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ABSTRACT 

 

 

DISABILITY, PHYSICAL ACTIVITY, HEALTH, HEALTH STATUS, AND 

CHRONIC DISEASES IN ADULTS  

 

 

 

Shirit Chaia-Rivka Rosenberg 

 

 

  There is a great deal of concern regarding the levels of physical inactivity in 

people with disability, which is more prevalent than in the general population. Inactivity 

in individuals with disabilities can lead to higher rates of chronic diseases and obesity and 

vice versa. Moreover, disability is increasing in middle-aged adults while decreasing 

among older adults. This purpose of this dissertation was to: 1) evaluate the prevalence of 

disability across the lifespan, 2) to examine the relationships between disability (DA), 

physical activity (PA), and factors associated with them, and 3) to look at the trends in 

these factors to understand the patterns occurring in middle-aged adults compared with 

older adults.  

  Data analyzed for this dissertation were collected as part of the Behavioral Risk 

Factor Surveillance Survey (BRFSS) conducted between 2003 and 2011. Measures 

included DA, PA, chronic diseases, sociodemographics, health risk behaviors, and health 

status.  



  In our first study, we found that respondents categorized as disabled or 

functionally limited reported less PA, more chronic diseases, and poorer health behaviors 

than those categorized as able bodied. There was a higher prevalence of DA in the 

middle-aged and older adults compared to younger adults. Individuals with lower 

incomes and those with chronic diseases were more likely to be classified as having a 

disability compared to individuals with higher incomes and individuals without chronic 

disease. Our second study showed that middle-aged people were less likely to meet 

physical activity recommendations compared with older adults. Having a DA and being 

in poor health were strongly associated with not meeting the PA recommendations. In our 

third study, we found all the age groups showed an increase in functional limitation and 

DA over time. Further, among all age groups there was an increase in meeting aerobic 

recommendations over time. Our studies showed that DA and functional limitation are 

strongly associated with unhealthy behaviors and chronic diseases and poorer health. 

Moreover, middle-aged and older adults showed similar results in DA and PA 

recommendations. Given that physical inactivity has the potential to reduce disability, 

prevent chronic disease and enhance health, greater public health attention to what is 

warranted. 
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Chapter I 

INTRODUCTION 

  In the United States, there are between 50 and 60 million individuals living with a 

disability ("U.S. Department of Health and Human Services: Office of Disease 

Prevention and Health Promotion--Healthy People 2010," 2000). Disability can be 

defined in many different ways: the International Classification of Functioning, 

Disability, and Health (ICF) of the World Health Organization (WHO), disability is 

defined as “an interaction between an individual with health conditions and personal or 

environmental factors”. The term disability encompasses impairments, activity 

limitations, and participation restrictions, and disability is therefore a “complex 

phenomenon, reflecting the interaction between features of a person’s body and features 

of the society in which he or she lives” (World Health Organization, 2014a). The ICF 

standardized the classification of changes in body function, body structure, activity, 

participation levels, and environmental factors influencing health (World Health 

Organization, 2014a; World Health Organization., 2001), disability can be classified 

along a continuum starting with impairments, physical limitations, and restrictions in 

participation involving psychological, physiologic, or anatomic function loss or 

abnormality (World Health Organization., 2001) a person can have an impairment but not 

be disabled (Rimmer & Marques, 2012). Physical limitations may affect people with 

disabilities, limiting work, sports, exercise, or home related activities (Rimmer & 

Marques,2012). Poorer mental health also affects people with disabilities, limiting their 

activities, whether from stress, depression, or emotional problems, such as anxiety 

(Centers for Disease Control and Prevention, 2004). Unfortunately, most adults with 
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disabilities do not meet the targets for physical activity and are more likely to be inactive 

than those who do not have a disability (Boslaugh & Andresen, 2006; Rimmer & 

Rowland, 2008). 

