279 
 
N = 127 

* Correlation significant at the .05 level (2-tailed) 
** Correlation significant at the .01 level (2-tailed) 

 
 
 
 
Qualitative results indicate that site B residents feel they do not have enough choices for walking 

routes. When asked if there was anything they would like to change about their community residents 

said they would like to have “more areas outside for walking” and “a path through the woods”. One 

resident reported that it would be preferable to have ‘more paths that connected with existing streets 

and paths that connected other areas within the community’. 
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Physical Environmental Characteristics and the Indoor Walking Environment 
 
The following outcome is based on residents’ responses when asked to identify the three things they 

most liked about the indoor places where they walk. 

 

Most-liked indoor characteristics 

 

Key findings (4.25) for most liked indoor characteristics with the highest ranked features included 

comfortable indoor climate (51.2%), easy to get from one place to another (35.4%) and flooring 

surface feels safe for walking (32.3%) followed by interesting destinations and meeting other people 

both with (22.8%), enough natural light through doors and window (14.2%) and places to sit and rest 

(13.4%). 

 
 
 
 
Table 4.25 Most liked characteristics of indoor walking paths ranked  
high to low. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Most Liked Characteristics of Indoor Walking Paths 
 F9 Indoor Characteristics Frequency Percent 
Comfortable indoor climate 65 51.2 
Easy to get from one place to another 45 35.4 
Flooring surface feels safe for walking 41 32.3 
Interesting destinations 29 22.8 
Meeting other people 29 22.8 
Natural light through doors and windows 18 14.2 
Places to sit and rest 17 13.4 
Staff members present 10 7.9 
Choice of different routes I can take 10 7.9 
Outdoor views of nature 7 5.5 
Indoor plants 5 3.9 
N=127   
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Key correlates (table 4.26) for most liked indoor characteristics show there was a positive correlation 

between total walking and choice of different routes I can take (rs=.223, p=<.01). Results from this 

study are among the first to support the importance of having a choice of different walking routes as a 

correlate of indoor as well as outdoor walking behavior among older adults in CCRCs. 

 
 
 
 
Table 4.26 Most liked characteristics of indoor walking paths correlated with site, age, 
mobility, total physical activity score, total walking score.  
 

Most Liked Indoor Characteristics 
 
 

Stat. Site Age Mobility 
Score 
(B1-4) 

Total 
Physical 
Activity 

Score - K 
Section 

Total 
Walking 
Score 

(K11-14) 

F9 Lots of natural light through doors & windows rs .152 -.036 .082 -.067 .029 
  p .088 .684 .359 .457 .743 
F9 Indoor plants rs -.136 .134 .040 -.028 .029 
  p .127 .133 .659 .753 .743 
F9 Easy to get from one place to another rs -.069 -.003 .076 -.063 -.111 
  p .440 .976 .395 .479 .214 
F9 Comfortable indoor climate rs -.057 .098 -.066 .008 .032 
  p .525 .273 .459 .929 .718 
F9 Choice of different routes I can take rs .038 .084 -.004 .080 .223(*) 
  p .673 .348 .964 .373 .012 
F9 Flooring surface feels safe for walking rs .002 .154 -.233(**) .069 .065 
  p .986 .084 .008 .443 .464 
F9 Places to sit and rest rs .088 -.038 -.206(*) -.042 -.054 
  p .325 .672 .020 .637 .548 
F9 Interesting destinations rs .055 .104 -.012 .125 .027 
  p .536 .243 .891 .163 .759 
F9 Outdoor views of nature rs -.121 .058 .163 .061 .063 
  p .176 .517 .068 .498 .483 
F9 Meeting other people rs .206(*) -.005 -.025 -.089 .036 
  p .020 .954 .779 .318 .684 
F9 Staff members present rs .038 .123 -.027 -.106 .026 
  p .673 .169 .761 .237 .771 
N = 127 **  Correlation is significant at the 0.01 level (2-tailed). 

*  Correlation is significant at the 0.05 level (2-tailed). 
 
 
 
 
At the site level, site was positively correlated with meeting other people (rs=.206, p=<.01), therefore 

site B residents are more likely to select meeting other people as a most-liked indoor characteristic 

than site A residents.  
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The following outcome is based on residents’ responses when asked to identify the three things they 

disliked about the indoor places where they walk. 

 

Key findings (table 4.27) indicate that the majority of residents (59.8%) reported that there was 

nothing they did not like about indoor characteristics of the places where they walk.  

 
 
 
 
Table 4.27 Least liked characteristics of indoor walking paths  
ranked from high to low. 
 

 
 

 

 

 

 

 

 

 

 
 
 
 
Key correlates (table 4.28) showed a weak negative correlation between interior doors are difficult to 

open and total physical activity (rs=-.185, p=<.05) and with mobility (rs=-.204, p=<.05).  

 

Mobility is also negatively associated with not enough places to sit and rest (rs=-.196, p=<.05). These 

findings emphasize the importance of providing doors that do not take undue effort to open by people 

with mobility limitations. Similarly, having enough places to sit and rest along long corridors is 

important to this segment of the population. 

Least Liked Characteristics of Indoor Walking Paths 
F10 Indoor Characteristics Frequency Percent 
Nothing I do not like 76 59.8 
Not enough variety of routes 9 7.1 
Not enough interesting destinations 6 4.7 
Not enough places to sit and rest 6 4.7 
Interior doors are difficult to open 5 3.9 
Not enough light through doors & windows 3 2.4 
Not enough indoor plants 3 2.4 
Not enough views of nature 3 2.4 
Poor lighting 1 .8 
Flooring surface does not feel safe 1 .8 
N=127   
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At the site level (table 4.28) site had a weak positive correlation with not enough variety of routes I 

can take (rs=.196, p=<.05), therefore, site B residents are more likely to report that there were not 

enough variety of indoor routes.  

 
 
 
 
Table 4.28 Least liked indoor characteristics correlated with site, age, mobility, total physical 
activity score, total walking score.  
 

Least Liked Indoor Characteristics 
 
 

Stat
. 

Site Age Mobility 
Score 
(B1-4) 

Tot
al  

Acti
vity  
Sco
re –  

K 
Sect
ion 

Total 
Walking 
Score 

(K11-14) 

F10 Not enough natural light through doors and 
windows 

rs -.063 -.065 .040 -
.049 

-.050 

  p .481 .471 .651 .586 .574 
F10 Not enough indoor plants rs -.063 .013 .093 -

.087 
-.038 

  p .481 .887 .297 .331 .669 
F10 Interior doors are difficult to open rs .107 .069 -.204(*) -

.185
(*) 

-.127 

  p .229 .443 .022 .038 .155 
F10 Not enough variety of routes rs .196(*) -.071 -.066 .062 .118 
  p .027 .428 .459 .486 .186 
F10 Flooring surface does not  feel safe for 
walking 

rs .083 .033 .108 -
.011 

-.012 

  p .354 .713 .227 .903 .892 
F10 Not enough places to sit and rest rs .133 .044 -.196(*) -

.141 
.029 

  p .136 .622 .028 .113 .742 
F10 Poor lighting rs -.096 .056 .108 .017 -.049 
  p .285 .531 .227 .849 .586 
F10 Not enough interesting destinations rs .059 -.120 -.077 .154 .115 
  p .513 .178 .392 .084 .196 
F10 Not enough views of nature rs .041 -.100 -.008 -

.014 
.097 

  p .648 .263 .929 .875 .277 
F10 Nothing I do not like rs -.055 .119 -.029 .117 .011 
  p .543 .183 .745 .192 .900 
N = 127 **  Correlation is significant at the 0.01 level (2-tailed). 

*  Correlation is significant at the 0.05 level (2-tailed). 
 
 
 



 96

 

Mobility, the Environment and Physical Activity  
 
Mobility is a key variable that is highly relevant to residents of CCRCs because functional mobility 

tends to decline with age. 

 

Main Research Question 3. What elements or characteristics of the physical environment facilitate or 

impede the physical activity of residents with mobility impairments? 

 

Key findings show that approximately 64 percent of the sample population reported having health 

problems and/or physical limitations that limited their physical activities. Additionally, 28 percent 

reported using a mobility aid, e.g. cane, walker, electric scooter, or wheelchair, to help them get 

around.  

 

Mobility and Barriers to Physical Activity  

 

Residents with lower mobility identified falls, chronic pain or illness and poor balance as major 

barriers to being physically active. 

 

Key findings (table 4.8) show that lower mobility was negatively correlated with concerned about 

injury from falling (rs=-.434, p=<.01), chronic pain or illness (rs=-.391, p=<.01) and with poor balance 

(rs=-.428, p=<.01). Therefore, residents with lower mobility were more likely to perceive injuries from 

falls and chronic pain or illness as formidable barriers to physical activity. 

 

Mobility and Preferred Walking Location 

 

Key correlates (table 4.29) indicate that mobility was negatively associated with using indoor corridors 

(rs=.-455, p=<.01). Therefore, residents with lower mobility scores tended to say they used indoor 

corridors more often than other places to walk. One logical explanation is that indoor corridors are 

perceived as safe, level surfaces for walking. Another possible explanation is that people with lower 

mobility may feel that help is readily available from staff or residents should they need it. 
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Table 4.29 Use of indoor corridors correlated with site, mobility, total PA and total walking. 

Walk Locations Statistic Site Mobility Total PA Total 

Walking 

Indoor Corridors rs 

p 

.199 

.05 

-.455 

.01 

-.283 

.01 

NS 

N=127                                                       **  Correlation is significant at the 0.01 level (2-tailed). 
NS= not significant                                    *  Correlation is significant at the 0.05 level (2-tailed). 

 
 
 
 
Most- Liked Outdoor Characteristics 

 

Residents with higher mobility scores tended to identify having a choice of different routes they could 

take as the most important characteristic of the outdoor walking environment.  

 

Mobility (table 4.22) was inversely correlated with choice of different routes I can take (rs=.394, 

p=<.01) and showed a weak correlation with attractive plants and landscaping (rs=.220, p=<.05). As 

mentioned previously, people with higher mobility are more likely to walk outdoors, more likely to 

appreciate attractive well landscaped areas and to place higher importance on having a greater 

variety of walking routes. Therefore, having a greater number of route choices with attractive 

landscaping may be more important to residents with higher mobility than it might be to residents with 

lower mobility who tend to spend more time walking indoors. 

 

The following outcome is based on residents’ responses when asked to identify the three things they 

least liked about the outdoor places where they walk. 

 

Least Liked Outdoor Characteristics 

 

Mobility had a low positive correlation with concerned about animals (rs=.177, p=<.05), and low 

negative correlations with concerned about injury from falling (rs=.199, p= <.0005) and lack of nearby 

restrooms (rs=-.194, p=<.05) (see table 4.24). One possible explanation is that people with lower 

functional mobility perceive the presence of animals as a greater threat because it is more difficult to  
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avoid a confrontation with them. Similarly people with lower mobility are more likely to be concerned 

about falling because they may have poorer balance. One explanation for the association with lack of 

nearby restrooms is that incontinence is often a problem for older adults, so if it takes a person more 

time to get from place to place a likely concern is having convenient access to a restroom along a 

walking route.  

 

The following outcome is based on residents’ responses when asked to identify the three things they 

most liked about the indoor places where they walk. 

 

Most Liked Indoor Characteristics 

 

Mobility had a weak negative association with flooring surface feels safe for walking (rs=-.233, 

p=<.01) and with places to sit and rest (rs=-.206, p=<.05) (see table 4.27). Therefore, people with 

lower mobility are more likely to rank safe flooring surface and places to sit and rest as important 

indoor features.   

 

 

The following outcome is based on residents’ responses when asked to identify the three things they 

least liked about the indoor places where they walk. 

 

Least Liked Indoor Characteristics 

 
In terms of least liked indoor features results (table 4.28) indicate that mobility showed a weak 

correlation with interior doors are difficult to open (rs= -.204, p=<.01) and a low association with not 

enough places to sit and rest (rs=-.196, p=<.05). Therefore, residents with lower mobility were more 

likely to say that the things they least liked about indoor places where they walk were that doors were 

difficult to open and there were not enough places to sit and rest. A reasonable assumption is that 

people with lower mobility also have lower muscle strength and have more difficulty opening doors 

that require greater effort. Similarly, people with lower mobility require more places to sit and rest 

along walking routes.  
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Psycho-social Variables: Self-efficacy, Access and Safety and Physical Activity Participation 
 
Psycho-social variables, i.e. self-efficacy, perceived access and safety, may play an important role in 

whether or not people choose to use available physical activity settings and resources.  

 

Access, Safety and Self-efficacy 

 
Scores for access and safety showed no significant correlations with total physical activity, total 

walking or mobility (see table 4.30). Therefore, either these scales are not valid measures or there is 

a restriction of range in the sample.  

 

Key findings show (table 4.30) that self-efficacy was positively correlated with mobility (rs=.304, 

p=<.01), total physical activity (rs=.328, p=<.01) and total walking (rs=.219, p=<.05).  

Mobility positively correlated with total physical activity (rs=.388, p=<.01), and total walking (rs=.354, 

p=<.01). Total physical activity and total walking correlate with each other (rs=.624, p=<.01). 

 

Therefore, residents with higher mobility tend to have higher self-efficacy and are more likely to have 

greater confidence in their ability to be physically active. Residents with higher self-efficacy tend to 

engage in higher levels of physical activity and higher levels of walking.  

 

At the site level key findings indicate (see table 4.30) that: 

 

Site A was moderately correlated with access score (rs=-.241 p=<.01) indicating that perceptions of 

accessibility may be somewhat higher at site A. One possible explanation is that site A residents have 

easy access to well-maintained sidewalks and walking paths as well as many opportunities to be 

physically active, e.g. physical activity settings (pool, fitness room, golf practice etc.) and a variety of 

structured exercise classes.  

 

Mobility was correlated with site (rs=-.292, p=<.01). Therefore, residents at site A were more likely to 

be more mobile. 
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Table 4.30 Accessibility, safety and self-efficacy (measured by confidence score)  
correlated with site, mobility, total physical activity and total walking activity. 
 

Perceived Accessibility, Safety 
and Self-efficacy 

Stat. Site Mobility  
Score  
(B1-4) 

Total 
Physical 
Activity 

Score - K 
Section 

Total 
Walking 
Score  

(K11-14) 

Mobility Score (B1-4) rs -.292(**) 1.000 .388(**) .354(**) 
  p .001 . .000 .000 
Total Activity Score - K rs -.315(**) .388(**) 1.000 .624(**) 
  p .000 .000 . .000 
Total Walking Score - K rs -.029 .354(**) .624(**) 1.000 
  p .748 .000 .000 . 
Accessibility Score - H rs -.241(**) .024 .070 -.075 
  p .006 .786 .433 .402 
Safety Score - I rs -.167 .063 -.011 -.133 
  p .061 .485 .901 .135 
Confidence Score - J rs -.134 .304(**) .328(**) .219(*) 
  p .134 .001 .000 .013 
N = 127 **  Correlation is significant at the 0.01 level (2-tailed). 

*  Correlation is significant at the 0.05 level (2-tailed) 
 
 
 
 
Mean scores (table 4.31.) for site A for total PA, total walking and mobility confirm that site A 

residents engage in more total physical activity (9.9 hours per week) compared to site B residents 

(6.2 hours per week). 

 
Mean scores for mobility (table 4.31) indicate that residents at site A were more mobile with a mean 

mobility score of (6.25) compared to (4.88) for site B. 

 
 
 
 
Table 4.31. Mean scores for Mobility. 

Mean scores for Total 
Walking, Total PA & Mobility 

Site A 
N=59 

Site B 
N=68 

 N=127 Mean Std. Dev. Mean Std. Dev. 

Total walking 2.92 3.43 2.56 2.22 

Total physical activity 9.94 7.72 6.16 6.04 

Mobility 6.25* 2.33 4.88* 2.67 

*Mobility score range = 0 to 8 
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Access had a weak negative correlation with site (rs=-.241, p=<.01) indicating that perceptions of 
access to physical activity settings and opportunities may be somewhat higher at site A compared to 
site B. 
 

Responses to the item I feel living here offers me excellent opportunities to be physically active 

shows that 97 percent of site A residents answered in the affirmative compared to 88 percent of 

residents at site B (table 4.32). One explanation might be that site A residents perceive their 

community as somewhat more supportive of physical activity possibly, because there are more on-

site physical activities and resources available to them as compared to those available to residents at 

site B.  

 
 
 
 
Table 4.32 Perceptions of access to opportunities to be physically active.  

 
I feel living at here offers me excellent opportunities to be 
physically active. 
N=127 
Site Response Frequency Percent Cumulative 

Percent 
A strongly agree 46 78.0 78.0 
  somewhat agree 11 18.6 96.6 
  somewhat disagree 2 3.4 100.0 
  Total 59 100.0  
     
B strongly agree 29 42.6 42.6 
  somewhat agree 32 47.1 89.7 
  somewhat disagree 4 5.9 95.6 
  strongly disagree 3 4.4 100.0 
  Total 68 100.0  

 
 
 
 
Self-efficacy and Barriers to Physical Activity Participation 
 

Key results (table 4.33) indicate that poor balance shows a negative moderate correlation with self-

efficacy (rs=-.309, p=<.01), a negative moderate correlation with total physical activity (rs=-.310, 

p=<.01) and a weak negative correlation with total walking (rs=-.224, p=<.05). Therefore, people who 

identify poor balance as a barrier to physical activity tend to engage in lower levels of physical activity 

and walking. 
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Concerned about injury from falling shows a weak negative correlation with self-efficacy (rs=-.294, 

p=<.01) and a moderate negative correlation with total physical activity (rs=-.303, p=<.01). A 

reasonable assumption is that residents who are concerned about injury from falls tend to engage in 

lower levels of physical activity. 

 
 
 
 
Table 4.33 Barriers to physical activity correlated with self-efficacy  
(measured by confidence score), total walking score and total activity score.  
  

Barriers to Physical Activity Stat. Confidence 
Score -  

J Section  

Total 
Physical 
Activity 
Score - 

K Section 

Total 
Walking 
Score - 

(K 11-14) 

Confidence score – Section J rs 1.000 .328(**) .219(*) 
  p . .000 .013 
Total Walking Score – K Section rs .219(*) .624(**) 1.000 
  p .013 .000 . 
Total Activity Score – K Section rs .328(**) 1.000 .624(**) 
  p .000 . .000 
Poor health rs -.283(**) -.155 -.193(*) 
  p .001 .081 .030 
Not enough time rs .034 .158 .090 
  p .701 .077 .312 
Concerned about injury from falling rs -.294(**) -.303(**) -.160 
  p .001 .001 .072 
Chronic pain or illness rs -.201(*) -.138 -.062 
  p .024 .121 .486 
Poor balance rs -.309(**) -.310(**) -.224(*) 
  p .000 .000 .011 
Weather is bad  rs -.160 .156 .099 
  p .073 .080 .267 
Not enough energy rs -.204(*) .021 -.040 
  p .021 .811 .654 
I do not like to exercise rs -.078 -.188(*) -.044 
   .386 .034 .625 
 N=127 *Correlation is significant at the 0.05 level (2-tailed). 