 Physical activity is defined as bodily movement caused by activating skeletal 

muscles, resulting in an increase above resting energy expenditure (American College of 

Sports Medicine, 2013; U.S. Department of Health and Human Services, Public Health 

Service, & Centers for Disease, 2008). People with disabilities who are of lower 

socioeconomic status (SES) and of minority status are more likely to be physically 

inactive (Brand, Alston, & Harley, 2011; Do, 2009). Inactivity in individuals with 

disabilities can lead to higher rates of chronic diseases and obesity (Nantel, Mathieu, & 

Prince, 2011; "U.S. Department of Health and Human Services: Office of Disease 

Prevention and Health Promotion--Healthy People 2010," 2000; Zhao, Ford, Li, Crews, 

& Mokdad, 2009). Obesity and chronic diseases can also lead to disability (Nantel et al., 

2011; Okoro, Hootman, Strine, Balluz, & Mokdad, 2004; Zhao et al., 2009). Further, 

obesity is an important factor contributing to the increasing prevalence of disability in the 

middle-age population (Martin & Schoeni, 2014; Rimmer, Braddock, & Pitetti, 1996).  

Additionally, negative health behaviors including tobacco, alcohol use, and poor sleep are 

associated with chronic disease and disability (Zhao et al., 2009; Liu et al., 2013; Center 

for Disease Control, 2013; Vita et al., 1998). In addition, those with a lower education 

and economic status experience worse health outcomes across all levels of the 

socioeconomic spectrum (Do, 2009).  

  Research on disability has focused on older adults due to its high prevalence in 

this age group (Seeman et al., 2010). Yet, recent data suggests that the prevalence of 
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disability is decreasing among older adults (Crimmins, 2004; Freedman et al., 2013), and 

may be increasing among middle-aged adults (Bhattacharya, Choudhry, & Lakdawalla, 

2008; Freedman et al., 2002; Martin et al., 2010; Martin & Schoeni, 2014; Seeman et al., 

2010; Wang, 2002). This increase may be related to the concurrent increase in the 

presence of chronic illnesses and obesity (Armour, Courtney-Long, Campbell, & 

Wethington, 2012; Bauer, Briss, Goodman, & Bowman, 2014; Bhattacharya et al., 2008; 

Dixon-Ibarra & Horner-Johnson, 2014; Martin et al., 2010; Martin & Schoeni, 2014). 

Furthermore, few studies have examined the prevalence of disability among adults across 

the adult lifespan using large, representative national samples (Bhattacharya et al., 2008; 

Bodde, Seo, & Frey, 2009; Martin et al., 2010; Martin & Schoeni, 2014; Okoro et al., 

2004; Stenholm et al., 2014; Vita et al., 1998). 

 

Significance 

 

  There has been an apparent increase in disability associated with obesity, chronic 

diseases and musculoskeletal injuries in middle-aged individuals (Martin et al., 2010; 

Martin & Schoeni, 2014). Few studies have examined the prevalence of disability in 

large, representative national samples (Bhattacharya et al., 2008; Bodde et al., 2009; 

Martin et al., 2010; Martin & Schoeni, 2014; Vita et al., 1998). Further work evaluating 

the prevalence of disability in middle-aged adults is needed, as is research examining the 

relationships between disability, physical activity, and factors associated with them. 

Comparisons between middle-aged, younger and older adults will permit examination of 
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possible differences in correlates and patterns across the lifespan. Evaluating the trends in 

these factors also will be helpful in understanding the possible changes in physical 

activity and disability occurring over time.   

 

Overview 

 

  This dissertation consists of three separate but related, studies on adults with and 

without disability who are in one of three different life stages: young (ages18-44 years), 

middle-aged (ages 45-64 years), and older adults (ages 65 years and older) and focuses 

on physical activity and disability, their association with health risk behaviors, chronic 

disease and health status. 

  The data for this dissertation are drawn from the Behavioral Risk Factor 

Surveillance System (BRFSS) conducted between 2003 and 2011. The first study 

describes (1) the prevalence of disability across younger (ages 18-44 years), middle-aged 

(ages 45-64 years), and older adults (ages 65 years and older), and (2) sociodemographic 

factors and health risk behaviors in young, middle-aged, and older adults across levels of 

disability/ability. The second study identifies the health and sociodemographic correlates 

of aerobic physical activity and muscle strengthening exercises after adjusting for 

disability. The third study examines the trends in disability and physical activity in 

middle aged adults and older adults over a ten-year period from 2003 to 2009 and 

evaluates which factors are associated with these trends. 
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Limitations 

 

The papers in this dissertation are limited by: 

1. Use of cross sectional data, which does not allow for causal inferences. 

2. Self-report measures which could be affected by recall, report and social desirability 

biases, all of which could all lead to errors (Brown, Yore, Ham, & Macera, 2005). 

Although physical activity self-report measures can be problematic when measuring 

for energy expenditure, when measuring group physical activity habits, as we have 

done so in these papers, they are most effective when used in epidemiological or 

surveillance studies (Brown et al., 2005). 

3. The definition of disability is based on self-reported physical activity limitation and 

use of special equipment and it is difficult to identify the specific limitations or 

precise WHO classification (Brown et al., 2005). 

4. Limited by how questions are asked on the BRFSS. 

 

Operational Definitions 

 

Disability – In these dissertation papers, disability is defined using the World Health 

Organization (WHO) definition which defines disability as “an umbrella term for activity 

limitation, impairments, and participation restrictions” (World Health Organization, 

2001).   
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Functional limitation – Activity limitations limiting work, sports, exercise, or home 

related activities (World Health Organization, 2013). 

Mental health - Mental health is a state of well-being where an individual can manage 

their potential, stress level, can contribute to their community, and work productively 

World Health Organization, 2014b). 

Chronic diseases – Chronic diseases, also known as noncommunicable diseases, are  

not passed from person to person.  They progress slowly over a long duration of time 

(34).   

Physical activity –“Physical activity is any bodily movement produced by the contraction 

of skeletal muscle that increases energy expenditure above a basal level”. Physical 

activity can be categorized is according to mode (type), intensity (how hard), and purpose 

(occupational, leisure, self-care, etc.) (Physical Activity Guidelines Advisory Committee 

2008). 

Sociodemographics - Is a way of looking at how individuals or families fit into society 

using social measures that have been shown to impact people’s health and well-being, 

including sex, education, and race/ethnicity, marital status, work status, income, children 

under 18 years of age living at home. 

Body mass index (BMI) – This is an assessment of weight relative to height, and is 

calculated by dividing weight in kilograms by height in meters squared. Muscle mass is 

not considered with this type of anthropometric measure, which can lead to 

overestimation of body fat (American College of Sports Medicine, 2013; National 

Institutes of Health National Heart Lung and Blood Institute, 1998). 
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Health risk behaviors – Behaviors which improve or reduce an individual's health, 

including smoking, alcohol use/misuse, sleep, and being physically active/inactive.  

Health status or Health-related quality of life (HRQOL) – A subjective evaluation of the 

aspects of life including physical and mental health perceptions and their correlates —

including health risks and conditions, functional status, social support, and 

socioeconomic status (Center for Disease Control and Prevention, 2011).  

 

Organization of the Dissertation 

 

  Each of the following three chapters is comprised of a distinct paper examining 

disability and physical activity. Each paper is written as a journal article and contains its 

own abstract, introduction, methods, results, and discussion. The dissertation then ends a 

literature review, appendices, and references.  