**  Correlation is significant at the 0.01 level (2-tailed) 
 
 
 
 
Reasons for not using walking paths 

 

Key reasons for not using walking paths indicate (table 4.34) that: concerns about slipping, tripping, 

or falling had a negative moderate correlation with self-efficacy (rs=-.407, p=<.01). Therefore 

residents who report concerns about slipping, tripping or falling tend to have lower self-efficacy. 
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Health or physical limitations had a low negative correlation with self-efficacy and with total walking 

activity (rs=-.331, p=<.01). Therefore, residents who report having health or physical limitations also 

have lower self-efficacy and engage in lower levels of walking.  

 
 
 
 
Table 4.34. Reasons for not using outdoor walking paths correlated with self-efficacy 
(measured by confidence score), total activity and total walking. 
 

F7 Reasons for Not Using Walking 
Paths 

Stat. Confidence 
Score- J 
Section  

Total 
Physical 
Activity 

Score – K 
Section 

Total 
Walking 

Score – K 
(11-14) 

Health or physical limitations  rs -.296(**) -.111 -.331(**) 
  p .001 .212 .000 
Path surface not comfortable for walking rs -.149 .149 .088 
  p .095 .095 .325 
Concerned about tripping, slipping or falling rs -.407(**) -.043 -.053 
  p .000 .630 .555 
No handrails along walking path rs .013 -.105 .032 
  p .881 .242 .723 
Not enough places to sit and rest rs -.255(**) -.037 -.007 
  p .004 .678 .937 
Weather conditions (too hot, too cold) rs -.036 .030 -.041 
  p .691 .739 .644 
Lack of restrooms nearby rs -.158 -.103 .005 
  p .077 .250 .959 
Poor location, not convenient from my home rs . . . 
  p . . . 
Not enough plants and landscaping rs . . . 
  p . . . 
Lack of interesting places to walk  rs -.134 -.085 .011 
  p .132 .340 .900 
Presence of animals  rs -.166 .034 -.196(*) 
  p .062 .707 .027 
Not enough trees for shade rs .074 .063 .003 
  p .409 .482 .975 
Concerned about walking alone rs -.078 -.157 -.097 
  p .382 .077 .278 
Confidence score – Section J rs 1.000 .328(**) .219(*) 
  p . .000 .013 
Total Activity Score – K Section rs .328(**) 1.000 .624(**) 
  p .000 . .000 
Total Walking Score – K Section rs .219(*) .624(**) 1.000 
  p .013 .000 . 
N=127                                                       **  Correlation is significant at the 0.01 level (2-tailed). 
                                                                   *  Correlation is significant at the 0.05 level (2-tailed). 
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Most-liked outdoor characteristics 

 

For most liked outdoor characteristics results indicate (table 4.35) that:  

 

Self-efficacy and choice of different routes was weakly correlated (rs=.275, p=<.01). Therefore, 

residents with higher self-efficacy tend to rate choice of different routes as an important outdoor 

characteristic. 

 

Although the correlation between self-efficacy and choice of different routes was low, this finding 

lends further evidence that self-efficacy may have a significant bearing upon how a person perceives 

his/her capabilities to engage in walking for physical activity. 

 

Choice of different routes showed a moderate correlation with total walking (rs=.390, p=<.01) and with 

total physical activity (rs=.375, p=<.01). Therefore, it is reasonable to assume that having a variety of 

routes from which to choose may influence both total walking and total physical activity levels. 

 

Quiet setting near pond was weakly correlated with self-efficacy (rs=.176, p=<.01).  

Therefore, people with higher self-efficacy are more likely to identify quiet setting near a pond as an 

important outdoor feature. One possible explanation might be that people with higher self-efficacy 

tend to walk outdoors more often and are also more likely to have the confidence to walk to places 

where ponds are located. 
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Table 4.35 Most-liked outdoor characteristics correlated with self-efficacy  
(measured by confidence score), total walking score and total activity score.  
   

F5 Most Liked Outdoor Characteristics 
 
 

Stat. Physical 
Activity 

Confidence 
Score - 

Section J 

Total 
Walking 
Score – ( 
K 11-14) 

Total 
Activity 

Score - K 
Section 

Physical Activity Confidence Score - Section J rs 1.000 .219(*) .328(**) 
  p . .013 .000 
Total Walking Score - K Section rs .219(*) 1.000 .624(**) 
  p .013 . .000 
Total Activity Score - K Section rs .328(**) .624(**) 1.000 
  p .000 .000 . 
F5 Quiet setting near pond rs .176(*) .188(*) .110 
  p .047 .034 .219 
F5 Lots of attractive plants and landscaping rs .119 -.054 -.022 
  p .185 .546 .807 
F5 Lots of trees for shade rs -.069 .077 -.022 
  p .442 .387 .808 
F5 Convenient to get to from my home rs -.069 .031 .194(*) 
  p .444 .732 .029 
F5 Choice of different routes I can take rs .275(**) .390(**) .375(**) 
  p .002 .000 .000 
F5 Path surface feels comfortable for walking rs -.040 .033 .084 
  p .657 .714 .350 
F5 I feel safe from crime rs -.054 -.050 -.080 
  p .550 .576 .373 
F5 Observing natural wildlife rs .034 .014 -.061 
  p .708 .880 .493 
F5 Places to sit and rest rs -.120 .086 -.028 
  p .178 .336 .751 
F5 Meeting other people rs .117 .041 .061 
  p .189 .648 .498 
N=127 *  Correlation is significant at the 0.05 level (2-tailed). 

**  Correlation is significant at the 0.01 level (2-tailed). 
 
 
 
 

Least-liked outdoor characteristics 

 

For least liked outdoor characteristics results (table 4.36) show that self-efficacy had a moderate 

negative  association with concerns about injury from falling (rs=-.317, p=<.01), a weak negative 

correlation with not enough places to sit and rest (rs=-.222, p=<.05), and a weak correlation with 

concerns about animals (rs=-.222, p=<.05).  
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Therefore, the lower one’s self-efficacy for physical activity the more concerned one is likely to be 

about sustaining injuries from falling and about the presence of animals.  

 

Self-efficacy showed a low positive correlation with there is nothing I do not like (rs=.247, p=<.01). 

Therefore, people with higher self-efficacy are more likely to say there is nothing they do not like 

about outdoor characteristics.  

 

A possible explanation for this finding is that people with greater confidence in their abilities also are 

less likely to be concerned about physical barriers to walking activity or to perceive the environment 

as hazardous. For example, the presence of animals may pose a greater threat to those people who 

feel they are agile enough to either avoid or protect themselves from animals.  

 

As shown in table (4.33) where residents identified barriers to physical activity, we find that people 

who identified concerns about injury from falling as a characteristic they disliked were also more likely 

to have lower self-efficacy. These two findings confirm that fear of injury from falling is perceived as 

both a barrier to physical activity and as an unfavorable physical environmental characteristic that 

may impede walking activity by people with lower self-efficacy.  
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Table 4.36 Least liked outdoor characteristics correlated with self-efficacy  
(measured by confidence score), total walking score and total activity score.  
  

F6 Least Liked Outdoor Characteristics 
 

Stat. Physical 
Activity 

Confidence 
Score – J 
Section 

Total 
Walking 
Score –  

(K 11-14) 

Total 
Activity 
Score –  

K Section 

F6 Not enough enjoyable scenery rs -.017 -.016 -.038 
  p .849 .862 .670 
F6 Not enough plants and landscaping rs .036 .024 .006 
  p .692 .788 .943 
F6 Not enough trees for shade rs -.105 .056 .000 
  p .240 .533 .997 
F6 Location not convenient from my home rs -.088 .034 -.001 
  p .323 .705 .989 
F6 Not enough different routes I can take rs -.126 .006 -.075 
  p .159 .949 .402 
F6 Path surface not comfortable for walking rs -.168 .022 .082 
  p .059 .803 .358 
F6 Concerned about crime form other people rs -.108 .219(*) .170 
  p .227 .013 .056 
F6 Concerned about animals rs -.177(*) -.036 .093 
  p .047 .689 .299 
F6 Concerned about injury from falling rs -.317(**) .084 -.073 
  p .000 .349 .414 
F6 Not enough places to sit and rest rs -.222(*) .112 .101 
  p .012 .211 .260 
F6 Poor lighting at night rs .007 .095 .062 
  p .942 .289 .492 
F6 Lack of nearby restrooms rs -.075 .167 .041 
  p .399 .060 .649 
F6 There is nothing I do not like rs .247(**) .097 .070 
  p .005 .279 .436 
N=127 *  Correlation is significant at the 0.05 level (2-tailed). 

**  Correlation is significant at the 0.01 level (2-tailed). 
 
 
 
 
Least-liked indoor characteristics 
 

Key results indicate (table 4.37) that there is a low negative correlation between self-efficacy and 

interior doors are difficult to open (rs=-.209, p=<.05) indicating that people who have lower self-

efficacy are more likely to report interior doors as being difficult to open..   
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Table 4.37 Least liked indoor characteristics correlated with self-efficacy  
(measured by confidence score), total walking score and total activity score.  
  

F10 Least Liked Indoor Characteristics 
 

Stat. Physical 
Activity 

Confidenc
e Score – 
J Section 

Total 
Walking 
Score –  

K (11-14) 

Total 
Activity 

Score - K 
Section 

F10 Not enough natural light through doors & windows rs -.033 -.050 -.049 
  p .715 .574 .586 
F10 Not enough indoor plants rs .058 -.038 -.087 
  p .515 .669 .331 
F10 Interior doors are difficult to open rs -.209(*) -.127 -.185(*) 
  p .019 .155 .038 
F10 Not enough variety of routes rs -.071 .118 .062 
  p .427 .186 .486 
F10 Flooring surface does not feel safe for walking rs -.117 -.012 -.011 
  p .190 .892 .903 
F10 Not enough places to sit and rest rs -.096 .029 -.141 
  p .282 .742 .113 
F10 Poor lighting rs .085 -.049 .017 
  p .340 .586 .849 
F10 Not enough interesting destinations rs .008 .115 .154 
  p .932 .196 .084 
F10 Not enough views of nature rs -.082 .097 -.014 
  p .357 .277 .875 
F10 Nothing I do not like rs .184(*) .011 .117 
  p .038 .900 .192 
N=127 *  Correlation is significant at the 0.05 level (2-tailed). 

**  Correlation is significant at the 0.01 level (2-tailed). 
 
 
 
 
Access  
 
Although the access scale did not prove to be a reliable predictor of physical activity behavior, 

individual scale items correlated with self-efficacy.  

 

Notable findings (table 4.38) include moderate associations between self-efficacy and there are lots 

of different routes I can take (rs=-.300, p=<.01), and I feel living here offers me excellent opportunities 

to be physically active (rs=-.332, p=<.01).  

 

Less notable, but worthy of mention (table 4.38), were weak negative correlations between self-

efficacy and exercise equipment meets my personal needs (rs=-.294, p=<.01), walking paths are easy 

to get to (rs=-.285, p=<.01), there are many pleasant places to walk in my community (rs=-.286, 

p=<.01) and there are enough places to sit and rest (rs=-.267, p=<.01),  
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Therefore, residents with higher self-efficacy tended to give a more favorable rating to available 

exercise equipment, ease of access to walking paths, places to rest and access to a variety of 

walking routes.  

 

Those with higher self-efficacy also tended to perceive their community as having many pleasant 

places to walk and excellent opportunities to be physically active. 

 
 
 
Table 4.38 Access items correlated with self-efficacy (measured by confidence score), total 
walking score and total activity score.   
 

Access Items -  H 
 

Stat. Physical 
Activity 

Confidence 
Score – J 
Section 

Total 
Walking 
Score –  

(K 11-14) 

Total 
Activity 

Score - K 
Section 

 
The exercise equipment in the exercise room meets my 
personal fitness needs. 

rs -.294(**) .039 -.084 

  p .001 .664 .349 

Walking paths are easy to get to from my home. rs -.285(**) .071 -.011 

  p .001 .427 .901 

There are many pleasant places to walk in my community. rs -.286(**) .012 -.154 

  p .001 .895 .083 

There are enough places to sit and rest along walking 
paths. 

rs -.267(**) .079 .023 

  p .002 .374 .794 

There is plenty of shade from trees along walking paths. rs -.129 .081 .092 

  p .149 .364 .301 

There are lots of choices for different routes I can take. rs -.300(**) -.117 -.226(*) 

  p .001 .191 .010 

I feel living at here offers me excellent opportunities to be 
physically active. 

rs -.332(**) .087 -.100 

  p .000 .333 .265 

N=127 *  Correlation is significant at the 0.05 level (2-tailed). 
**  Correlation is significant at the 0.01 level (2-tailed). 
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Safety  
 
The safety scale was not a valid measure as a predictor of physical activity. However, as with access 

individual safety items were found to be associated with self-efficacy.  

 

Results (table 4.39) showed inverse correlations between self-efficacy and the following safety items 

curbs are easy to travel over (rs=-.451, p=<.01) and walking paths are easy to use (rs=-.404, p=<.01). 

Therefore, people with higher self-efficacy tended to say that curbs and walking paths were easy to 

use. Conversely, those with lower self-efficacy tended to say these features are less easy to use. 

 

Less impressive but yet significant were negative correlations between self-efficacy and feeling safe 

from crime (rs=-.285, p=<.01), walking paths are well-maintained (rs=-.296, p=<.01), ramps are easy 

to travel over (rs=-.290, p=<.01) and entrance doors to community buildings do not take undue effort 

to open (rs=-.250, p=<.01).  

 

Therefore, people with higher self-efficacy tend to say they feel safe from crime, that walking paths 

are well-maintained, ramps are easy to travel over and entrance doors are not to difficult to open. 

Conversely, people with lower self-efficacy tend to feel less safe and to say walking paths are not well 

maintained, ramps are less easy to travel over and entrance doors are more difficult to open. 
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Table 4.39 Safety items correlated with self-efficacy (measured by confidence score), total 
walking score and total activity score.   
 

Safety Items - I 
 
 

Stat. Physical 
Activity 

Confidenc
e Score – 
J Section 

Total 
Walking 
Score –  

(K 11-14) 

Total 
Activity 
Score –  

K Section 

I feel safe from crime while walking in my community. rs -.285(**) .150 -.049 
  p .001 .093 .588 
Walking paths in my community are very well maintained. rs -.296(**) .213(*) .125 
  p .001 .016 .163 
Walking paths are easy to use. rs -.404(**) .032 .084 
  p .000 .721 .346 
Curbs are easy to travel over. rs -.451(**) .036 -.028 
  p .000 .689 .759 
Ramps are easy to travel over. rs -.290(**) .027 -.022 
  p .001 .766 .806 
Entrance doors to community buildings do not take undue 
effort to open. 

rs -.250(**) .017 -.026 

  p .005 .853 .773 
If there were more covered walking paths, chances are I would 
walk more. 

rs .069 -.038 .034 

  p .441 .675 .702 
N=127                                                                                           *  Correlation is significant at the 0.05 level (2-tailed). 
                                                                                                    **  Correlation is significant at the 0.01 level (2-tailed). 

 
 
 
 
The following outcome is based on residents’ responses when asked whether or not they used the 

exercise room. 

 

Results (table 4.40) confirm that residents at site A are more likely to use the exercise room (53 

percent) compared to residents at site B (19 percent).One possible explanation is that site A residents 

have access to an exercise room that has more equipment than do residents at site B. The site 

survey (see Appendix C.) confirms that site A has a total of 15 machines compared to only 6 

machines at site B. 

  

Individual responses by site B residents about the exercise room in the comments section of the 

questionnaire and in qualitative interviews included, “ a little crowded”, equipment too close together”, 

great therapists but small (room size), “crowded, poorly equipped”, “not much equipment”, “need 

more space”, ”too small for the number of people who use it”, “not enough equipment”, “not the right 

kind of equipment”.  
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At site B in addition to being available to residents for regular fitness the exercise room is also used 

for physical therapy patients, thereby limiting access to non-therapy residents. One resident 

commented that, “every time we go we can’t get in so we’ve just given up”. In qualitative interviews 

two residents commented that they did not use the exercise room because people undergoing 

physical therapy needed to use the room more than they did. In the comments section of the 

questionnaire one resident wrote, “others need it more” (people undergoing rehabilitation),  

 
 
 
Table 4.40 Exercise room use by site location. 
 
G3 Do you use the exercise room? 

 
Site    Frequency Percent 
A  no 28 47.5 
    yes 31 52.5 
    Total 59 100 
     

B  no 55 80.9 
    yes 13 19.1 
    Total 68 100 
N = 127 

 
 
 
Safety and use of the exercise room   
 
A significant finding (table 4.41) is that the safety item, I feel I can use exercise equipment safely 

without injury to myself, is highly correlated with I feel I know how to use equipment (rs=.645). 

Therefore, people tend to say that they need to know how to use equipment in order to feel they can 

use it safely without incurring injuries. 

 

Use of the exercise room is inversely correlated with safety items how would you rate the condition of 

the exercise room (rs=-.386), the equipment in the exercise room meets my personal fitness needs 

(rs=-.366), I feel I can safely use exercise equipment without injury to myself (rs=-327), and I feel I 

know how to correctly use equipment in the exercise room (rs=-.418).  

 

Therefore, people are more likely to use the exercise room and give the condition of the exercise 

room a higher rating when they feel they know how to use the equipment and feel they can use the 

equipment without injuring themselves. 
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At the site level, site shows moderate negative correlations with, do you use the exercise room? 

 (rs=-.350), how would you rate the condition of the exercise room? (rs=-382) and the equipment in the 

exercise room meets my personal fitness needs (rs=-.315). These results indicate that site A residents 

are more likely to use the exercise room, rate it higher and agree that the equipment meets their 

personal exercise needs than residents at site B.  

 
 
 
 
Table 4.41 Use of exercise room correlated with rating of exercise room, the exercise room 
meets my needs, I feel I can use the exercise room safely, and feel I know how to use the 
equipment in the exercise room. 
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rs 1.000 -.350(**) .382(**) .315(**) .123 .066 Site 
  p . .000 .000 .000 .167 .458 

G3 Do you use the exercise 
room? 

rs -.350(**) 1.000 -.386(**) -.366(**) -.327(**) -.418(**) 

  p .000 . .000 .000 .000 .000 

G4 How would you rate the 
condition of the exercise room? 

rs .382(**) -.386(**) 1.000 .678(**) .307(**) .182 

  p .000 .000 . .000 .004 .093 
H1 The exercise equipment 
meets my personal fitness 
needs. 

rs .315(**) -.366(**) .678(**) 1.000 .319(**) .260(**) 

  p .000 .000 .000 . .000 .003 

J5 I Feel I can safely use 
exercise equipment without 
injury to myself. 

rs .123 -.327(**) .307(**) .319(**) 1.000 .645(**) 

  p .167 .000 .004 .000 . .000 

J6 I feel I know how to correctly 
use equipment in the exercise 
room. 

rs .066 -.418(**) .182 .260(**) .645(**) 1.000 

  p .458 .000 .093 .003 .000 . 
 
N = 127 

**  Correlation is significant at the 0.01 level (2-tailed). 
*  Correlation is significant at the 0.05 level (2-tailed) 
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Access to Settings for Physical Activity 

 
Key findings (table 4.12) indicate that access to settings and opportunities for physical activity may be 

associated with the type of activities people engage in. For example residents at site A are more likely 

to engage in climbing stairs or walking uphill (rs=-.417, p=<.01), water exercises (rs=-.280, p=<.01), 

swimming gently (rs=-.214, p=<.05), yoga or Tai Chi (rs=-.347, p=<.01), and playing shuffle board 

(rs=.259, p=<.01).  

 

One possible explanation for greater participation in water exercises, swimming and yoga or Tai Chi 

is that site A residents have on-site access to a swimming pool, Tai Chi classes, and a shuffle board 

court while site B residents do not. Site A residents were also more likely to say they play golf riding a 

cart (rs=-.362, p=<.01). One possible explanation is that the administration at site A offers residents 

reduced fees at one or more local golf clubs, a benefit not available to residents at site B.  
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DISCUSSION 
 

Physical activity participation is a complex behavior influenced by many different factors. 

This study is one of a few that examines features of the physical environment and psycho-social 

factors, e.g. access, safety and self-efficacy for their association with physical activity behavior. The 

central purpose of this study is to understand how specific physical environmental features and 

characteristics in specific settings influence the physical activity behavior, particularly walking, of 

independent older adults living in CCRCs.  

 

 Successful exercise participation has been shown to enhance self-efficacy (McAuley and Rudloph, 

1995; McAuley and Courneyh, 1992). Given the prevalence of chronic disease and functional 

limitations in older adults, self-efficacy was particularly relevant to the study of the environment and 

its relationship to PA. McAuley & Blissmer (2000) state that self-efficacy may be the most frequently 

cited individual correlate of physical activity participation across populations.   

 

A key aim of the study was to understand more about how specific physical features and 

environmental characteristics support or impede walking for physical activity and to understand the 

relationships that exist between these factors and participation in physical activity. A secondary aim of 

the study was to better understand how physical environmental characteristics related to mobility and 

to physical activity and to psycho-social variables shown to be associated with older adults’ physical 

activity participation.  

 

Older adults have greater vulnerability and sensitivity to specific environmental characteristics and 

conditions that affect health and, ultimately, their physical activity behavior.  For example, safety is an 

important factor that may influences older adults’ willingness to walk in certain areas. Older adults 

have safety concerns about incurring injuries resulting form crime. They also fear injury from 

accidents caused by environmental features, such as slipping or falling on uneven or cracked 

pavement or on wet or icy surfaces. Other environmental conditions that concern older adults are 

related to weather. For example, hyperthermia, a hot weather hazard, can raise body temperatures 

resulting in loss of consciousness or stroke, and hypothermia, a cold weather hazard, can cause a 

chill resulting in low body temperature. How a person perceives a specific environmental 

characteristic can either restrict or enhance an older person’s physical activity. 
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This study identifies specific characteristics of the designed environment that impact the walking 

behavior of older people living in CCRCs. Specifically, the study focused on perceptions of 

environmental characteristics and features that support walking as a preferred form of physical 

activity. Access and accessibility to physical activity settings and resources consistently relate to 

physical activity participation (Sallis et al., 1997; Booth et al., 2000; Brownson et al., 2000; Stahl et 

al., 2001; Troped et al., 2001). Access to walking settings, e.g. walking paths and other types of 

physical activity settings are essential for physical activity participation.  

 
Overall Findings  
 
This paper suggests that the presence of specific features and characteristics of the walking and 

exercise environment relate to resident participation in walking and other kinds of physical activity. 

Specifically, this study found that certain environmental characteristics motivated residents to engage 

in walking behavior while others acted as barriers. Also, there is evidence to suggest that self-efficacy 

is intimately tied to physical activity participation through individual perceptions of accessibility and 

safety. Self-efficacy appears to be an important link between the perception of specific physical 

features and understanding how these perceptions can restrict use of available physical activity 

settings, e.g. walking paths and other physical activity settings such as exercise rooms. The study 

illustrates the complexity of physical activity behavior and the difficulty of segregating specific 

influences of the environment on physical activity behavior. 

 
Types of Physical Activities in which Residents Participated 
 
The study shows that residents participate in a variety of physical activities and that walking activity 

accounts for the highest proportion of physical activity among residents.  When measured by hours of 

duration, the activities residents engaged in most often were walking to do errands (99%), walking 

leisurely (91%) followed by stretching or flexibility exercises (66%), light gardening (59%), walking 

fast or briskly (55%), light work around house (48%), general conditioning (includes light calisthenics 

or chair exercises) (41%), riding a bicycle or stationary bike (39%), playing golf riding a cart (34%), 

light strength training (30%), climbing stairs or walking uphill (28%), using other aerobic machines 

(27%), heavy gardening (26%), Yoga or Tai Chi (20%) and jogging or running (20%). 
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Walking to do errands and walking for leisure purposes accounted for the highest proportion of 

activity among residents. Not surprisingly, stretching and flexibility were also highly rated, possibly, 

because residents reported that keeping joints mobile was a key reason for engaging in physical 

activity.  

 

Individual activities correlated with the outcome variables more than others. For example, walking to 

do errands was most highly associated with the outcome variable total walking and total physical 

activity. Other activities highly correlated with total physical activity were stretching or flexibility 

exercises, light gardening, light strength training, walking leisurely, walking briskly and general 

conditioning exercises.  

 

In previous research Wasner and Rimmer (1997) found the most common form of exercises were 

chair exercise (88.7%), followed by stretching (45.9%) and supervised walking (44%).  

It is possible that chair exercises were more common than either stretching or walking because 

Wasner and Rimmer included facilities that offered higher levels of care including nursing homes as 

well as licensed and unlicensed continuing-care retirement types of exercise programs. 

 

Kolt, Driver and Giles (2004) surveyed 815 community-dwelling older adults aged 55 to 93 with a 

mean age of 63.6 to identify physical activity participation motives of older Australians. They found 

the most common forms of exercise and sport activities in which participants were involved were 

walking, golf, lawn bowling, tennis and swimming. 

 

In contrast to the current study which focused on environmental features and characteristics available 

within CCRCs, a previous study by Zimring et al. (2005) found that CCRCs located within walking 

distance to a greater number of attractive features located in the local community tended to have  

more independent living residents participating in activities such as walking clubs, yoga, dance and 

Tai Chi. While this may be true it can be difficult for residents to travel to facilities located outside their 

retirement communities, especially where these facilities are not within walking distance or when 

transportation was not readily available.  
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Qualitative interviews revealed that residents prefer to use on-site facilities. In the case of site B, 

which is planning to build a fitness facility, management reported that residents prefer that the new 

facility be attached to the main building so that they would not have to go outside during inclement 

weather.  

 

These findings suggests that, while many factors may influence resident participation in physical 

activity, access to multiple opportunities and resources for physical activity may play a significant role.  

For example, Zimring et al. (2005) found significant associations between the number of indoor 

physical activity facilities available on-site and participation in different types of physical activities 

such as swimming and water aerobics. 

 

Mobility 
 
Mobility is a key variable that is highly relevant to residents of CCRCs because functional mobility 

tends to decline with age. A large proportion of the sample population (64%) reported having health 

problems and/or physical limitations that limited their physical activities. In addition, 28 percent 

reported using a mobility aid, e.g. cane, walker, electric scooter, or wheelchair to help them get 

around.  

 

Residents with lower mobility were more likely to perceive injuries from falls and chronic pain or 

illness as formidable barriers to physical activity. Residents with lower mobility scores tended to say 

they used indoor corridors more often than other places to walk. One logical explanation is that indoor 

corridors are perceived as safe, level surfaces for walking. Another possible explanation is that 

people with lower mobility may feel that help is readily available from staff or residents should they 

need it. 

 

Mobility was associated with choice of different routes and with attractive plants and landscaping. As 

mentioned previously, people with higher mobility are more likely to walk outdoors; therefore, they are 

more likely to appreciate attractive, well landscaped areas and to place higher importance on having 

a greater variety of walking routes. So, having a greater number of route choices with attractive 

landscaping may be more important to residents with higher mobility than it might be to residents with 

lower mobility who tend to spend more time walking indoors. 
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For indoor characteristics, residents with lower mobility identified safe flooring surfaces and places to 

sit and rest as important indoor features. They were also more concerned about doors being difficult 

to open. People with lower mobility tend to have lower muscle strength and subsequently have more 

difficulty opening doors that require greater effort. Similarly, people with lower mobility require more 

places to sit and rest along walking routes. Previous findings found that walking was associated with 

having places to sit along walking routes (Brawley et al., 2003). 

 

Access to Settings for Physical Activity 
 

Access to settings and opportunities for physical activity may be associated with the type of activities 

in which people engage. For example, site A residents reported participating in more hours of 

strength training (64%) as compared to 44 percent for site B residents, more hours of Tai Chi (44%) 

as compared to none for site B residents and more total hours of swimming (27%) compared to total 

swimming for site B residents (2%). Further, site B residents did not engage in shuffle board, croquet 

or tennis most likely because none of these activities were available on site. 

 

It is likely that site A residents participated in water exercises, swimming and yoga or Tai Chi  beasue 

site A residents have on-site access to a swimming pool, Tai Chi classes, and a shuffle board court 

while site B residents do not. Site A residents were also more likely to say they play golf riding a cart. 

A possible explanation is that site A administration offers residents reduced fees at one or more local 

golf clubs, a benefit not available to site B residents.  

 

Access had a weak negative association with site indicating that perceptions of access to physical 

activity settings and opportunities may be somewhat higher at site A compared to site B. 

A logical explanation is that site A residents have easy access to well-maintained sidewalks and 

walking paths as well as many opportunities to be physically active, e.g. physical activity settings 

(pool, fitness room, golf practice etc.) and a variety of structured exercise classes.  

 

Responses to the item I feel living here at offers me excellent opportunities to be physically active 

shows that 97 percent of site A residents answered in the affirmative compared to 88 percent of site B 

residents. It would appear that site A residents perceive their community as somewhat more 

supportive of physical activity, because they have greater access to more physical activity settings 

and resources.   
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Overall, residents at site A were more mobile and had higher levels of total physical activity but faired 

about the same on walking activity. It is reasonable to suggest that access to a greater variety of on-

site physical activity settings and resources may help account for higher levels of PA and, therefore, 

higher levels of mobility at site A; however, no significant difference was found between the sites for 

walking activity. Two possible explanations for this are: 1) both sites have adequate and roughly 

equal outdoor and indoor opportunities for walking and 2) residents at both sites engaged in low 

levels of walking (less than 3 hours per week) due to hot weather conditions (90+ degrees) during the 

time the study was being conducted. Age should not have been a factor since site A residents 

actually had a slightly higher mean age (83.7 years) compared to site B (81.7 years). Had age been a 

factor, one would have expected site A residents to engage in lower levels of PA compared to site B 

residents when in fact site A residents engaged in higher levels of PA.  

 
Physical Environmental Characteristics and Outdoor Walking  
 
A goal of this study was to identify elements or characteristics in CCRCs that support physical activity 

among residents. Perceptions of environmental characteristics for indoor and outdoor walking paths 

at the two study sites found significant relationships between specific characteristics and the  

outcome variables, total physical activity and total walking. 

 

Physical environmental variables were associated with walking for PA across both sites, i.e. access to 

a choice of different walking routes. The top ranked most liked characteristics of outdoor walking 

paths were convenience (43.3%), choice of difference routes (39.4%) and attractive plants and 

landscaping.  

 

Based on residents’ responses when asked to identify the three things they disliked about the outdoor 

places where they walk the top three characteristics mentioned were path surface not comfortable for 

walking, concerned about injury from falling and poor lighting. 

 
The highest ranked characteristics for walking indoors included comfortable indoor climate, easy to 

get from one place to another and flooring surface feels safe for walking.  
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The majority of residents (59.8%) reported that there was nothing they did not like about indoor 

characteristics of the places where they walk. It is important to note that findings from this study are 

the result of direct responses from residents rather than staff. The current study corroborates 

previous research findings from a study of 398 CCRCs conducted by Zimring et al. (2005) where staff 

reported that 59.8% of residents mentioned no obstacles to walking within buildings.  

 
Having a choice of different routes was an important outdoor characteristic associated with total 

physical activity and total walking. Results from this study are among the first to support the 

importance of having a choice of different walking routes as a correlate of walking behavior among 

older adults in CCRCs. To my knowledge, previous research regarding choice of routes is limited to 

results from a study by Craig et al. (2002) which found a positive association between choice of 

walking routes and walking to work.  

 

Qualitative results indicate that site B residents felt they did not have enough choices for different 

walking routes. When asked if there was anything they would like to change about their community 

residents said they would like to have “more areas outside for walking” and “a path through the 

woods”. One resident reported that it would be preferable to have, “more paths that connected with 

existing streets and paths that connected other areas within the community”. Previous research 

shows that choice of walking routes has been positively associated with walking to work (Craig et al., 

2002).  

 

These findings suggest that residents enjoy walking more when there are a variety of routes from 

which to choose with views of attractive plants and landscaping. Safe, flat, level path surfaces are 

also important features of the walking environment for this age group.  

 
Motivators 
   

Residents identified specific motivations for engaging in physical activity. The three top motivators 

were health, cited 74 percent of time, followed by to keep joints mobile (50.4%) and to get 

somewhere (49.6%). Health was positively correlated with physical activity and walking. This finding 

emphasizes the importance of health as a primary reason for engaging in physical activity.  
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Health maintenance is a primary concern among older adults and physical activity may be perceived 

as a way to keep joints and muscles flexible. Joint and muscle degeneration tend to increase as a 

person ages, so staying flexible and mobile was an important reason for engaging in physical activity.  

 

Another reason given for being active simply was to perform daily errands. It may be that older adults 

do not think of walking as a physical activity or exercise. Responses in qualitative interviews seem to 

support this notion. Two very elderly women reported that they didn’t “do much anymore (exercise)’ 

but that they often spent at least ten minutes at a time walking to either visit friends, do errands such 

as get mail, go to the library or go to the dining room. They were surprised to learn that a ten minute 

walk could actually benefit one’s health. 

 

Findings from this study tend to support previous findings that identify health and mobility as 

dominant reasons for physical activity participation. Kolt, Driver and Giles (2004) found the most 

highly reported motives for physical activity participation for the total sample (aged 55 to 93) were to 

keep healthy, liking the activity, to improve fitness and to maintain joint mobility. Additionally, the 

current study tends to confirm, at least in part, that older adults like to get out of the house to visit with 

other residents and friends. Kolt et al., (2004) found participants aged 75 and older tended to rate 

medical reasons more highly than did younger participants. They also found that the group age 75 

years and older placed more emphasis on reasons related to involvement, e.g. getting out of the 

house, having something to do and family and friends encouraging exercise. 

 

Barriers 
 

Weather was reported as the greatest barrier to PA. Older adults have been shown to be particularly 

sensitive to extremes in temperature and to have concerns about falling on wet or icy surfaces.  

 

Weather was cited as both the greatest barrier to walking for physical activity and as a the main 

reason for not using walking paths. Perhaps providing alternative indoor facilities, e.g. indoor tracks, 

would help to increase PA during unfavorable weather conditions. Findings from this study supports 

previous research that found weather and temperature extremes to be barriers to physical activity 

(Brawley, 2003).  
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Findings from this study confirm previous research that found bad weather or temperature extremes 

were associated with walking (Brawley et al., 2003; Clark, 1999; Henderson & Ainsworth, 2000). 

Humpel, Owen and Leslie (2000) examined 19 quantitative studies that assessed the relationship 

between physical activity and physical environmental characteristics. Results from their study 

indicated that weather and safety were less strongly associated with physical activity.  

 

In contrast to the current study, King et al.(2000) found that lack of a safe place to exercise and  poor 

weather were not related to being active.  

 

Concerns about safety emerged indirectly through resident concerns about injury from falling and 

poor balance. Among the most significant barriers to physical activity were concerns about injury from 

falling and poor balance. When taken together, poor balance and concerns about injury from falling 

were cited 37 percent of the time as things that interfered with or limited physical activity participation.  

 

This study confirms previous findings which found safety and presence or quality of sidewalks as 

barriers to walking (Brawley et al., 2003; Henderson & Ainsworth, 2000; Craig et al., 2002; Lee et al., 

2000; Booth et al. 2000; Pikora et al., 2002; Balfour & Kaplan, 2002; CDC, 1999; Clark, 1999; Sallis 

et al., 1997; Corti et al., 1996; Wright et al., 1996; Bauman et al., 1996). 

 

Further evidence of the relevance of fear of falling and physical activity participation is supported by 

associations between poor balance and total walking, total physical activity and self-efficacy. The 

lower a person’s self-efficacy the less time that person is likely to spend participating in physical 

activity. It seems reasonable to suggest that together poor balance and fear of falling, when present 

in the same individual, may create a formidable barrier to physical activity.  
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Residents who had concerns about injury from falling tended to engage in lower levels of physical 

activity and walking. Those that identified poor balance as a barrier to physical activity engaged in 

lower levels of physical activity. These findings are not surprising since fear of falling has been shown 

to be common concern among older adults. Fear of injury from falling was perceived as both a barrier 

to physical activity and as an environmental impediment to walking and to other types of physical 

activity. 

 

The association between concerns about injury from falling and physical activity corroborates 

previous research which found that sustaining injuries from falling tends to reduce or restrict physical 

activity participation among older adults (Resnick, 2001; Bruce & Prince, 2002)).  

 

While the current study did not directly include hills as a variable, qualitative interviews revealed that 

at least three residents reported that it was important to have access to flat, level surfaces for 

walking. One resident said that having a flat, level terrain was a determinant in choosing a CCRC in 

which to live. At the site level, residents at site A reported higher levels of climbing stairs and walking 

uphill. Similarly, King et al. (2000) found that the presence of hills in a neighborhood was significantly 

associated with physical activity.  

 

Although the current study found that convenience and physical activity were only weakly correlated 

(rs=.194) this result is consistent with previous research which suggests that convenience and access  

play an important role in physical activity participation. In a study of older women with a mean age of 

72.4 years King et al., (2003) found convenience was significantly, though not strongly, correlated 

with physical activity (number of steps measured by pedometer) (r = .25, p, .01), self-reported walking 

activity (r = .17, p =.04), and self-reported total activity (r = .16, p = .05). Several other studies found 

that convenience/access to facilities as an important predictor of physical activity (Handy & Clifton, 

2001; Hovel et al., 1989; Ball et al., 2001 and Troped et al., 2001).  