  The first study found in Chapter II describes the patterns of disability and chronic 

diseases across physical activity levels in younger (ages 18-44 years), middle-aged (ages 

45-64 years), and older adults (ages 65 and older) and compares these patterns across the 

age groups. This research allows for the identification of possible differences in patterns 

of disability, which may identify opportunities including for prevention efforts across the 

lifespan. This study describes: (1) the prevalence of disability across younger, middle-

aged, and older adults, and (2) sociodemographic factors and health behaviors in young, 

middle-aged, and older adults across levels of disability/ability. We hypothesized that 

there will be a higher prevalence of functional limitations and disability in middle-aged 

and older adults, compared with younger adults. Furthermore, we hypothesized those 
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with functional limitations and disability will have more chronic diseases and more 

unhealthy behaviors than able bodied persons. 

  The second study, found in Chapter III, evaluates the health and 

sociodemographic correlates of aerobic physical activity in middle-aged and older adults, 

and (2) the health and sociodemographic correlates of muscle strengthening exercises in 

middle-aged and older adults.  We hypothesized that there will be an association between 

disability, health status, age, race/ethnicity, and education with both aerobic and muscle 

strengthening physical activity.  

  The third study is found in chapter IV. In this study, we examine trends in 

disability and physical activity in younger, middle-aged and older adults over a six-year 

period (2003-2009) and factors associated with these trends. We hypothesized that 

middle-aged adults will have a more rapid increase in rate of disability, compared with 

younger and older adults over a six year period. We also hypothesized that there will be a 

decrease in physical activity over time. 
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Chapter II 

SELF-REPORTED HEALTH, PHYSICAL ACTIVITY AND HEALTH 

BEHAVIORS AMONG YOUNG, MIDDLE–AGED, AND OLDER ADULTS 

WITH AND WITHOUT DISABILITY 

 

                                                                Abstract 

 

  Purpose: To describe the prevalence of levels of disability, physical activity, 

chronic diseases, and selected health behaviors among adults completing the 2011 

Behavioral Risk Factor Surveillance System (BRFSS) survey. Methods: Respondents 

were classified by disability status (disabled, functionally limited, and able bodied) and 

by age [younger (aged 18-44 years), middle-aged (aged 45-64 years), and older (aged 

65+ years)]. Participants’ physical activity levels were categorized as meeting both 

aerobic and muscle strengthening guidelines, meeting aerobic guidelines only, meeting 

muscle strengthening guidelines only, or meeting neither guidelines. Examined 

sociodemographics included age, sex, education, race/ethnicity, income, and marital 

status. The chronic diseases and associated health risk behaviors studied were asthma, 

cardiovascular diseases, arthritis, diabetes, cancer, and obesity, smoking status, sleep, and 

alcohol use. Contingency tables, chi square statistics, and odds ratios were used to 

compare distributions across disability and age categories. Results:  The analytic sample 

included 186,844 men and 289,697 women with complete data. Physical activity levels 

differed across both disability and age categories (p=0.001). Respondents categorized as 
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disabled or functionally limited reported less physical activity, more chronic diseases, 

and fewer health behaviors than those categorized as able bodied. There was a higher 

prevalence of disability in the middle-aged and older adults compared to younger adults. 

Individuals with lower incomes and those with chronic diseases were more likely to be 

classified as having a disability compared to individuals with higher incomes and 

individuals without chronic disease. Conclusions: Given that approximately one-third of 

middle-aged adult were disabled or functionally limited, greater public health attention to 

this middle-aged cohort is warranted as most health promotion efforts are currently 

directed toward older adults. Reducing disability in middle-age adults is particularly 

important because they are of working-age, and the potential economic and long-term 

impacts of disability could be substantial. 

 

Introduction 

  Disability is a major health problem associated with physical inactivity, poor 

health outcomes, and economic costs, and its impact is especially devastating among 

people of working age (Beckles, Truman, & Centers for Disease Control Prevention, 

2013; Bhattacharya, Choudhry, & Lakdawalla, 2008; Boslaugh & Andresen, 2006; 

Rimmer & Rowland, 2008; "U.S. Department of Health and Human Services: Office of 

Disease Prevention and Health Promotion--Healthy People 2010," 2000). Impaired 

activity or functional limitations affect many people with disability, limiting work, sports, 

exercise, and home related activities (Rimmer & Marques, 2012). Those who are 

functionally limited are less likely to participate in any physical activity and as a result 

are, less likely to meet current recommendations for moderate and vigorous intensity 
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physical activity compared to able bodied individuals (Boslaugh & Andresen, 2006; U.S. 

Department of Health and Human Services, 2012; U.S. Department of Health and Human 

Services, Public Health Service, & Centers for Disease, 2008; "U.S. Department of 

Health and Human Services: Office of Disease Prevention and Health Promotion--

Healthy People 2010," 2000; UN World Health Organization (WHO), 2011). 

  Although activity limitations and physical inactivity among people with 

disabilities are multi-causal, they may result in greater energy expenditure during 

activities of daily living and fatigue, creating a disincentive for movement (Heath & 

Fentem, 1997). Additionally, disabilities or limitations due to underlying disease 

contribute to reduced physical fitness (aerobic capacity and muscular 

strength/endurance). Moreover, primary or secondary mental health concerns (e.g., stress, 

depression, anxiety, emotional problems) or cognitive limitations may also limit activity 

(Centers for Disease Control and Prevention, 2004; Garber et al., 2010). Compounding 

the problem of limited activity, people with disability, especially those with comorbid 

chronic diseases, frequently engage in other unhealthy behaviors such as tobacco use, 

excessive alcohol consumption, and poor sleep (Center for Disease Control and 

Prevention, 2013; Liu et al., 2013). Further, environmental factors such as the 

inaccessibility of exercise facilities composite the challenges to persons with physical 

disabilities to be active (Centers for Disease & Prevention, 2007; J. H. Rimmer, Riley, 

Wang, Rauworth, & Jurkowski, 2004). 

   Research on disability has focused on older adults due to its high prevalence in 

this age group (Seeman, Merkin, Crimmins, & Karlamangla, 2010). Yet, recent data 

suggests that the prevalence of disability is decreasing among older adults (Crimmins, 
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2004; Freedman et al., 2013), and may be increasing among middle-aged adults 

(Bhattacharya et al., 2008; Freedman, Martin, & Schoeni, 2002; Martin, Freedman, 

Schoeni, & Andreski, 2010; Martin & Schoeni, 2014; Seeman et al., 2010; Wang, 2002). 

This increase may be related to the concurrent increase in the presence of chronic 

illnesses and obesity (Armour, Courtney-Long, Campbell, & Wethington, 2012; Bauer, 

Briss, Goodman, & Bowman, 2014; Bhattacharya et al., 2008; Dixon-Ibarra & Horner-

Johnson, 2014; Martin et al., 2010; Martin & Schoeni, 2014). Nonetheless, few studies 

have examined the prevalence of disability among adults across the adult lifespan using 

large, representative national samples (Bhattacharya et al., 2008; Bodde, Seo, & Frey, 

2009; Martin et al., 2010; Martin & Schoeni, 2014; Okoro, Hootman, Strine, Balluz, & 

Mokdad, 2004; Stenholm et al., 2014; Vita, Terry, Hubert, & Fries, 1998). There is a 

clear need for research evaluating the prevalence of disability across the adult lifespan 

and for research examining the relationships between disability, health behaviors, and 

individual characteristics. This research would allow for the possible identification of 

differences in patterns of disability and possible opportunities for prevention efforts 

across the lifespan. Therefore, this study describes: 1) the prevalence of disability across 

younger, middle-aged, and older adults, and 2) sociodemographic factors and health 

behaviors in young, middle-aged, and older adults across levels of disability/ability. We 

hypothesized that there will be a higher prevalence of functional limitations and disability 

in middle-aged and older adults, compared with younger adults. Furthermore, we 

hypothesized those with functional limitations and disability will have more chronic 

diseases and more unhealthy behaviors than able bodied persons.  
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Methods and Procedures 

 