 

In previous research aspects of the environment found to be conducive to walking for exercise among 

older adults include access to facilities, e. g. parks, footpaths (Booth et al., 2000); aesthetics of 

neighborhood, and convenience of environment (Ball et al, 2001). One possible explanation is that 

older adults are less likely to walk outdoors at night enough to impact their physical activity levels.  



 125

 

The current study found no association between poor lighting at night and physical activity.  

This finding contrasts with previous research that found an association between absence of or poor 

street lighting and walking (Lee et al., 2000; King et al., 2000; Brownson et al., 2001, 

 

In a previous study involving 883 seniors, Balfour and Kaplan (2002) examined neighborhood 

problems, e.g. crime, lighting, traffic, noise, litter and transportation and the relation between 

incidence of overall and lower-extremity functional loss. Among the problems associated with the 

greatest increase in risk were inadequate lighting and heavy traffic. Although they did not directly 

measure PA, the authors suggest that these neighborhood problems may decrease PA because of 

diminished physical capacity.  

 

Types of Walking 
 

Walking contributes significantly to the overall physical activity of CCRC residents. Walking was 

highly correlated with total physical activity accounting for approximately 39% of the variance in total 

physical activity. This study confirms that walking is the activity most often engaged in by independent 

older adults living in CCRCs and that it is the physical activity most highly associated with overall 

levels of physical activity. Walking has been identified as the most preferred form of exercise among 

older adults aged 50 to 79 (AARP, 2000; Henderson and Ainsworth, 2000; Walsh et. al., 2001; 

Benjamin et al., 2005).  

 

All four walking variables (walk to do errands, walk leisurely, walk fast or briskly and climb stairs or 

walk uphill) were moderately correlated with total physical activity (measured by hours of duration).  

 

The type of walking people reported they most often engaged in was walking to do errands (74%), 

and walking leisurely (58%), followed by walking fast or briskly (36%) and lastly climbing stairs or 

walking uphill (30%). When taken together these findings provide evidence that older adults tend to 

engage in walking to do errands as their primary reason for walking. Residents were most likely to 

engage in walking to do errands and less likely to engage in climbing stairs or walking uphill, possibly 

due to increased disability.  
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In this study results from qualitative interviews identified additional reasons for engaging in walking 

activity. Residents mentioned that they walked to either deliver mail, food and/or to visit other 

residents in higher levels of care (nursing home, assisted living or memory care) or to care for a 

chronically ill spouse.  

 
Results here confirm evidence from previous research which shows that older adults tend to climb 

stairs and walk uphill less often as they age (Shumway-Cook et al., 2002) because of increased 

disability (Shumway-Cook et al., 2002) or reduced muscle strength (National Blueprint, 2001).  
 

The types of walking people engage in may provide additional information about how older adults 

perceive walking as a form of activity. Since care-giving was not specifically included in the measure 

for total walking it is not possible to determine how much residents walked in order to perform care-

giving tasks or whether or not this type of walking was accurately captured in the measure for total 

walking. Future research may need to include care-giving as a form of physical activity. 

 

Where People Walk 
 
Since walking has been identified as the activity in which older adults most often engage knowing 

where people prefer to walk will help to inform future community planning and design. An important 

finding is that 24 percent of residents said they preferred to walk along indoor corridors most of the 

time.  

 

People with lower mobility scores were more likely to use indoor corridors. Indoor opportunities for 

walking are relevant for people with mobility limitations and people who may have lower confidence in 

their abilities and, therefore, may be more concerned about outdoor environmental hazards that could 

cause injuries from falling.  

 

Open green spaces were not popular places to walk, possibly because these areas are perceived as 

less safe due to the difficulty of spotting uneven surfaces below the vegetation line. In qualitative 

interviews one individual reported that although she enjoyed looking at open green spaces, she did 

not walk on them because of difficulty seeing dips or holes below the grass that might cause her to 

stumble and fall. Two residents who reported having lower mobility and poor balance voiced a 

preference for walking close to home in a nearby parking lot because it was level and safe to walk on.  
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When taken together residents preferred to use walking paths and sidewalks next to streets 42 

percent of the time.  

 

Findings from the study showed that residents from the two sites have different walking patterns. 

Over twice as many site B residents reported using streets (13%) compared to site A (5%). While only 

three percent of site B residents say they usually use sidewalks next to streets nineteen percent of 

residents at site A tend to use them. Twice as many site B residents report using indoor corridors 

(32%) than site A residents (15%).  

 
Key findings about where people walk indicated that site A residents were more likely to say they 

usually used sidewalks next to streets for walking than were site B residents. Site B has very few 

areas with sidewalks next to streets compared to site A; therefore, site B residents were more likely to 

walk elsewhere. Site B residents were more likely to report that they usually walked indoors. A 

possible explanation is that the main building at site B has long corridors that provide residents with a 

variety of choices for different routes making indoor walking more preferable than outdoor walking, 

particularly during inclement weather. Another explanation might be that there are more places to sit 

and rest along indoor corridors, more opportunities to meet and talk with other residents and more 

opportunities for people watching.  

 

When asked with whom they preferred to walk nearly two-thirds of the residents reported that they 

preferred to walk by themselves (65%), approximately one-third (32%) said they preferred to walk 

with someone and less than one percent (0.8%) said they would prefer to walk with a supervised 

group.  

 
Qualitative interviews revealed that two people reported a preference for walking alone, because they 

preferred to walk at their own pace.  Another person reported that his wife, who had limited mobility 

and poor balance, preferred to walk within view so that he could be summoned for help it needed.  

 
Previous researchers have recommended offering supervised walking programs to residents in senior 

living communities. Wasner and Rimmer (1997) surveyed 159 senior living facilities in Illinois and 

reported that even though 85.7% of the facilities had sidewalks, only 23.8% promoted supervised 

walking. Further, although all the facilities had hallways and common areas few facilities promoted 

using these areas for walking. 
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Mihalko and Wickley (2003) conducted an exploratory descriptive study of 21 assisted living facilities 

in order to assess ways in which the social and physical environments could be modified to promote 

and support active living. They reported similar findings to those of Wasner and Rimmer (1997). 

However, Mihalko and Wickley (2003) reported that structured walking for exercise was promoted in 

less that 25% of the facilities.  

 

Although the idea of promoting supervised walking would appear to be a logical intervention strategy, 

findings from this study indicate that most residents (65%) prefer to walk alone; therefore, supervised 

walking may not be highly desired by the majority of CCRC residents, at least not by the sample 

included in this study. Conversely, supervised walking programs could benefit residents with lower 

mobility and/or poor balance and could potentially provide needed support to encourage greater 

physical activity participation by this group.  

 

Reasons for Not Using Walking Paths 
 

To date there has been little information about reasons for use or nonuse of available walking paths 

by older adults.  

 

Residents were asked to identify reasons why they did not use walking paths. The top reasons given 

for not using outdoor walking paths were weather conditions (23.6%), health or physical limitations 

(15.7%) and concerns about tripping slipping or falling (14.2%).  

 

Health or physical limitations showed moderate negative associations with total walking and with 

concerns about falling. This finding is consistent with previous research (Resnick, 1999, 2001; 

Brawley, 2001; Frank & Patla, 2003)  

 

Another reason for not using walking paths was the presence of animals, which had a significant but 

weak negative association with walking for PA. Previous research found the presence of unattended 

dogs was significantly associated with physical activity (Lee et al. 2000; King et al. 2000; Wilcox et al. 

2000). One possible explanation for the weak association in this study is that there tend to be fewer 

domestic pets, i.e. dogs present in a CCRC so the presence of animals is not as likely to be 

perceived as a threat. 
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Self-Efficacy, Access and Safety 

 

Psycho-social variables, e.g. self-efficacy, access and safety may play an important role as to 

whether or not people choose to use available physical activity settings and resources.  Although 

correlations between self-efficacy and physical activity outcomes were of moderate strength, findings 

from this study support findings from previous studies that demonstrate that older adults need to feel 

confident in their abilities to safely engage in physical activities, especially walking.  

 

Older adults with and without mobility or other physical impairments are concerned about injury from 

falls (Resnick, 2001). Further, regardless of their actual physical capabilities, older adults who 

experience lower confidence in their abilities are less likely to engage in physical activity. Prior 

research suggests engaging in daily physical activity positively influences changes in daily physical 

activity levels and is important in maintaining mobility in the elderly (Kubota et al., 2005).  

 

Self-efficacy correlated with mobility, total physical activity and with total walking. Further, self-efficacy 

was associated with perceptions of physical environmental features related to access and to safety.  

 

Neither the access scale nor the safety scale were reliable predictors of physical activity behavior. 

However, individual access and safety items correlated with self-efficacy. For example, self-efficacy 

was associated with the access items, exercise equipment meets my needs, enough places to sit and 

rest, lots of routes I can take, there are many pleasant places to walk in my community and with 

safety items, i.e. curbs are easy to travel over, walking paths are easy to use, walking paths are well-

maintained and my community offers excellent opportunities to be physically active. Although these 

associations were modest they provide stimulus for further research in which self-efficacy can be 

examined as a link between the affect of physical environmental characteristics and physical activity 

participation. 

 

Residents with higher self-efficacy tended to give a higher rating to available exercise equipment and 

ease of access to walking paths and places to rest as well as access to lots of different walking 

routes. Those with higher self-efficacy also tended to perceive their community as having many  
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pleasant places to walk and excellent opportunities to be physically active. It is reasonable to assume 

that self-efficacy may moderate physical activity behavior in that a person’s self-efficacy affects how 

physical environmental features and characteristics are perceived.  

 

While access to physical activity facilities and walking paths is an important factor in physical activity 

participation, maintenance and access alone is not sufficient. In order to encourage older adults to be  

more active it is necessary to foster perceptions that the walking environment is safe by providing flat, 

level surfaces that are well-maintained. Residents with higher self-efficacy tended to perceive curbs 

as easy to travel over, walking paths as easy to use, walking paths as being well-maintained, having 

enough places to sit and rest, and to perceive their community as offering excellent opportunities to 

be physically active.  

 

These findings are significant in that self-efficacy was associated with physical environmental 

features and characteristics related to both access and safety. Even though these environmental  

characteristics were not directly associated with physical activity and walking outcome measures, 

self-efficacy does directly correlate with total physical activity. Therefore, it is reasonable to assume 

that self-efficacy may be a significant moderator that links physical environmental variables with 

physical activity outcomes.  

 

It is notable that the measure for self-efficacy contains items that measure confidence in completing 

physical activity as well as items about confidence in using specific environmental features, e g. I can 

use outdoor walking paths without slipping, tripping of falling. To my knowledge the physical activity 

confidence scale is the only instrument currently available that includes environmental features in a 

scale to measure self-efficacy for physical activity. Other existing self-efficacy measures (Fisher et al., 

2004; McAuley, 1993; McAuley & Mihalko, 1998) limit response items to a combination of exercise 

confidence and maintenance (McAuley et al., 2000) and or social support for physical activity. 

 

Findings from this study tend to support previous research concerning the importance of both access 

and safety for physical activity participation. In a randomly selected sample of 449 Australian adults 

aged 60 or older Booth et al., (2000) found safe footpaths for walking and access to local facilities 

were associated with physical activity.  
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Previous research also suggests that when older adults regularly engage in physical activity they tend 

to increase levels of PA over time (Kubota et al., 2005). When people believe that they have access 

to safe environments and are confident they can participate in physical activity without injury they are 

more likely to become more active.  

 

Use of Exercise Room 
 
This study focused primarily on walking and how specific physical environmental features influence 

walking as a form of physical activity. Although walking paths are the main place for this type of 

physical activity exercise rooms also provide machines used for walking activity, e.g. step machines 

and treadmills. Questions about the use and condition of the exercise room provided insight into 

perceptions of access, safety and appropriateness of equipment for the target population. 

 
The following outcome is based on residents’ responses when asked whether or not they used the 

exercise room. 

 

Results confirm that site A residents are more likely to use the exercise room (53 percent) compared 

to site B residents (19 percent). One explanation is that site A residents have access to an exercise 

room that has more equipment compared to equipment available at site B. The site survey (see 

Appendix C) confirms that site A has a total of 15 machines compared to only 6 machines at site B. 

  

Findings here suggest that the residents at site A engaged in more physical activity than those at site 

B. Follow-up interviews provided qualitative information that might help to explain some of the 

variance in total physical activity participation between the two sites. It is possible that site B residents 

may not feel they have adequate access to their exercise facility and/or that the facility itself is 

inadequate.  

 

Safety and Use of the Exercise Room   

 

A significant finding is that the safety item, I feel I can use exercise equipment safely without injury to 

myself, was highly associated with I feel I know how to use equipment. People tend to say that they 

need to know how to use the equipment in order to feel they can use it safely. 



 132

 

Use of the exercise room was inversely associated with safety items the condition of the exercise 

room, the equipment in the exercise room meets my personal fitness needs, I feel I can safely use 

exercise equipment without injury to myself, and I feel I know how to correctly use equipment in the 

exercise room.  

 

Residents are more likely to use the exercise room and give the condition of the exercise room a 

higher rating when they feel they know how to use the equipment and feel they can use equipment 

without injuring themselves. Although we can infer no direct causal inference, it may be that residents 

would increase use of the exercise room equipment if they were confident in their ability to use 

equipment correctly and safely. 

 

Ease of access to the exercise room appears to be a factor in whether or not people use it. Individual 

responses by site B residents about the exercise room in the comments section of the questionnaire 

and in qualitative interviews included,“ a little crowded”, equipment too close together”, great 

therapists but small (room size), “crowded, poorly equipped”, “not much equipment”, “need more 

space”, ”too small for the number of people who use it”, “not enough equipment” and “not the right 

kind of equipment”.  

 

Adequate room size, spatial layout and age-appropriate equipment all contribute to ease of use, 

comfort and access to fitness facilities. 

  

The exercise room at site B, in addition to being available to residents for regular fitness, is also used 

for non-resident physical therapy patients, which can limit access to residents. One resident 

commented that, “every time we go we can’t get in so we’ve just given up”. In qualitative interviews 

two residents commented that they did not use the exercise room because people undergoing 

physical therapy needed to use the room more than they did. In the comments section of the 

questionnaire one resident wrote, “others need it more” (people undergoing rehabilitation),  

 

Some residents simply thought they were too old to use some or all of the equipment. 

Residents reported that they were reluctant to use the exercise equipment if they did not have proper 

instruction on how to use it. They also reported that they did not use machines if they were unsure 

about whether a specific piece of equipment was appropriate – was it “good” for them.  
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Regularly scheduled instruction and guidance from staff on correct use of equipment could help 

overcome concerns about potential injury from improper use. An individual medical evaluation by a 

person’s primary care physician is recommended prior to beginning any physical activity program or 

exercise. Education, training and guidance are essential to increasing self-efficacy expectations and 

encouraging increased levels of physical activity among older adults. 

 

Summary 
 

While many factors may influence resident participation in physical activity, access to multiple 

settings, opportunities and resources play a significant role. Perceptions of specific environmental 

features as well as access, safety and ease of use may affect self-efficacy expectations and whether 

or not an individual chooses to participate in a specific type of physical activity. 

 

This study confirms that walking is the primary form of physical activity among residents in CCRCs. It 

appears that most residents engage in walking activity for utilitarian purposes, i.e. walking to do 

errands. Walking significantly contributed to overall levels of physical activity among residents. 

 

Results from this study show that specific physical environmental characteristics directly influence 

physical activity. This study is among the first to identify the importance of having a choice of different 

walking routes as a significant correlate of walking behavior among older adults in CCRCs. The study 

found that having a choice of different routes was directly associated with total physical activity and 

total walking.  

 

Poor weather conditions posed the greatest barrier to physical activity. Older adults are particularly 

sensitive to weather extremes; therefore, indoor alternatives, e.g. indoor corridors, walking tracks or 

other forms of facilities may help maintain physical activity levels when inclement weather conditions 

preclude walking outdoors.  

 

An interesting finding is that a significant proportion of residents (24%) prefer to walk indoors rather 

than outdoors. This is particularly true for people with lower mobility and for people who have health 

problems or physical limitations. The study found that 64% of residents have some form of health or 

physical limitation that interferes with or limits their physical activities. In addition, nearly a third of all  

residents use some type of mobility aid, e.g. cane, walker, electric scooter, or wheel chair. In light of  
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these findings it is not surprising to learn that the key motivators for engaging in physical activity were 

to maintain health and to keep joints mobile. 

 

Mobility was associated with both walking and total physical activity. Since mobility is a critical 

component of most activities for daily living, and balance control is a primary requirement for 

successful mobility (Frank & Patla. 2003) improving balance and maintaining resident mobility is 

essential for independent living.  Mobility, balance and other physical limitations may limit the amount 

of walking or other forms of physical activity in which an older person can engage. Therefore, it is 

important for older adults to have access to a variety of alternative physical activities in order to match 

individual needs and capabilities with available opportunities.  

 

Concerns about potential injury from falling emerged as a dominant influence on walking behavior 

patterns. Together, poor balance and fear of falling may pose a formidable barrier to walking as well 

as other types of physical activity. Findings from this study support those from previous studies which 

demonstrate that older adults need to feel confident in their abilities to engage safely in physical 

activities, especially walking.  

 

Successful exercise participation leads to enhanced self-efficacy, and the opposite is also true.  

Self-efficacy was associated with physical environmental features and characteristics related to both 

access and safety. Even though individual access and safety environmental characteristics were not 

directly associated with physical activity and walking outcome measures, self-efficacy does directly 

correlate with walking and with physical activity. These findings suggest that self-efficacy may be a 

significant moderator that links physical environmental variables with physical activity outcomes. 

Research about the physical activity behavior of older adults suggests that social support and self-

efficacy are strong predictors of physical activity (McAuley and Rudolf, 1995; McAuley et al., 1994; 

2000; 2003; Resnick, 2001). Older adults are more likely use community amenities, e.g. walking 

paths, exercise facilities and resources, e.g. fitness classes, when these amenities and resources are 

perceived as pleasant, safe and appropriate for individual capabilities.   

 

Access to settings and opportunities for physical activity appear to be associated with the types of 

activities in which people engage as well as their overall levels of physical activity. The study shows 

that residents who had better access to more physical activity settings, e.g. golf practice area, shuffle 

board court, more exercise machines and access to more indoor activity settings such as a pool 

tended to participate more in these activities and also engaged in higher levels of physical activity. 
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In general, results indicate that opportunities for physical activity should be tailored to a person’s 

beliefs, preferences and capabilities for physical activity. Further, a wide variety of choices for 

physical activity need to be made available. It is important to introduce multi-level strategies that 

encourage healthy older adults to walk and to engage in other activities to help maintain functional 

independence. Continuing care retirement communities need to provide a variety of alternative 

settings and resources to accommodate residents’ changing needs and capabilities. A variety of 

activity choices should be accessible to CCRC residents within their community. This means that 

communities must include specific physical design features and facilities to accommodate multiple 

types of physical activities and programs. 