  The data analyzed for this study were collected as part of the Behavioral Risk 

Factor Surveillance Survey (BRFSS) conducted in 2011 (Center for Disease Control and 

Prevention, 2011). The BRFSS is a random-digit dialing telephone-based health survey 

used to collect self-reported health information from adults 18+ years of age in all 50 

states, and the District of Columbia, Puerto Rico, as well as the U.S. Virgin Islands, and 

Guam (Centers for Disease Control and Prevention, 2009a, 2009b). It is the largest 

telephone health survey in the world focusing on health risk behaviors, preventive health 

practices, and health care access. States use BRFSS data to identify emerging health 

problems, establish and track progress on meeting health objectives, and to develop and 

evaluate public health policies and programs (Centers for Disease Control Prevention, 

2012). Our study sample included 476,541 adults 18 years of age or older (men=186,844; 

women=289,697), who had complete data on all study variables. 

 

      Measures 

 

Disability 

    Respondents were categorized as being disabled, functionally limited, or able 

bodied using two items consistent with the World Health Organization definitions of 

disability (World Health Organization., 2001). Persons were classified as disabled if they 

reported an activity limitation and that they used special equipment, such as a mobility 
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aid, while individuals who reported either an activity limitation or the use of special 

equipment were categorized as being functionally limited. Those who reported no 

physical limitations or special equipment use were classified as able bodied. 

 

Physical Activity and Health Risk Behaviors  

    Respondents’ physical activity levels were determined using six items that 

assessed time spent participating in moderate or vigorous intensity aerobic physical 

activity and muscle strengthening exercises. Using a classification scheme consistent 

with current recommendations for physical activity employed by the Centers for Disease 

Control and Prevention (Guidelines for Physical Activity for Americans, 2008), the 

following categories were created: 1) met both aerobic and muscle strengthening 

guidelines, 2) met aerobic guidelines only, 3) met muscle strengthening guidelines only, 

and 4) did not meet either guidelines. The health risk behaviors of alcohol use, cigarette 

smoking, and inadequate sleep also were assessed. Males who reported having >5 on one 

occasion and females who reported having >4 drinks on one occasion were classified as 

binge drinkers while men having >2 drinks per day and women having >1 drink(s) per 

day were categorized as heavy drinkers. Those who reported current cigarette smoking 

were considered smokers. Individuals who reported that they sleep and average of 7-9 

hours at night were categorized as having adequate sleep and those reporting an average 

of less than seven hours as having inadequate sleep while an average of more than nine 

hours of sleep per night was classified as getting excess sleep. 
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Chronic Diseases  

    The examined chronic diseases included asthma, cardiovascular diseases (stroke 

and heart disease), arthritis, diabetes, cancer (skin cancer, other cancers), and obesity. 

The presence of these diseases were determined by participants’ responses to questions 

that asked if they had been told by a health care provider they had the disease. Weight 

status (underweight, healthy weight, overweight, and obese) was determined by using 

self-reported height and weight to calculate body mass index (BMI) (National Institutes 

of Health National Heart Lung and Blood Institute, 1998). Participants with a BMI of 30 

kg/m2 or greater were classified as having the chronic disease, obesity. In addition, a 

chronic disease score was calculated by summing the number of reported chronic 

diseases, and scores ranged from 0 (no disease) to 7 (all diseases). 

 

Sociodemographics 

    The examined sociodemographics included age (younger: 18-44 years, middle-

aged: 45-64 years, older adults: 65 years and older); race/ethnicity (white/non-Hispanic, 

black/ non-Hispanic, Hispanic, or other); marital status (married, divorced, widowed, 

separated, never married, or partnered); education (high school or less, high school 

graduate, attended college/technical school, or graduated college/technical school); and 

income (less than $15,000, $15,000 to less than $25,000, $25,000 to less than $35,000, 

$35,000 to less than $50,000, or $50,000 or more). 
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Statistical Analyses 

The BRFSS 2011 uses a newly implemented weighting method, raking weighting 

(Centers for Disease & Prevention, 2012), that  adjusts for each variable individually in a 

series of data processing–intensive iterations. As each variable in the weighting process is 

included in the model, the weights are adjusted until the sample weights are 

representative of the population. The raking process does not require demographic 

information for small geographic areas, which, allows more demographic variables (e.g., 

education level, marital status, etc.) to be included into the statistical weighting process 

and increases the representativeness of estimates. Raking allows for the incorporation of 

data obtained from both landline and cellular telephones in the weighting process 

(Centers for Disease & Prevention, 2012). 

    Descriptive characteristics (e.g. means ± standard deviations) were calculated for 

key variables measured on the ordinal or interval scale while variables measured on the 

nominal scale were summarized as frequencies and percentages. Sociodemographic 

characteristics were evaluated across disability status and age groups using crosstabs 

analyses. To examine the distribution of the variables across categories of physical 

activity, disability and chronic disease, a series of contingency tables were generated and 

chi-square statistics were used to determine the patterns of prevalence of physical activity 

and disability levels in young, middle-aged, and older adults. Odds ratios (OR) were used 

to identify factors associated with disability (disabled/functionally limited vs. able 

bodied). Logistic regression models were constructed to examine each health behavior, 

the presence of ≥ 1 chronic disease using the chronic disease score, and  
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sociodemographic variables. All analyses were executed using SAS survey procedures, 

version 9.3 (SAS Institute Inc., Cary, North Carolina). 

 

Results  

   The analytic sample included 186,844 men and 289,697 women. The population’s 

characteristics are shown in table 1.1:  6.3% were disabled, 18.9% had a functional 

limitation and 74.8% were able bodied. Further, compared with able bodied persons, 

people with disability were more likely to have lower educational attainment and were 

more often single (i.e., widowed, divorced, never married). Additionally, more middle-

aged and older adults than younger adults were classified as being disabled or 

functionally limited (see table 1.1).  

    Figure 1.1 shows physical activity patterns in disabled, functionally limited, and 

able bodied adults. Compared with abled bodied individuals, people with disability and 

functional limitations were less physically active and they were less likely to meet any of 

the physical activity guidelines. People with disability were more likely than abled 

bodied and people with functionally limitations to engage in muscle strengthening 

guidelines and less likely to engage in aerobic guidelines. People with a functional 

limitation were more active than persons with a disability, but less active than able 

bodied individuals. 

   Table 1.2 shows the OR for disability, sociodemographic characteristics, health, 

and health risk behaviors.  More older adults than younger adults who were classified as 

being disabled or functionally limited. Women were 1.2 times more likely to be disabled 

and functionally limited than men. Further, persons classified as disabled or functionally 
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limited were more likely to have lower educational attainment, and lower income. In 

respect to race/ethnicity, whites/non-Hispanics were more likely to be disabled and 

functionally limited compared to the blacks/Hispanics and those classified as “others”. 

Individuals with greater educational attainment, the less likely they were to be disabled 

than those with less education. Individuals with a disability and functionally limited were 

5-fold more likely to have at least one chronic disease and they more often had asthma, a 

history of coronary heart disease or stroke, diabetes, or cancer. People who were 

underweight, overweight or obese were also more likely to be disabled compared to 

individuals who were a healthy weight.  

    Individuals who were classified as either disabled or functionally limited within 

all three age categories were less likely than abled bodied persons to meet either of the 

physical activity guidelines. On the other hand, individuals with a disability or functional 

limitation who were physically active were more likely to meet the recommended targets 

for aerobic or strength exercise, rather than meet both targets. However, in each age 

group, persons with a disability had lower rates of participation in both aerobe and 

muscle strengthening exercises compared with abled bodied persons. Persons of all ages 

who were more active than disabled persons, but less active than able bodied persons. 