 
Methodological Enhancements 

 
Given more time and resources I would have liked to make the following methodological 

enhancements to the study: 1) taken a broader sample that included a wider range of geographical 

areas and communities to include a more socio-economic, and ethnically diverse population, 2) 

allocated more time and resources to instrument development and testing to increase validity and 

reliability, 3) conducted instrument administration and data collection during all four seasons in order 

to control for seasonal variations in participation and duration of physical activity and 4) conducted a 

larger number of  personal interviews to gain more in-depth information not able to be captured by the 

questionnaire. 
 
Limitations of the Study 
 
Due to time and budget constraints, the study was geographically limited to the Central Piedmont 

region of North Carolina and its climatic conditions. A wider range of climates and geographic areas 

should be considered in future research. 

 

The study was limited to two CCRCs in which access and recruitment of participants was less costly 

than it would have been had a larger number of communities been included in the study. Also, the 

context of a CCRC environment afforded access to a temporally and spatially defined community 

setting with a readily available sample population. The study was also limited to an older  
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adult population living in an age-segregated community and, therefore, cannot be generalized to  

other types of housing environments and age groups. Certain segments of the population of older 

people, such as the oldest-old (those 85 or older) and men, are typically excluded or under 

represented due to unavailability of sufficiently large segments within these groups. Certain socio-

economic groups are not proportionally represented in CCRCs because federal and state agencies 

do not subsidize these facilities making them unaffordable for certain segments of the population. 

Typically CCRC populations are primarily composed of upper middle class Caucasians. Therefore, 

minorities may not have been included in sufficient numbers to be representative of larger 

populations. 

 

Another limitation of the study is that it was conducted during the summer months and does not 

control for seasonal difference. Initially the study was to be conducted during the Spring, because it 

was anticipated that Spring would have the most comfortable outdoor weather conditions, and 

because it is a more aesthetically pleasing time of year when vegetation would be in bloom. However, 

development and revisions of the survey instrument took longer than anticipated, which extended the 

time-line for survey administration into the Summer months. I considered delaying the study until 

more comfortable weather conditions prevailed in the Fall season; however, CCRC management 

elected not to delay the study.  In retrospect, conducting the study under less than ideal weather 

conditions actually helped to provide important insights into weather as a barrier to PA specific to 

older adults.  

 

Recommendations for Future Research 
 
Direct evidence relating specific features and characteristics of the physical environment to physical 

activity outcomes is scant. Although the literature on the real-world impact of environmental design 

research is in its infancy, findings from this study indicate there is great potential to affect changes in 

design and policy decisions that may increase physical activity among older adults to help maintain 

health and independence.  

 

The next research priority is to compare and evaluate the effectiveness of community design 

interventions by assessing specific environmental features and characteristics that encourage and 

support physical activity behavior at multiple levels of function.  Specific physical environmental  
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design features may affect competence or self-efficacy and, ultimately, physical activity participation. 

Physical proximity, access to physical activity settings and opportunities, spatial layout, topography, 

landscaping and maintenance all can affect perceived access, safety and use of facilities.  

 

What design features affect use of outdoor fitness and sport facilities, e.g. accessibility, spatial layout, 

adjacencies to other facilities, surface materials, landscaping and nature views, e.g. water features? 

These questions can best be answered by using both objective and subjective measures of physical 

activity prior to introducing a design intervention, e.g. building additional walking paths, adding an 

indoor exercise room or pool. After the intervention is complete PA can be measured at six-month 

intervals to determine the impact of the intervention on PA levels. Interventions also provide excellent 

opportunities to gather data through qualitative research methods to support and clarify quantitative 

results. 

 

Future research should investigate design characteristics of physical activity facilities used by older 

adults, exercise rooms in particular. Qualitative inquiry from this study suggests that people may not 

prefer to share a facility with physical therapy patients. In addition, spatial layout of fitness facilities 

and equipment should be evaluated for appropriateness, e.g. presence, number, and type of 

equipment. 

 

Social interaction, self-efficacy and physical activity have been shown to have strong associations. 

What influence does social interaction play in physical activity participation and what impact do 

physical environmental characteristics have on this interaction? 

 

Mobility levels, health and physical limitations influence where and in what type of physical activity 

older adults engage. How do specific design features in different physical activity settings impact PA 

by older adults with different levels of functional capability and physical limitations. 

 

Evidence-based design strategies and methods need to evaluate existing environmental conditions 

as well as to establish baseline measures of PA before introducing a design intervention. In order to 

accurately assess the effect of design changes it is essential to use a standardized measure of PA 

that is sensitive enough to detect changes in PA levels after the design intervention. Evaluation of the  
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effect of specific environmental features on physical activity levels is a critical component of future 

environmental design research in physical activity. This component is necessary in order to determine 

the impact of design interventions if they are to support real and lasting contributions to environmental 

design research and practice.  

 

There is a need to develop field-based assessment methods and measures that are reliable, valid, 

and relatively easy to administer. In order to prescribe the environmental impact on physical activity 

for older adults, research should focus on developing valid and reliable assessment methods and 

techniques that can be used in field-based settings (NCPAD, 2001).  

 
Behavior change measures should also be included in studies involving older adult populations as 

part of a comprehensive assessment instrument to evaluate CCRCs for how well they support 

physical activity. It is essential to continue to develop reliable methods for investigating environmental 

design characteristics and their influence on the physical activity behavior to ensure that older adults 

live full, independent and healthy lives. 

 

Recommendations for Planning, Programming and Design 
 
Based on the literature and findings from this study there are numerous ways in which the design of 

CCRCs can be enhanced to encourage residents to participate in recommended levels of walking 

and other types of physical activity. Availability and access to physical activity opportunities on 

campus is essential for creating communities that support active, healthy lifestyles. In general, access 

to a specific physical activity on-site is associated with greater participation in that activity than when 

the activity is available off campus. (Zimring et al. 2005).  

 

First, engaging a community design team with expertise in physical activity specific to the target 

population is essential for successful design of future CCRCs. An important part of the design 

process is to understand resident and staff needs and to identify important issues during the 

programming stage. Particular attention must be given to appropriate design choices and alternative 

solutions specific to older adults in particular levels of care.  

 

Findings from this study and a previous study indicate that CCRCS offering specific types of physical 

activities, e.g. stretching and flexibility, swimming, golf, water aerobics, and tai chi or yoga on-site  
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have more independent living residents engaging in these activities compared to CCRCs not offering 

these activities (Zimring et al. 2005). Although these results cannot be generalized, results from the 

study suggest that residents with greater access to physical activity settings and opportunities are 

more likely to be more physically active.  

 

Findings from survey data and qualitative interviews suggest the following design considerations: 

 

• Provide a variety of different outdoor routes with connections to dwellings, buildings and 

outdoor features. Routes should include both long and short loops to accommodate different 

levels of mobility and strength.  

• Walking paths should be level with slip resistant pavements and materials. 

• Provide adequate seating along pathways, e.g. benches with arms that provide support when 

lowering or rising. 

• Provide separate facilities for physical therapy and routine exercise facilities or provide a 

visual barrier between the two. 

• Provide electric doors for ease of use by people with reduced mobility or physical limitations 

• Include walking paths with a variety of features, e.g. view of water features, attractive plants 

and landscaping to encourage walking  
 
 

Recommendations for CCRC Providers 
 

Several strategies exist for increasing the proportion of CCRC residents who participate in physical 

activity. Results from this study suggest that increasing self-efficacy for physical activity is crucial for 

improving physical activity participation.  

 

Encouragement from both CCRC staff and residents are important components for enhanced self-

efficacy. Appropriately designed communities and facilities as well as proper instruction, guidance 

and education are critical to increasing physical activity participation and maintenance among older 

adults. Confidence in one’s ability to walk safely may be improved by providing well-maintained 

walking paths with level, safe surfaces. 
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CCRC staff should provide guidance and instruction on how properly use available exercise 

equipment. Staff instruction and guidance may help to increase older adults’ confidence for 

participating in physical activities. Provide classes such as Tai Chi to improve balance and potentially 

increase confidence in walking activity as well as other types of physical activity. 

 

CCRCs that do not have the capacity to provide particular activities (i.e., golf, dance, yoga, tennis) 

on-site should identify availability in the local outside community and facilitate resident access to 

them. CCRC management should consider negotiating with local facilities to offer their CCRC 

residents access to community facilities and resources, e.g. golf courses, pools, fitness centers and 

exercise classes. 

 

One strategy to encourage walking for physical activity is to develop walking maps that provide 

distances between points along community walking routes. Mapping has been used with varying 

success in several CCRC communities. A way to enhance this strategy is to provide visual cues to 

measure walking progress by posting mile markers along walking routes. Another enhancement is to 

post signage pointing to interesting destinations, e.g. duck pond, bird sanctuary or rose garden. 

The idea is to make the walk pleasant and fun by offering interesting destinations and places where 

people can stop and rest to enjoy the experience of being in a particular place. Offering seating in 

these destination areas may encourage social interaction which, as research has shown, is 

associated with self-efficacy and physical activity. 
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CONCLUSIONS 
 

 
People over the age of 65 constitute one of the fastest growing segments of the population with the 

most rapid growth occurring among those aged 85 and above (NIA, 2000). Approximately 34 percent 

of the total U. S. population aged 65 and older are sedentary (Older Americans 2000). 

 

Older adults are at particular risk for health consequences from inactivity (WHO, 2000). According to 

the Centers for Disease Control (1999) and Prevention and the World Health Organization (2000), 

increasing the level of physical activity helps improve health and well-being and assists preservation 

of the quality of life among older adults. 

 

Because older adults have the highest proportion of chronic disease, disability and healthcare 

systems use (CDC, 1999; WHO, 2000; USDHHS, 1996; AARP, 2002) associated costs for healthcare 

may reach critical levels. Currently, a majority of older adults (88 percent) have at least one chronic 

health condition, 21 percent of people 65 and older have chronic disabilities and 35% to 50% of 

women age 70 to 80 have difficulty with general mobility; e.g., walking, climbing a flight of stairs, or 

doing housework. (USDHHS, 2000)  

 

The American College of Sports Medicine highlights the critical nature of increasing PA among this 

understudied segment of the population. Substantial evidence in gerontology and sport sciences 

indicates that regular, moderate intensity PA can help to maintain and enhance functioning and health 

among older adults (USDHHS, 1996).  

 
Regular moderate physical activity has been strongly associated with the preservation of physical and 

cognitive function and with the avoidance of limitations and disability in older adult populations 

(USDHHS, 1996; McAuley et al., 2000). Further, evidence suggests that short-term exercise 

programs may help to restore and improve muscle strength, flexibility, aerobic endurance and  
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balance (Rowe, 1998). For older adults disease prevention, as well as delay of the onset of disease, 

is important for maintaining health and functional independence. Therefore, it is important that the 

design of the physical environment respond to the changing PA profiles and preferences of older 

adults to increase PA and help to reduce disease and disability as well as to maintain mobility and 

independence. 
 
Despite these well-known benefits of regular physical activity in maintaining health and functional 

mobility for older adults, the proportion of adults engaging in recommended levels of physical activity 

tends to decline with age (USDHHS, 2000). Inactivity is particularly pervasive among those adults 

aged 75 and older USDHHS, 1996; King, 2001).  

 

Physical features of the designed environment can influence a variety of health outcomes and also 

alleviate known health indicators, e.g. depression, anxiety, stress, social isolation, sensory 

deprivation and sedentary behavior. Research shows that physical activity reduces depression 

(Ruuskanan & Parkatti, 1994; Shephard, 1997; Brannon & Feist, 2000), anxiety and stress (Shepard, 

1997; Brannon & Feist, 2000), increases self-esteem (USDHHS, 1996), contributes to improved 

cognitive function (Dustman et al., 1994) enhances self-efficacy and psychological well-being 

(McAuley and Rudolph, 1995; McAuley et al., 2000) and is positively associated with increased social 

support (Ruuskanan & Parkatti, 1994; Shephard, 1997; Brannon & Feist, 2000; McAuley et. al., 

2000).  

 

Research about the impact of the physical environment on health and well-being is a relatively new 

area of research, particularly the promotion of physical activity. The effect of the designed 

environment on the influence of physical activity is now of major interest to public health policy 

makers and healthcare providers.  

 

A growing body of evidence suggests that the physical environment supports opportunities for 

physical activity by older people (e.g., Giles-Corti & Donovan, 2002; Handy, Boarnet, Ewing, & 

Killingsworth, 2002; Humpel et al., 2004). However, little research has focused on Continuing Care 

Retirement Communities (CCRCs). Some 660,000 Americans live in continuing care retirement 

communities; this number is rapidly expanding as the baby boom generation ages (AAHSA, 2005). 
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Methodology  
 

This exploratory study employed a cross-sectional, multi-case approach using multiple methods to 

investigate the influence of physical environmental characteristics and key psycho-social variables, 

i.e. self-efficacy and safety, with walking and with total physical activity among older adults in 

continuing care retirement communities (CCRCs). 

 

An ecological model was employed to study the relationships between environmental features and 

physical activity behavior. Findings are based on data collected from 127 survey questionnaires 

(overall 29% response rate), follow-up telephone interviews, and environmental data from site 

surveys.  

 

A multi-method approach was employed to increase reliability and internal validity. Data collection 

methods included a site survey, a self-report survey questionnaire and follow-up telephone 

interviews. Self-report measures included in the survey were used to capture walking, total physical 

activity, mobility, access, safety and self-efficacy scores. These scores were then analyzed for 

associations with socio-demographic, physical environmental and psych-social variables to identify 

their direct and indirect association with walking and physical activity. The data was analyzed using 

descriptive statistics and Spearman’s rank order correlation coefficient. 

 

Findings and Contributions 
 
Study findings contribute knowledge in several ways: 1) it provides specific evidence that residents of 

continuing care retirement communities (CCRCs) engage in walking as their primary form of exercise, 

i.e., walking to do errands 2) it demonstrates that specific outdoor environmental characteristics of the 

outdoor walking environment influence physical activity for walking, i.e., choice of different routes and 

that walking significantly contributes to the overall PA of older adults 3) it identifies key motivators to 

PA (e.g. to maintain health, keep joints mobile) 4) it confirms the importance of physical 

environmental barriers, i.e. weather and psycho-social  influences ,i.e. self-efficacy is associated with  
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physical activity participation of independent older adults and suggests that a cyclical relationship 

exists among self-efficacy, mobility, total physical activity and total walking. 5) it suggests that self-

efficacy is associated with physical environmental features and characteristics related to both access 

and safety 6) and it highlights the importance of considering walking as well as different types of 

physical activities to maintain mobility and independence among older adults, particularly people with 

mobility or physical limitations. 

 

The study makes several contributions: First, it adds to the existing body of knowledge about physical 

activity, community and environmental design and human health. Second, it expands person-

environment theory as it relates to the older adult population. Third, it provides information to 

designers, planners and health care providers to increase PA in existing and future CCRCs. Fourth, it 

provides information about the effect of the physical environment to support or impede PA in order to 

impact policies and design guidelines for continuing care retirement communities (CCRCs). Fifth, it 

contributes to the transdisciplinary field of research in PA and environmental policy and design 

through dissemination of research findings. It is imperative that designers, developers and planners 

understand older peoples’ perceptions, preferences and needs for active living environments in order 

to provide community environments that maintain and support healthy active lifestyles and a higher 

quality of life. 
 

Final Conclusions 
 
Physical activity behavior is a complex phenomenon in which several different factors 

influence participation in PA.  

 

The study concludes that physical environmental characteristics play an important role in achieving 

and maintaining positive health outcomes through increased physical activity participation. Self-

efficacy appears to be an important link between perception of physical environmental features and 

physical activity outcomes. Unlike existing measures of self-efficacy, the scale developed for this 

study includes physical environmental features as scale items. Though results are promising, further 

testing of the self-efficacy scale is needed to determine validity and reliability as an effective 

measurement instrument.  
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The study provides momentum for further research into alternative design methods and methodology 

for both the design and assessment of continuing care retirement communities to increase physical 

activity among older adults.  

 

Findings from this study should be regarded as exploratory. These findings provide initial empirical 

evidence of the significant influence of community environmental characteristics on walking and 

physical activity among independent older adults living in continuing care retirement communities. 

This study takes an important step toward understanding salient environmental factors that influence 

individual and community-level physical activity for older adults. 
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SURVEY QUESTIONNAIRE AND COVER LETTER 

 



 161

 
 
 
 
Dear Resident, 
 
You are being asked to participate in a research study being conducted by Arleen 
Humphrey, as a requirement for her Ph.D. in Community and Environmental Design 
at North Carolina State University. We would like to learn more about how well your 
community supports a healthy active lifestyle. The purpose of the enclosed 
questionnaire is to understand how people use the environment in which they live in 
order to provide information to designers, architects and community planners about 
how to create more activity-friendly communities. The questionnaire should take 
about 20 minutes to complete.  
 
The survey asks about your activity level and general health.  In the future, the 
research will involve interviews and the use of an accelerometer to measure the 
amount of walking and other physical activities you do. If you are interested in 
participating in either or both of these activities there is a place on the survey to 
provide your name and telephone number.   If you put your name and telephone 
number on the survey, the researcher may contact you about these additional 
activities.   
 
About 100 independent living residents from your community are expected to 
participate in this study. Your participation in this study is voluntary. You do not have 
to participate in this study and may decline to participate without penalty. You have 
the right to change your mind and stop at any time without giving any reason and 
without penalty. If you chose to participate, you may withdraw from the study at any 
time. If you withdraw from the study before data collection is completed your data 
will be returned to you or destroyed at your request. 
 
Your opinions are very important to the success of this research study.  There should 
be no risk to you from the questions, and there are no right or wrong answers. Your 
answers and your information are confidential.  Your name will not be connected to 
your survey unless you provide us with your name and phone number to be 
contacted for an interview.  If any of the questions make you uncomfortable, you are 
free to skip them. 
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If you have questions at any time about the study or the procedures, you may 
contact, Arleen Humphrey at 375 Lake Forest Dr. S. W., Pinehurst, NC 28374 or at 
910-528-5965. 
 
If you feel you have not been treated according to the descriptions in this form, or 
your rights as a participant in research have been violated during the course of this 
project, you may contact Dr. Matthew Zingraff, Chair of the NCSU IRB for the Use of 
Human Subjects in Research Committee, Box 7514, NCSU Campus (919) 513-1834 
or Mr. Matthew Ronning, Assistant Vice Chancellor, Research Administration, Box 
7514, NCSU Campus (919) 513-2148. 
 
I would be very grateful for your participation. 
 
Sincerely, 
 
 
Arleen Humphrey, M. Arch. 
Ph. D. Candidate 
College of Design, Ph. D. Program in Community and Environmental Design 
North Carolina State University 
 
If you sign below, it means that you have read (or have read to you) the information 
given in this consent form, and you would like to be a volunteer in this study. 
 
Subject 
Name 
 
Subject 
Signature                                Date 
 
 
If you have read the above, and agree to participate, please seal your 
completed questionnaire in the envelope provided.  Place the sealed 
questionnaire in the drop box marked P.A.C.E.S. located at the concierge’s 
desk in the clubhouse. Arleen Humphrey, the Ph.D. candidate and principal 
investigator of the study, will pick it up. By completing the enclosed 
questionnaire you are giving your consent to allow us to include your answers 
in the study. 
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APPENDIX C. 

SITE SURVEY AND PHOTOGRAPHIC DOCUMENTATION 
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Site Survey and Photographic Documentation for site A 
 
 

 
• Community established in 1999, approximate age is 6 years  

• Approx. acreage: 86 

• Approximate miles of sidewalks:   2.5 miles of different paths  

• Approx. miles of roads:  9 miles  

• Number of exercise machines in exercise room:  15 machines  

• Exercise room dimensions (approximately) 20 ft. X 25 ft. (500 square feet)  

• Type and number of physical activity & exercise programs available on-site: 

1. chair aerobics class   

2. Tai Chi 

3. Aerobics (cardio tone) 

4. Aqua aerobics 

5. Strength training 

6. Dance class 

7. Class on how to use exercise equipment 

8. Shuffleboard 

9. Croquet 

• Physical activity settings available on site include: 

1. Tennis court  

2. Shuffleboard court 

3. Golf putting green 

4. Golf practice area (driving range) 

5. Lawn bowling 

6. Croquet area 

7. Garden/greenhouse 

8. Garden plots 

9. Indoor swimming pool 

10. Exercise room 

11. Multipurpose room used for exercises 
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Figure C. 1 Clubhouse entry 

 
 
 
 
 
 

 
Figure C. 2 Clubhouse courtyard left of entry. 
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Figure C. 3 Clubhouse courtyard right of entry. 

 
 
 
 
 
 

 
Figure C. 4 Corridor in clubhouse. 
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Figure C. 5 Exercise room. 

 
 

 
 
 
 
 

 
Figure C. 6 Multipurpose room used for exercise classes. 
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Figure C. 7 Indoor pool. 

 
 
 
 
 
 
 

 
Figure C. 8 Shuffle board court. 
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Figure C. 9  View of clubhouse and ponds. 

 
 
 
 
 
 
 

 
Figure C. 10 Apartments with open green space. 
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Figure C. 11 Apartment parking lot. 

 
 
 
 
 
 
 

 
Figure C. 12 Apartments near walking path around pond. 
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Figure C. 13 View of apartments from lake. 

 
 
 
 
 
 

 
Figure C. 14 Neighborhood street. 
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Figure C. 15 Cottage with sidewalk next to street. 

 
 
 
 
 
 

 
Figure C. 16 Duplex with sidewalk next to street. 
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Figure C. 17 Pond near putting green. 

 
 

 
 
 

 
Figure C. 18 Putting green. 
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Figure C. 19 Golf practice area. 

 
 
 
 
 
 

 
Figure C. 20 Walking path to tennis court. 
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Figure C. 21 Garden plots. 

 
 
 
 
 
 

 
Figure C. 22 View of green house and walking path  

around lake. 
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Figure C. 23 Greenhouse and garden plots. 

 
 
 
 

 
Figure C. 24 One of five ponds with walking path  

and benches. 
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Site Survey and Photographic Documentation for Site B 
 
 

 
• Community established in 1986, approximate age is 16 years  

• Approx. acreage: 66  

• Approximate miles of sidewalks: 3.5 miles of different paths (some paths overlap in distance) 

• Estimate 2 miles of paths total  

• Approx. miles of roads 1.35 miles 

• Number of exercise machines in exercise room:  6 machines  

• Exercise room dimensions (approximately) 19 ft.  X 24 ft. (456 square feet)  
 Note: The exercise room is also used for rehabilitation patients and contains two physical   

 therapy tables which limits the amount of space available for exercise equipment. 

• Type and number of physical activity exercise programs available on-site: 
1. walking program (lead by contracted staff member) 

2. chair aerobics class 

• Physical activity settings available on site include: 

1. Garden/greenhouse 

2. Garden plots 

3. Exercise room (also used for rehabilitation patients) 

4. Multipurpose room used for exercises 

 

There is a walking program that is part of the rehabilitation program at site B.  Approximately 35 

walkers are organized into smaller groups that walk and track their mileage.  There is a mileage map 

with various paths on campus and paths to St. Andrews, the adjacent college campus.  The groups 

walk on their own schedules, depending on the individuals.  Some walk inside the building more and 

others walk outside more.  Participation in this program varies seasonally with more people walking 

outdoors during comfortable weather conditions. 
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Figure C. 25 Main building. 

 
 
 

 
Figure C. 26  Multipurose room used for chair exercises. 
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Figure C. 27 Corridor in main building. 

 
 
 
 

 
Figure C. 28 Exercise and physical therapy room. 
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Figure C. 29 Exercise and physical therapy room. 

 
 
 
 

 
Figure C. 30 Apartment wing attached to main building 
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Figure C. 31 Path through woods near apartments. 

 
 
 
 
 
 

 
Figure C. 32 Walking path directly behind main building. 

 
\ 
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Figure C. 33 Path from main building to cottages. 

 
 
 
 

 
Figure C. 34 Cottage. 
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Figure C. 35 Residential streets without sidewalks. 

 
 
 
 

 
Figure C. 36 Walking path and open green space. 
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Figure C. 37 Places to sit and rest along walking paths. 

 
 
 
 

 
Figure C. 38 Putting green. 
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Figure C. 39 Garden plots. 

 
 
 
 
 

 
Figure C. 40 Asphalt walking path.  
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Figure C. 41 Cracks in walking path are a safety hazard. 

 
 
 
 

 
Figure C. 42 Path leads to nearby St. Andrews College  

Located on the other side of the split rail fence. 
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Figure C. 43 Private street leading to public road. 

 
 
 
 

 
Figure C. 44  Public street en route to St. Andrews College. 
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Figure C. 45 Lake at St. Andrews College.  
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APPENDIX D. 

FLOOR PLANS FOR STUDY SITES 
 
 
 



 210

 
 
 
 
 

 
Figure D. 1 Floor plan of clubhouse at site A. 
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Figure D. 2 Floor plan of main building at site B. 
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APPENDIX E. 

DATA FOR STUDY SITES 
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Table E.1. Socio-demographics by age and gender by site. 
  

Socio-demographics by site location. 
L3 Gender and L2 Age  
N = 127 

 Gender Frequency Percent Mean 
Age 

male 26 44.1 83.6 
female 33 55.9 83.7 
Total 59 100.0 83.7 
    
male 26 38.2 81.0 
female 42 61.8 82.2 

Site  
 
1 A 
  
  
 
2 B 
  

Total 68 100.0 81.7 
 
 
 
Results indicate (table E.1) that the mean age of site A residents is slightly older (84 years old)  

that that of site B residents (82 years old). 

 
 
 
Table E.2. Socio-demographics by age and gender for total sample population. 
 

Socio-demographics by site location. 
L3 Gender and L2 Age  
N = 127 

 Gender Frequency Percent Mean 
Age 

    
male 52 40.9  
female 75 59.1  

  
 
Total Sample 

Total 127 100.0 82.6 
 
 
 
Results (table E.2) show that the mean age of the total sample population was 83  

38 percent were males and 62 percent were females. 
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Table E.3 Marital status by site. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Results indicate (table E.3) that approximately half of residents from both sites are married, with a 

higher number of widowed residents at site B (43%) compared to site A (9%). 

 
 
 
Table E.4 Marital status for total sample. 

 
 

 

 

 

 

 

 
 
 
Results show (table E.4) that approximately half of the residents were married and about half were 

either widowed, single or divorced. 

 
 
 
 

Socio-demographics by site location. 
L4 Marital Status  
N = 127 

 Marital 
Status 

Frequency Percent 

single 3 5.1 
married  29 49.2 
widowed 5 8.5 
divorced 22 37.3 
Total 59 100.0 
   
single 3 4.4 
married  35 51.5 
widowed 29 42.6 
divorced 1 1.5 
   

Site 
  
A 
 
  
 
 
 
B 
  
  
  

Total 68 100.0 

Socio-demographics by site location. 
L4 Marital Status  
N = 127 

 Marital 
Status 

Frequency Percent 

single 6 4.7 
married  64 50.4 
widowed 34 26.8 
divorced 23 18.1 

 
 
Total Sample 

Total  127 100.0 
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Table E.5 Education. 
 

Socio-demographics for total sample. 
L5 Education 
N = 127 

Frequency Percent 

high school or GED 2 3.4 
Some technical college 1 1.7 
some college 11 18.6 
college graduate 28 47.5 
post graduate  17 28.8 
Total 59 100.0 
   
   
some high school 2 2.9 
high school or GED 5 7.4 
Some technical college 4 5.9 
Some college 11 16.2 
college graduate 30 44.1 
post graduate  16 23.5 
Total  68 100.0 

Site 
  
 
A 
  
  
  
 
B 
 

   
 
 
 
Results (table E.5) indicate that site A residents are slightly higher levels of education with 76.3 of the 

population earning either a college or a post graduate degree, compared to 68% of site B residents 

having achieved similar educational status. 20 percent of site A residents had some technical or 

some college education compared to 13 percent of site B residents. Approximately 3 percent of 

residents at both sites earned a high school diploma or GED. While 3 percent of site B residents did 

not earn a high school diploma or GED no residents at site A fell in this category. 
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Table E.6 Education for total sample. 
 

Socio-demographics for total sample. 
L5 Education 
N = 127 

Frequency Percent 

some high school 2 1.6 
high school or GED 7 5.5 
some technical college 5 3.9 
some college 22 17.3 
college graduate 58 45.7 
post graduate 33 26.0 

 
 
 
Total Sample 

Total 127 100.0 
 
 
 
Results indicate (table E.6) that a majority of the total sample earned college or post graduate 

degrees (72%). 21 percent had some technical or some college education. Approximately 6 percent 

of residents earned a high school diploma or GED. Less than 2 percent did not earn a high school 

diploma. 

 
 
 

Table E.7 Residents that walk at least 10 minutes at a time. 
 

 Walk 10 Min. Frequency Percent 
Cumulative 

Percent 
no 17 13.4 13.4
yes 110 86.6 100.0

  
  

Total 127 100.0  
 
 
 
Results indicate (Table E.7) that most residents (86%) walk at least 10 minutes per day while 13.4% 

say they do not walk at least 10 minutes at a time.  
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Table E.8  Days per week residents walk at least 10 minutes at a time  
 

Days per Week 
Walk 10 min. 

Frequency Percent Cumulative 
Percent 

No Days 17 13.4 13.4
1 day 7 5.5 18.9
2 days 6 4.7 23.6
3 days 23 18.1 41.7
4 days 3 2.4 44.1
5 days 22 17.3 61.4
6 days 9 7.1 68.5
7 days 40 31.5 100.0

 

Total 127 100.0  
 
 
 
 
Results show (Table E.8) 76.4% residents report that they walk at least 3 or more times per week for at 

least 10 minutes per day. 13.4% say they do not walk at least 10 minutes at a time. 

 
 
 
Table E.9  Total minutes residents walk per day  
 

Total Minutes Walked per 
Day 

Frequency Percent Cumulative 
Percent 

No Walking 5 3.9 3.9
5 min or less 3 2.4 6.3
10 to 15 min 32 25.2 31.5
20 to 30 min 42 33.1 64.6
30 to 45 min 26 20.5 85.0
45 to 60 min 6 4.7 89.8
60 to 90 min 7 5.5 95.3
90 to 120 min 4 3.1 98.4
120 or more min 2 1.6 100.0

  
  
  
  
  
  
  
  

Total 127 100.0  
 
 
 
Results indicate (Table E.9) 68.5% of residents say they walk at least 20 minutes per day, 33% say 

they walk at least 20 to 30 minutes per day 31.5% say they walk less than 20 minutes per day. 
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Table E.10 Physical activity participation by type of activity ranked  
from high to low. 
 
Physical activities ranked according to percentage of 
residents that participate in each activity. 
N=127 
Spearman Rank Order 

 

KA Physical Activities % 
K13A Walk to do errands 76 
K14A Walk leisurely 58 
K20A Do stretching or flexibility exercises 47 

K9A   Do light gardening 43 
K12A Walk fast or briskly 36 
K25A Do general conditioning exercises 35 

K7A  Do light housework 31 
K11A Climb stairs or walk uphill 30 
K24A Do light strength training 26 
K15A Ride bicycle or stationary cycle 23 
K16A Use other aerobic machines (rowing, step machines etc.) 16 

K3A   Play golf riding a cart  15 
K10A Jog or run 11 
K17A Do water exercises (do not count other swimming) 11 

K21A Do yoga or Tai-chi 9 
K8A   Do heavy gardening 9 
K23A Do moderate to heavy strength training 9 
K19A Swim gently 6 
K26A Play shuffleboard 6 
K22A Do aerobics or aerobic dancing 4 
K18A Swim moderately or fast 4 
K6A   Do heavy housework 3 
K1A   Do dance 3 
K2A   Play golf (carrying or pulling equipment) 3 

K27A Play croquet 2 
K5A   Play doubles tennis 2 
K4A   Play singles tennis 1 
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Table E.11 Most liked indoor characteristics correlated with self-efficacy  
 (measured by confidence score), total walking score and total activity score.   
 

F9 Most Liked Indoor Characteristics  
 

Stat. Physical 
Activity 

Confidence 
Score – J 
Section 

Total 
Walking 
Score –  

K (11-14) 

Total 
Activity 

Score - K 
Section 

F9 Lots of natural light through doors and windows rs .032 .029 -.067 
  p .722 .743 .457 
F9 Indoor plants rs -.065 .029 -.028 
  p .465 .743 .753 
F9 Easy to get from one place to another rs -.055 -.111 -.063 
  p .542 .214 .479 
F9 Comfortable indoor climate rs .116 .032 .008 
  p .194 .718 .929 
F9 Choice of different routes I can take rs .061 .223(*) .080 
  p .494 .012 .373 
F9 Flooring surface feels safe for walking rs -.105 .065 .069 
  p .238 .464 .443 
F9 Places to sit and rest rs -.099 -.054 -.042 
  p .267 .548 .637 
F9 Interesting destinations rs .109 .027 .125 
  p .223 .759 .163 
F9 Outdoor views of nature rs .125 .063 .061 
  p .162 .483 .498 
F9 Meeting other people rs .026 .036 -.089 
  p .770 .684 .318 
F9 Staff members present rs -.029 .026 -.106 
  p .748 .771 .237 
N=127 *  Correlation is significant at the 0.05 level (2-tailed). 

**  Correlation is significant at the 0.01 level (2-tailed). 
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Table E.12 Physical activity participation correlated with site, age, mobility score, total  
physical activity score and total walking score.  
 

Physical Activities  Stat. Site Age Mobility 
Score 
(B1-4) 

Total 
Activity 
Score –  

K 
Section 

Total 
Walking 
Score 

(K11-14) 

K1A  Do dance rs .078 -.033 -.018 .062 -.064 
  p .386 .715 .839 .488 .478 
K2A  Play golf (carrying or pulling equipment) rs -.103 .061 .177(*) .238(**) .114 
  p .248 .495 .046 .007 .203 
K3A  Play golf riding a cart rs -.362(**) .013 .268(**) .372(**) .187(*) 
  p .000 .887 .002 .000 .036 
K4A  Play singles tennis rs -.096 -.055 .108 .143 .132 
  p .285 .540 .227 .108 .140 
K5A  Play doubles tennis rs -.136 -.145 -.075 .135 -.059 
  p .128 .103 .402 .131 .511 
K6A  Do heavy housework rs .078 -.146 .023 .087 .175(*) 
  p .386 .102 .801 .329 .049 
K7A  Do light housework rs -.099 -.074 .118 .354(**) .183(*) 
  p .270 .407 .186 .000 .040 
K8A  Do heavy gardening rs -.077 .064 .158 .315(**) .087 
  p .390 .472 .075 .000 .331 
K9A  Do light gardening rs -.061 -.081 .181(*) .398(**) .174 
  p .495 .365 .042 .000 .051 
K10A  Jog or run rs .076 -.066 .105 .152 -.002 
  p .397 .463 .241 .088 .985 
K11A  Climb stairs or walk uphill rs -.426(**) -.042 .386(**) .292(**) .233(**) 
  p .000 .638 .000 .001 .008 
K12A  Walk fast or briskly rs .012 -.053 .350(**) .324(**) .452(**) 
  p .892 .556 .000 .000 .000 
K13A  Walk to do errands rs -.072 -.143 .310(**) .319(**) .504(**) 
  p .421 .108 .000 .000 .000 
K14A  Walk leisurely rs .140 -.036 .082 .260(**) .459(**) 
  p .116 .691 .360 .003 .000 
K15A  Ride bicycle or stationary cycle rs -.020 -.102 -.111 .206(*) -.017 
  p .825 .256 .213 .020 .850 
K16A  Use other aerobic machines  rs -.161 -.051 .055 .312(**) .163 
  p .071 .572 .543 .000 .066 
K17A  Do water exercises  rs -.277(**) .071 -.025 .279(**) .145 
  p .002 .431 .778 .001 .103 
K18A  Swim moderately or fast rs -.136 -.025 .208(*) .224(*) .155 
  p .127 .781 .019 .011 .082 
K19A  Swim gently rs -.213(*) -.059 -.047 .133 .057 
  p .016 .513 .596 .137 .526 
K20A  Do stretching or flexibility exercises rs -.099 .075 .131 .443(**) .118 
  p .269 .401 .142 .000 .187 
K21A  Do yoga or Tai-chi rs -.347(**) -.038 .185(*) .187(*) -.013 
  p .000 .672 .038 .035 .882 
K22A  Do aerobics or aerobic dancing rs .026 -.074 .044 .234(**) .133 
  p .770 .407 .623 .008 .136 
K23A  Do moderate to heavy strength training rs -.162 -.126 .144 .320(**) .095 
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Table E.12 continued. 

  p .068 .157 .107 .000 .290 
K24A  Do light strength training rs -.060 -.003 .103 .391(**) .172 
  p .502 .974 .248 .000 .053 
K25A  Do general conditioning exercises rs -.036 .003 .117 .352(**) .092 
  p .687 .976 .189 .000 .305 
K26A  Play shuffleboard rs -.259(**) .064 .198(*) .166 .112 
  p .003 .473 .026 .063 .210 
K27A  Play croquet rs -.167 .001 .141 .181(*) .065 
  p .061 .994 .114 .042 .470 
N=127 **  Correlation is significant at the 0.01 level (2-tailed). 

*  Correlation is significant at the 0.05 level (2-tailed). 
 
 
 
Results (table E.12.) indicate that site is negatively correlated with play golf in cart (rs=-.362, p=<.01), 

climb stairs or walk uphill (rs=-.426, p=<.01), water exercises (rs=-.277, p=<.01), swim gently (rs=-

.213, p=<.05), yoga or Tai Chi (rs=-.347, p=<.01) and play shuffleboard (rs=-.259, p=<.01).  

 

A moderate positive correlation exists between resident participation in walking to do errands and 

mobility (rs=.310, p=<.01). The higher one’s mobility the more likely a person is to report that he/she 

walks to do errands. Moderate positive correlations were found between mobility and climb stairs or 

walk uphill (rs=.386, p=<.01) and walk fast or briskly (rs=.350, p=<.01).  

 

Physical activities that show moderate correlations with total physical activity included play golf riding 

a cart (rs=.372, p=<.01), light housework (rs=.354, p=<.01), heavy gardening (rs=.315, p=<.01), light 

gardening (rs=.398, p=<.01), walk fast or briskly (rs=.324, p=<.01), walk to do errands (rs=.319, 

p=<.01), use other aerobic machines (rs=.312, p=<.01) stretching or flexibility (rs=.443, p=<.01), 

moderate to heavy strength training (rs=.320, p=<.01), light strength training (rs=.391, p=<.01) and 

general conditioning exercises (rs=.352, p=<.01).  

 

Physical activities moderately correlated with total walking activity included walk fast or briskly 

(rs=.452, p=<.01), walk to do errands (rs=.504, p=<.01) and walk leisurely (rs=.459, p=<.01).    
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Table E.13 Physical activities (ranked high to low) correlated with total physical activity  
(measured by hours of duration) and for site correlated with type of physical activity.   
 

Site  
correlated with type 
of physical activity 

% Variance 
Between 

Sites 

Type of Physical Activity  
correlated with total physical activity 

(measured by hours of duration) 

rs 

  Moderate Correlations  
NS  K20 Stretching or flexibility .473** 
NS  K9 Light Gardening .446** 
NS  K13 Walk to do errands .431** 
NS  K24 Light strength training .408** 
NS  K14 Walk leisurely .370** 
NS  K12 Walk fast or briskly .368** 
NS  K25 General conditioning exercises .362** 

rs= -.347** 12% K2 Play golf riding in cart .350** 
  K7 Light work around house .339** 

NS  K23 Moderate to heavy strength training .324** 
NS  K8 Heavy gardening .322** 

rs=-.417** 17% K11 Climb stairs or walk uphill .308** 
NS  K16 Use other aerobic machines .323** 

  Low Correlations  
rs=-.280** 8% K17 Water exercises .280** 

NS  K22 Aerobics, aerobic dancing .235* 
NS  K15 Ride bicycle or stationary cycle .225* 

rs=-.214* 5% K18 Swim moderately or fast .223* 
rs=-.347** 12% K21 Yoga or Tai Chi .189* 

NS  K27 Play croquet .181* 
N = 127 **Correlation is significant at the 0.01 level (2-tailed). 

 *Correlation is significant at the 0.05 level (2-tailed).  
  NS = not significant. 

 
 
 
Results (table E.13) indicate that for type of activity measured by hours of duration the activity most 

highly correlated with total physical activity was stretching or flexibility (rs=.473, p=<.01),followed by 

light gardening (rs=.446, p=<.01), walk to do errands (rs=.431, p=<.01), light strength training (rs=.408, 

p=<.01), walk leisurely (rs=.370, p=<.01), walk briskly (rs=.368, p=<.01), and general conditioning  

 

exercises (rs=.362, p=<.01). All four walking variables (walk to do errands, walk leisurely, walk fast or 

briskly and climb stairs or walk uphill) were moderately correlated with total physical activity 

measured by hours of duration. Variances for differences between sites are small. Site accounts for 

12% of the variance the variable play golf riding in cart, 17% of the variance for climb stairs or walk 

uphill, 8% of the variance for water exercises, 5% of the variance for swim moderately or fast and 

12% of the variance for Yoga or Tai Chi. 
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The following 7 tables (E.14 – E.20) indicate responses to the question, where do you usually walk most of 

the time? 
 
 
 
 
Table E.14 Usually use walking paths  
 

Paths Frequency  Percent Cumulative 
Percent 

A Valid no 36 61.0 61.0 
    yes 23 39.0 100.0 
    Total 59 100.0  
B Valid no 51 75.0 75.0 
    yes 17 25.0 100.0 
    Total 68 100.0  

 
 
 
Table. E.15 Usually use streets 
 

Streets Frequency Percent Cumulative 
Percent

      
A Valid no 56 94.9 94.9 
    yes 3 5.1 100.0 
    Total 59 100.0  
B Valid no 59 86.8 86.8 
    yes 9 13.2 100.0 
    Total 68 100.0  

 
 
 
Table E.16 Usually use sidewalks next to streets 
 

   Frequency Percent Cumulative 
Percent

A Valid no 48 81.4 81.4 
    yes 11 18.6 100.0 
    Total 59 100.0  
B Valid no 66 97.1 97.1 
    yes 2 2.9 100.0 
    Total 68 100.0  
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Table E.17 Usually use green space. 
 

 
 
 
 
 
 

 
 
 
 
Table E.18 Usually use indoor corridors. 
 

   Frequency Percent Cumulative 
Percent

A Valid no 50 84.7 84.7 
    yes 9 15.3 100.0 
    Total 59 100.0  
B Valid no 46 67.6 67.6 
    yes 22 32.4 100.0 
    Total 68 100.0  

 
 
 
 
Table E.19 Usually use stair wells. 
 

   Frequency Percent Cumulative 
Percent

A Valid no 57 96.6 96.6 
    yes 2 3.4 100.0 
    Total 59 100.0  
B Valid no 67 98.5 98.5 
    yes 1 1.5 100.0 
    Total 68 100.0  

 
 
 
 
Table E.20 Usually use treadmill. 
 

   Frequency Percent Cumulative 
Percent

A Valid no 55 93.2 93.2 
    yes 4 6.8 100.0 
    Total 59 100.0  
B Valid no 62 91.2 91.2 
    yes 6 8.8 100.0 
    Total 68 100.0  

 
 
 

 Frequency Percent Cumulative 
Percent

A Valid no 59 100.0 100.0 
B Valid no 67 98.5 98.5 
    yes 1 1.5 100.0 
    Total 68 100.0  
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Table E.21 Reason for not using exercise room at site A. 
  

Site  G3 Why don't you use the exercise room? 
 

Freq. 

A No Answer 40 

  bad knee 1 
  do enough weight lifting caring for my husband daily (2 1/2 hours usually) 1 
  don't exercise 1 
  don't exercise any more 1 
  don't know how 1 
  don't like the equipment 1 
  get enough exercise in the garden 1 
  have tried it but only felt comfortable with treadmill, no one to oversee use of 

other equipment 
1 

  it is claustrophobic 1 
  no attendant to explain use of equipment 1 
  not athletic 1 
  poor eyesight, can't read directions to use 1 
  rather walk outdoors 1 
  too lazy 1 
  too old 1 
  too strenuous 1 
  used to use it but prefer exercise classes in the Fordham 1 
  walking satisfies my need for exercise 1 
  would rather walk on own 1 
  Total 59 
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Table E.22 Reason for not using exercise room at site B. 
 

Site G3  Why don't you use the exercise room? 
 

Freq. 

B No Answer 25 
  bad knees 1 
  can't get access, too many people use it for rehab. 1 
  currently in therapy 1 
  did when I took therapy after surgery 1 
  don't feel the need 1 
  don't know enough about it 1 
  don't like mechanical exercise 1 
  don't need it 1 
  get plenty of exercise 1 
  go to Family Fitness Center 1 
  have equipment in my home 1 
  have own treadmill 1 
  haven't started using it 1 
  hospital pulmonary therapy 1 
  inconvenient 1 
  It was in use the few times I went there. Would like instructions on how to use 1 
  member of fitness center (outside site B) 1 
  more convenient to exercise in my room 1 
  never think of it 1 
  not able 1 
  not adequate 1 
  not convenient 1 
  not familiar with it 1 
  not interested 1 
  not interested, unappealing 1 
  not so inclined 1 
  others need it more than I do 1 
  participate in cardiac rehab program at hospital for prevention purposes 1 
  physical limitations 1 
  prefer to walk and garden 1 
  prefer to walk on my own 1 
  small and rehab folks use it for their patients 1 
  spouse in poor health stay with him 1 
  stay busy with chores at home, never think about going 1 
  the time you can use it I understand is inconvenient as it is being used by others 1 
  thought I had to have a letter from my doctor saying I need to use it 1 
  too cluttered 1 
  too cramped, rehab people use it 1 
  too far from home for the small equipment offered 1 
  too lazy to go there for exercise, prefer to wall the halls for my activities 1 
  too painful 1 
  use multipurpose room, exercise not approved by doctor 1 
  use treadmill, bike, and nu-step in the hospital 1 
  Total 68 
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Table E.23 Comments about exercise room.  
 

Site  G3 Comments about exercise room Freq. 
 

A No Answer 51 
  a little crowded 1 
  equipment too close together 1 
  instructor to instruct use of machines maybe once a month or 

occasionally would be good 
1 

  machines are high quality, could use a stepper 1 
  maintenance of machines is neglected 1 
  never been there 1 
  not the right kind of equipment 1 
  too small, too warm 1 
  Total 59 
   
B No Answer 52 
  ample for residents who use it 1 
  crowded 1 
  do not require a separate building 1 
  don't know 2 
  don't know condition 1 
  don't use it 1 
  great therapists but small crowded, poorly equipped 1 
  have only looked in doorway 1 
  I have used it very little, thus no judge 1 
  not applicable 1 
  not much equipment, need more space 1 
  too crowded if used by very many people 1 
  too small and too few pieces of equipment 1 
  too small for number of people who need to use it 1 
  we need better and more modern machines 1 
  Total 68 
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Table E.24 Changes to indoor/outdoor environment.  
 

Site If you could change one thing about the outdoor or indoor 
environment what would you change? 

Freq. 
 
 

A no answer 58 
  replace hard surface tennis court with soft surface, concrete surface is hard 

on the knees and joints 
1 

  Total 59 
   
B   43 
  a pool, fitness center 1 
  a real fitness center 1 
  add pool for water aerobics 1 
  add pool for water aerobics, repair walking paths 1 
  add pool for water therapy 1 
  add pool, shuffleboard court, tennis court, sound transmission, head phone 

system for partly deaf 
1 

  better drainage, have to walk on lawns to get around standing water on 
Cameron Dr., more paved walking paths (through woods and to connect 
streets) 

1 

  change time of exercise in multipurpose room to late morning early afternoon 1 
  Each unit should have a walk-in shower. Difficult for older people to step over 

side of tub. 
1 

  fitness center 1 
  have a special activity area or building with exercise equipment, indoor track, 

indoor pool and separate area for scheduled physical activities 
1 

  have grass grow on lawn outside my window 1 
  increase height of toilet seats 1 
  larger exercise area, more equipment 1 
  Long halls 1 
  more access to exercise room, too many people use it for rehab. so I have 

given up trying to get in. Need separate facility for rehab. people 
1 

  more convenient wheelchair paths 1 
  more covered sidewalks, swimming pool, gym 1 
  more indoor activities 1 
  more room for exercise, swimming, more areas outside for walking 1 
  need someone to lead exercises. Relying on residents is not enough other 

than … and exercise, there is very little help from staff 
1 

  new exercise facility for physical therapy, add nu-step, treadmill, bicycle, need 
separate area for physical therapy 

1 

  the low area that accumulates water 1 
  well pleased 1 
  Would like to add shuffleboard court. If add exercise center do not want 

monthly fees to increase 
1 

  Total 68 
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APPENDIX F. 

RELIABILITY MATRICES 
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C 
 
 

Reliability Analysis for Mobility Scale 
 

 
R E L I A B I L I T Y   A N A L Y S I S   -   S C A L E   (A L P H A) 

 
  1.     B1KNEE       Do you have any difficulties kneeling down 
  2.     B2WALK       Do you have difficulty walking one block 
  3.     B3STAIR      Do you have difficluty climbing one flight of stairs 
  4.     B4MOBLAI     Do you use any mobility aids to help you get around 
 
                             Mean        Std Dev       Cases 
 
  1.     B1KNEE            1.9606          .7908       127.0 
  2.     B2WALK            1.4882          .7000       127.0 
  3.     B3STAIR           1.5906          .7700       127.0 
  4.     B4MOBLAI          1.4409          .7628       127.0 
 
 
                    Correlation Matrix 
 
                B1KNEE      B2WALK      B3STAIR     B4MOBLAI 
 
B1KNEE          1.0000 
B2WALK           .6228      1.0000 
B3STAIR          .6641       .8008      1.0000 
B4MOBLAI         .5816       .6044       .6747      1.0000 
 
 
 
        N of Cases =       127.0 
 
                                                   N of 
Statistics for       Mean   Variance    Std Dev  Variables 
      Scale        6.4803     6.7913     2.6060          4 
 
 
Item-total Statistics 
 
               Scale          Scale      Corrected 
               Mean         Variance       Item-         Squared          Alpha 
              if Item        if Item       Total         Multiple        if Item 
              Deleted        Deleted    Correlation    Correlation       Deleted 
 
B1KNEE         4.5197         3.9659        .6984         .4899           .8704 
B2WALK         4.9921         4.1031        .7752         .6597           .8419 
B3STAIR        4.8898         3.7338        .8282         .7183           .8182 
B4MOBLAI       5.0394         4.0699        .6952         .4923           .8704 
C 
 
 
 
Reliability Coefficients     4 items 
 
Alpha =   .8837           Standardized item alpha =   .8850 
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Reliability Analysis for Access Scale (ALPHA) 
 
 
 
 
 
  1.     H1ACCESE     The exercise equipment in the exercise room meets my needs. 
  2.     H2ACCESP     Walking paths are easy to get to from my home. 
  3.     H3ACCESP     There are many pleasant places to walk in my community. 
  4.     H4ACCESS     There are enough places to sit and rest. 
  5.     H5ACCESS     There is plenty of shade from trees along walking paths. 
  6.     H6ACCESC     There are lots of choices for different routes I can take. 
  7.     H7ACCESO     I feel living at here offers me excellent opportunities to be  
   physically active. 
 
 
 
                            Mean        Std Dev       Cases 
 
  1.     H1ACCESE          2.0315          .7962       127.0 
  2.     H2ACCESP          1.3543          .5567       127.0 
  3.     H3ACCESP          1.6535          .6471       127.0 
  4.     H4ACCESS          1.8583          .7316       127.0 
  5.     H5ACCESS          1.9449          .7161       127.0 
  6.     H6ACCESC          1.6850          .6003       127.0 
  7.     H7ACCESO          1.5039          .7000       127.0 
 
 
 
 
                    Correlation Matrix 
 
                H1ACCESE    H2ACCESP    H3ACCESP    H4ACCESS    H5ACCESS    H6ACCESC    
H7ACCESO 
 
H1ACCESE        1.0000 
H2ACCESP         .4222      1.0000 
H3ACCESP         .3603       .5417      1.0000 
H4ACCESS         .1576       .2217       .3313      1.0000 
H5ACCESS         .2536       .3480       .4209       .4697      1.0000 
H6ACCESC         .2866       .3841       .6363       .3855       .4763      1.0000 
H7ACCESO         .4697       .4546       .4411       .2645       .2300       .5129      
1.0000 
 
 
 
        N of Cases =       127.0 
 
                                                   N of 
Statistics for       Mean   Variance    Std Dev  Variables 
      Scale       12.0315    10.5069     3.2414          7 
C 
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Reliability Analysis for Access Scale(ALPHA Continued 

 
 
 
 
 
Item-total Statistics 
 
               Scale          Scale      Corrected 
               Mean         Variance       Item-         Squared          Alpha 
              if Item        if Item       Total         Multiple        if Item 
              Deleted        Deleted    Correlation    Correlation       Deleted 
 
H1ACCESE      10.0000         7.8571        .4516         .2911           .7988 
H2ACCESP      10.6772         8.3632        .5695         .3929           .7766 
H3ACCESP      10.3780         7.7290        .6557         .5208           .7587 
H4ACCESS      10.1732         8.1920        .4249         .2655           .8007 
H5ACCESS      10.0866         7.9051        .5188         .3667           .7828 
H6ACCESC      10.3465         7.9425        .6514         .5294           .7617 
H7ACCESO      10.5276         7.8068        .5650         .4209           .7741 
 
 
 
Reliability Coefficients     7 items 
 
Alpha =   .8046           Standardized item alpha =   .8137 
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Reliability Analysis for Safety Scale (ALPHA) 
 
 
  1.     I1SAFETY     I feel safe from crime while walking 
  2.     I2SAFETY     Walking paths in my community are very well-maintained. 
  3.     I3SAFETY     Walking paths are easy to use. 
  4.     I4SAFETY     Curbs are easy to travel over. 
  5.     I5SAFETY     Ramps are easy to travel over. 
  6.     I6SAFETY     Entrance doors do not take undue effort to open. 
  7.     I7R 
 
                             Mean        Std Dev       Cases 
 
  1.     I1SAFETY          1.2362          .4264       127.0 
  2.     I2SAFETY          1.9606          .7807       127.0 
  3.     I3SAFETY          1.3386          .5074       127.0 
  4.     I4SAFETY          1.4331          .5988       127.0 
  5.     I5SAFETY          1.3071          .4962       127.0 
  6.     I6SAFETY          1.2756          .5445       127.0 
  7.     I7R               2.1496          .9004       127.0 
 
                    Correlation Matrix 
 
                I1SAFETY    I2SAFETY    I3SAFETY    I4SAFETY    I5SAFETY    I6SAFETY    I7R 
 
I1SAFETY        1.0000 
I2SAFETY         .3142      1.0000 
I3SAFETY         .2143       .3545      1.0000 
I4SAFETY         .3732       .4442       .5062      1.0000 
I5SAFETY         .2921       .3183       .4979       .6707      1.0000 
I6SAFETY         .2643       .1938       .2628       .3856       .4187      1.0000 
I7R              .1553      -.0480       .2183       .2321       .1983       .1257      
1.0000 
 
 
        N of Cases =       127.0 
 
                                                   N of 
Statistics for       Mean   Variance    Std Dev  Variables 
      Scale       10.7008     6.9891     2.6437          7 
C 
 
Item-total Statistics 
 
               Scale          Scale      Corrected 
               Mean         Variance       Item-         Squared          Alpha 
              if Item        if Item       Total         Multiple        if Item 
              Deleted        Deleted    Correlation    Correlation       Deleted 
 
I1SAFETY       9.4646         5.9491        .4125         .1927           .6798 
I2SAFETY       8.7402         5.1304        .3532         .2790           .6968 
I3SAFETY       9.3622         5.4551        .5386         .3356           .6493 
I4SAFETY       9.2677         4.8166        .6901         .5592           .6015 
I5SAFETY       9.3937         5.3200        .6216         .5093           .6328 
I6SAFETY       9.4252         5.6590        .3990         .2097           .6774 
I7R            8.5512         5.3763        .1921         .1158           .7647 
 
Reliability Coefficients     7 items 
 
Alpha =   .7058           Standardized item alpha =   .7539 
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Reliability Analysis for Total Walking Scale (ALPHA) 
 
 
 
                           
  1.     K11Z         Climb stairs or walk uphill 
  2.     K12Z         Walk fast or briskly 
  3.     K13Z         Walk to do errands 
  4.     K14Z         Walk leisurely 
 
                             Mean        Std Dev       Cases 
 
  1.     K11Z               .2815          .9391       127.0 
  2.     K12Z               .5492         1.0723       127.0 
  3.     K13Z               .9902         1.1367       127.0 
  4.     K14Z               .9094         1.2554       127.0 
 
 
                    Correlation Matrix 
 
                K11Z        K12Z        K13Z        K14Z 
 
K11Z            1.0000 
K12Z             .2960      1.0000 
K13Z             .2610       .0619      1.0000 
K14Z             .2978       .2712       .1607      1.0000 
 
 
 
        N of Cases =       127.0 
 
                                                   N of 
Statistics for       Mean   Variance    Std Dev  Variables 
      Scale        2.7303     8.0948     2.8451          4 
 
 
Item-total Statistics 
 
               Scale          Scale      Corrected 
               Mean         Variance       Item-         Squared          Alpha 
              if Item        if Item       Total         Multiple        if Item 
              Deleted        Deleted    Correlation    Correlation       Deleted 
 
K11Z           2.4488         5.3575        .4268         .1835           .3750 
K12Z           2.1811         5.4679        .2945         .1255           .4713 
K13Z           1.7402         5.6363        .2161         .0768           .5398 
K14Z           1.8209         4.6279        .3501         .1334           .4227 
C 
 
 
 
 
Reliability Coefficients     4 items 
 
Alpha =   .5263           Standardized item alpha =   .5369 
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Reliability Analysis for Total Physical Activity Scale (ALPHA) 
 
 
                        
 
 
  1.     K1Z          Dance 
  2.     K2Z          Play golf, carrying clubs 
  3.     K3Z          Play golf, in cart 
  4.     K4Z          Play singles tennis 
  5.     K5Z          Play doubles tennis 
  6.     K6Z          Do heavy work around the house 
  7.     K7Z          Do light work around the house 
  8.     K8Z          Heavy gardening 
  9.     K9Z          Do light gardening 
 10.     K10Z         Job or run 
 11.     K11Z         Climb stairs or walk uphill 
 12.     K12Z         Walk fast or briskly 
 13.     K13Z         Walk to do errands 
 14.     K14Z         Walk leisurely 
 15.     K15Z         Ride a bicycle or stationary cycle 
 16.     K16Z         Use other aerobic machines 
 17.     K17Z         Do water exercises 
 18.     K18Z         Swim moderately or fast 
 19.     K19Z         Swim gently 
 20.     K20Z         Do stretching or flexibility exercises 
 21.     K21Z         Do yoga or Tai-chi 
 22.     K22Z         Do aerobics or aerobic dancing 
 23.     K23Z         Do moderate to heavy strength training 
 24.     K24Z         Do light strength training 
 25.     K25Z         Do general conditioning exercises 
 26.     K26Z         Play shuffleboard 
 27.     K27Z         Play croquet 
C 
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Reliability Analysis for Total Physical Activity Scale (ALPHA) Continued 
 
 
 

 
                             Mean        Std Dev       Cases 
 
  1.     K1Z                .0256          .1720       127.0 
  2.     K2Z                .1811         1.0694       127.0 
  3.     K3Z                .3386         1.0077       127.0 
  4.     K4Z                .0610          .6877       127.0 
  5.     K5Z                .0906          .8778       127.0 
  6.     K6Z                .0610          .3981       127.0 
  7.     K7Z                .4843         1.1776       127.0 
  8.     K8Z                .2559         1.0831       127.0 
  9.     K9Z                .5906         1.1058       127.0 
 10.     K10Z               .2028          .8016       127.0 
 11.     K11Z               .2815          .9391       127.0 
 12.     K12Z               .5492         1.0723       127.0 
 13.     K13Z               .9902         1.1367       127.0 
 14.     K14Z               .9094         1.2554       127.0 
 15.     K15Z               .3878         1.0629       127.0 
 16.     K16Z               .2717         1.0456       127.0 
 17.     K17Z               .1850          .6254       127.0 
 18.     K18Z               .0492          .2728       127.0 
 19.     K19Z               .0512          .2406       127.0 
 20.     K20Z               .6555         1.0360       127.0 
 21.     K21Z               .1969          .6536       127.0 
 22.     K22Z               .0748          .4253       127.0 
 23.     K23Z               .1181          .4785       127.0 
 24.     K24Z               .3031          .6460       127.0 
 25.     K25Z               .4114          .7484       127.0 
 26.     K26Z               .0827          .4285       127.0 
 27.     K27Z               .1102          .8537       127.0 
C 
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Reliability Analysis for Total Physical Activity Scale (ALPHA) Continued 
 
 
 

Correlation Matrix 
 
                K1Z         K2Z         K3Z         K4Z         K5Z         K6Z         K7Z         K8Z         K9Z         K10Z 
 
K1Z             1.0000 
K2Z             -.0254      1.0000 
K3Z             -.0103       .1908      1.0000 
K4Z             -.0133      -.0151      -.0301      1.0000 
K5Z             -.0155      -.0176      -.0075      -.0092      1.0000 
K6Z             -.0230       .5157       .0779      -.0137      -.0159      1.0000 
K7Z             -.0617       .3615       .0233      -.0368      -.0428       .4994      1.0000 
K8Z             -.0354       .0526       .0409      -.0211      -.0246       .1407       .1230      1.0000 
K9Z             -.0227       .1739       .0141      -.0073       .0840       .2262       .3432       .5611      1.0000 
K10Z             .1527       .0535      -.0685      -.0226      -.0263      -.0391      -.0696      -.0002      -.0405      1.0000 
K11Z            -.0449      -.0363       .0584       .0208      -.0227      -.0463      -.0009      -.0065      -.0582       .3235 
K12Z            -.0768       .0246       .1112      -.0458      -.0533      -.0396       .0187      -.0250       .1334       .2889 
K13Z            -.0494       .0908       .0701       .3745      -.0836       .2348       .1726      -.0048       .0942       .0735 
K14Z             .0315       .0866       .1142      -.0648      -.0533       .1243       .1041       .0073       .1907       .0849 
K15Z            -.0167      -.0352       .2196      -.0326       .2805      -.0564      -.1009       .0363       .0159       .1032 
K16Z            -.0390      -.0168       .0175      -.0232       .7950      -.0401      -.0597       .0577       .1223       .0385 
K17Z            -.0259      -.0505       .0265       .2238      -.0308      -.0457      -.0088      -.0500      -.1205      -.0754 
K18Z            -.0270      -.0308       .3178      -.0161      -.0188      -.0279      -.0686       .0863      -.0280       .0221 
K19Z            -.0319      -.0363       .0569      -.0190       .0108      -.0329      -.0251      -.0240      -.0287      -.0542 
K20Z            -.0448      -.0198      -.0024       .4398      -.0658      -.0978       .0036       .0080       .0963       .0710 
K21Z             .0166      -.0514      -.0282      -.0269       .4745      -.0465       .0028      -.0374       .0266      -.0768 
K22Z            -.0264      -.0300      -.0596       .3523      -.0183      -.0272      -.0729       .0109      -.0092       .6099 
K23Z            -.0129       .0180       .0573      -.0221       .3133      -.0381       .0236      -.0119       .0077       .2190 
K24Z             .2733      -.0140       .1024      -.0420      -.0488      -.0725       .1270      -.0522      -.0380       .2166 
K25Z             .0255       .0667      -.0198       .3990       .1490      -.0350       .1594       .0208       .1764      -.0930 
K26Z            -.0289      -.0329       .2253      -.0173      -.0201      -.0298      -.0623       .0064       .0574       .0216 
K27Z            -.0194      -.0220       .2694      -.0115      -.0134      -.0200      -.0515      -.0308      -.0695      -.0329 
C 
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Reliability Analysis for Total Physical Activity Scale (ALPHA) Continued 
 
                 
                K11Z        K12Z        K13Z        K14Z        K15Z        K16Z        K17Z        K18Z        K19Z        K20Z 
 
K11Z            1.0000 
K12Z             .2960      1.0000 
K13Z             .2610       .0619      1.0000 
K14Z             .2978       .2712       .1607      1.0000 
K15Z            -.0516       .1220      -.0034       .0786      1.0000 
K16Z            -.0002      -.0333       .0306       .0185       .4392      1.0000 
K17Z             .0711       .1742       .1931       .0114       .1516      -.0267      1.0000 
K18Z             .0539       .1917      -.0128       .1319       .3562       .1145       .1294      1.0000 
K19Z             .0148      -.0483       .0581      -.0174       .0479       .0488       .2564      -.0387      1.0000 
K20Z             .1198       .1779       .2401      -.0341       .0061      -.0187       .1382      -.0589      -.0919      1.0000 
K21Z             .0731      -.0104      -.0822      -.0506       .0499       .3457       .0631       .2178       .0237      -.0639 
K22Z            -.0358       .2072       .1226      -.0699       .1372       .0421       .1378       .0279       .1998       .2188 
K23Z             .3438       .1780       .0195       .1501       .2242       .2883       .0076       .0083      -.0357       .1207 
K24Z             .2523       .1795       .1297       .2176       .1489       .0064       .1535       .0526      -.0623       .2292 
K25Z            -.0828      -.0143       .1861      -.0234       .0142       .0944       .1000      -.0659      -.0683       .5758 
K26Z             .0835      -.0165       .0821       .1607      -.0557       .0967      -.0575       .0243       .0260       .0256 
K27Z            -.0081       .1203      -.0157       .0672       .3423       .0634       .1111       .3194       .0061       .0651 
 
 
                K21Z        K22Z        K23Z        K24Z        K25Z        K26Z        K27Z 
 
K21Z            1.0000 
K22Z            -.0534      1.0000 
K23Z             .2946       .0757      1.0000 
K24Z             .1289       .1136       .1593      1.0000 
K25Z             .1171       .0724      -.0578       .1483      1.0000 
K26Z            -.0586      -.0342      -.0480       .1847      -.1069      1.0000 
K27Z            -.0392      -.0229      -.0321       .0837      -.0358       .0644      1.0000 
 
 
        N of Cases =       127.0 
                                                   N of 
Statistics for       Mean   Variance    Std Dev  Variables 
      Scale        7.9193    50.4344     7.1017         27 
C 
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Reliability Analysis for Total Physical Activity Scale (ALPHA) Continued 
 
 
Item-total Statistics 
 
               Scale          Scale      Corrected 
               Mean         Variance       Item-         Squared          Alpha 
              if Item        if Item       Total         Multiple        if Item 
              Deleted        Deleted    Correlation    Correlation       Deleted 
 
K1Z            7.8937        50.4737       -.0282         .2292           .6396 
K2Z            7.7382        46.8630        .1658         .3551           .6335 
K3Z            7.5807        46.6715        .1996         .2907           .6289 
K4Z            7.8583        48.4986        .1527         .5291           .6328 
K5Z            7.8287        47.4441        .1836         .7410           .6303 
K6Z            7.8583        49.0909        .2125         .4694           .6310 
K7Z            7.4350        46.0925        .1848         .4188           .6322 
K8Z            7.6634        47.3684        .1270         .3996           .6385 
K9Z            7.3287        44.7576        .3010         .5235           .6162 
K10Z           7.7165        47.9131        .1693         .6755           .6315 
K11Z           7.6378        46.5067        .2378         .4970           .6245 
K12Z           7.3701        45.2310        .2810         .3440           .6189 
K13Z           6.9291        44.6586        .2951         .3593           .6169 
K14Z           7.0098        44.5937        .2544         .2849           .6229 
K15Z           7.5315        45.4305        .2704         .4750           .6203 
K16Z           7.6476        45.4408        .2767         .7311           .6196 
K17Z           7.7343        48.7587        .1471         .2693           .6332 
K18Z           7.8701        49.4949        .2253         .3954           .6326 
K19Z           7.8681        50.3590        .0051         .2629           .6393 
K20Z           7.2638        45.8922        .2471         .5468           .6233 
K21Z           7.7224        48.9437        .1163         .4362           .6355 
K22Z           7.8445        49.0485        .2023         .6927           .6312 
K23Z           7.8012        48.1551        .3087         .3802           .6246 
K24Z           7.6161        47.3331        .3020         .4263           .6215 
K25Z           7.5079        47.3234        .2478         .5297           .6246 
K26Z           7.8366        49.7543        .0821         .2398           .6370 
K27Z           7.8091        48.2247        .1249         .2320           .6360 
 
Reliability Coefficients    27 items 
 
Alpha =   .6377           Standardized item alpha =   .6331 
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APPENDIX G. 
GLOSSARY 
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Definition of Terms 

 
 
Adherence 
Adherence is the extent to which a person’s behavior coincides with appropriate medical and health 
advice. 
 
Adult day care 
Adult day care provided oversight for people who do not require 24-hour care, but are not capable of full-
time independent living. 
 
Assisted living 
Assisted living provides assistance for residents with chronic care needs excluding complete 24-hour 
skilled nursing care. Assisted living services include helping a resident with bathing, dressing, taking 
medications, and other daily activities. 
 
Behavior setting 
A behavior setting refers to specific visual qualities or physical cues within the environment that influence 
behavior patterns. Behavior settings are small-scale social physical systems characterized by a definite 
time and place locus, within spatial boundaries where there is a regularly occurring pattern of behavior 
and a close link between both individual and group behaviors with physical objects in the environment. 
For example, a kitchen has certain physical features or visual cues that send an environmental message 
about what behavior is appropriate in that setting. 
 
Community 
In the context of this paper community refers to a group of persons with one or more common 
characteristics residing in a geographically coherent place, i.e. residential neighborhood, continuing care 
retirement community. Community is more than the sum of its residents, it is the web of relationships 
between people and institutions or organizations that hold communities together. In the context physical 
activity research within an ecological framework, communities consist of relationships among its 
individuals, the role of its institutions or organizations and health policies that affect them. 
 
Continuing Care Retirement Community (CCRC) 
In general, CCRCs are communities that provide a continuum of care to older adults under a contract for 
the life of an individual or for a period longer than one year. Typically there are three levels/stages of care 
offered by CCRCs: 
 

1. Independent Living – is for individuals who are capable of doing the basic chores of everyday life 
but who may need occasional help from others. 

 
2. Assisted Living – provides assistance for residents with chronic care needs excluding complete 

24-hour skilled nursing care. Assisted living services include helping a resident with bathing, 
dressing, taking medications, and other daily activities. 

 
3. Skilled Nursing Care – generally provides 24-hour nursing care, rehabilitative services, and 

assistance with activities of daily living to the chronically ill as well as those who have been 
hospitalized for an illness or operation and require a short period of rehabilitation before returning 
home. 
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Continuing care 
Continuing care is defined by the North Carolina General Statutes as, “… the furnishing to an 
individual other than an individual related by blood, marriage, or adoption to the person 
furnishing the care, of lodging together with nursing services, medical services, or other health 
related services pursuant to an agreement effective for the life of the individual or for a period 
longer than one year” (NCDI, 2003). 
 
Environment 
Human environment refers “not only to those characteristics people have constructed, modified, or 
perceived as components of human settlements but also interpersonal relations and social organization 
that affect both physical and mental health and psychological well-being” (Lawrence, 2002 in HEP). 
 

Exercise 
Exercise or physical activity can be characterized in terms of three elements: intensity, duration and 
frequency (Shephard, 1997). Intensity of exercise relates to the level at which a person’s body is working, 
either in absolute terms (e.g. as a multiple of an individual’s basal metabolic rate) or in relative terms (e.g. 
as a percentage of an individual’s maximal heart rate) (Singh, 2002. p. 263). Duration refers to the time 
period that the activity is performed (Singh, 2002). Frequency is the number of exercise sessions (times) 
a person participates in the activity during the course of a week (Singh, 2002. p. 263). 
 
Health  
The definition of the World Health Organization states that health is “not merely the absence of disease 
and infirmity but a state of optimal physical, mental and social well-being” (World Health Organization, 
1946). 
 
Lawrence, (2002 in HEP) defines health as “a condition or state of human beings resulting from the 
interrelationships between humans and their biological, chemical, physical, and social environments. In 
the field of health promotion, health is not considered as an abstract condition but as the ability of an 
individual to achieve his or her potential and to respond positively to challenges of daily life.  . . . Health is 
an asset or a resource for everyday life, rather than a standard or goal that ought to be achieved”.  
 
Independent living 
Independent living residents are individuals who are capable of doing the basic chores of everyday life 
but who may need occasional help from others. Housing for independent living adults may be a single 
family home, a duplex, an apartment, or a condominium. 
 
Long-term care 
Long-term care refers to a facility that provides housing and support services for elderly who cannot or do 
not wish to maintain an independent household. 
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Safety  
Safety is used in this study to indicate a sense of well-being. It refers to more than just being safe from 
crime. Safety refers to an individual’s psychological and physical well-being whether actual or perceived 
and encompasses the physical, social and biological limitations that are part of aging. 
 
Self-efficacy  
Self-efficacy refers to “people’s beliefs about their capabilities to exercise control over events that affect 
their lives” (Bandura, 1989, p. 1175). 
 
Skilled Nursing Care generally provides 24-hour nursing care, rehabilitative services, and assistance 
with activities of daily living to the chronically ill as well as those who have been hospitalized for an illness 
or operation and require a short period of rehabilitation before returning home. 
 
Spatial orientation 
Refers to a process by which a person knows where he or she is relative to something else.   
 
Social integration 
Social integration is defined by the degree of personal interaction between the individual and other 
residents within the environmental context indicated by social behavior, e.g. interaction, social networks 
(i.e., neighboring, contact with friends and family, recreational activity), and access to community 
amenities and services. 
 
Physical activity 
Physical activity is defined as any ‘bodily movement produced by the contraction of skeletal muscles that 
substantially increases energy expenditure, although the intensity and duration can vary’ (Singh, 2002). 
Exercise is “a subcategory of leisure time physical activity in which planned, structured, repetitive bodily 
movements are performed’ (Singh, 2002. p. 263). Physical fitness is a ‘set of attributes that people have 
or achieve that relates to the ability to perform physical activity’ (Singh, 2002. p. 263). 
 
 

 

  

 

 
 