Those who were disabled or functionally limited slept less than those who were able 

bodied were more likely to be current smokers than able bodied persons. On the other 

hand, able bodied persons were about 25% more likely to be a binge drinkers or heavy 

alcohol user. 
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Discussion 

    This study describes the prevalence of disability and functional limitations across 

three age groups of adults. Study results determined that older adults were more likely to 

be disabled compared with middle-aged and younger adults and that disability and 

functional limitations were more common in women than in men. Compared with able 

bodied persons, people with disability tended to have lower educational attainment and 

were more often single. Furthermore, persons who were able bodied also were healthier, 

reporting fewer chronic diseases compared with people with disability or functional 

limitations.   

    Patterns of chronic diseases varied across disability groups, with the poorest 

health among people with disability, followed by people with functional limitations, and 

able bodied persons being the healthiest based on chronic disease score. This pattern was 

repeated across each age group, although the proportion of people with disability and 

functional limitations increased with older age. Individuals with disability were much 

more likely to have at least one or more chronic diseases compared with those who are 

functionally limited or able bodied, with about 39% of disabled persons with disability 

reporting more than one chronic disease. Further, older adults had the greatest number of 

chronic diseases compared with middle-aged and younger adults. A greater number of 

chronic diseases imposes considerable burden on physical functioning in all ages 

(Stenholm et al., 2014). 

   Not surprisingly, those with less chronic diseases were accompanied by fewer 

unhealthy behaviors. However, people with disability more commonly smoked and got 

inadequate sleep, compared with people with functional limitations or able bodied 
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persons. Interestingly, able bodied persons were more likely to drink excessive amounts 

of alcoholic beverages, compared with disabled and functionally limited adults. 

There were some differences in the patterns of physical activity participation 

across age groups. Surprisingly, middle-aged and older disabled and functionally limited 

adults who were physically active were more likely to meet muscle strengthening 

guidelines than were younger disabled adults. Persons who met neither of the physical 

activity recommendations were most likely to be disabled or functionally limited, 

compared with those who met one or both recommendations. It is possible that it is more 

practical for persons with disabilities to engage in muscle strengthening rather than 

aerobic training, since it can be done while seated and in the home. People with 

disabilities often experience environmental barriers and limited access to exercise 

facilities, which may restrict physical activity participation (Thompson, Zack, Krahn, 

Andresen, & Barile, 2012). On the other hand, results of this study determined that 

younger disabled adults more often engaged in aerobic exercise compared with disabled 

older adults. This could be due to more opportunities for sports and aerobic activities 

available to younger persons. Middle-aged persons and older adults had similar patterns 

of meeting or not meeting the aerobic and muscle strengthening guidelines, with able 

bodied persons in both age groups being the most physically active and disabled 

individuals being the least active. This finding reinforces results from other studies that 

have shown that with increasing age and inadequate participation in regular physical 

activity, there is more likelihood of having a disability (Boslaugh & Andresen, 2006; 

Thompson et al., 2012). 
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  Older adults have been the primary focus of studies about disability, and fewer 

studies have examined disability across the adult lifespan. Results of this cross-sectional 

study show that disability and functional limitations are common in middle aged and 

older adults. The prevalence of disability and functional limitations among middle-aged 

people approached that of the older adult levels, which lends credence to previous reports 

suggesting that the prevalence of disability in middle-age persons is high and may be 

increasing, (Martin et al., 2010; Martin & Schoeni, 2014; Stenholm et al., 2014). The 

higher prevalence of disability in middle age may be associated with increasing 

prevalence of chronic diseases in the U.S. (Dixon-Ibarra & Horner-Johnson, 2014; 

Stenholm et al., 2014). Supporting these previous study results, are our findings that 

show that approximately 16% of middle-aged adults in the sample had more than one 

chronic disease. These results, combined with other available data (Bauer et al., 2014; 

Bhattacharya et al., 2008; Dixon-Ibarra & Horner-Johnson, 2014; Martin & Schoeni, 

2014) are troubling because middle-aged people are of working age, and the decreased 

ability to complete instrumental activities of daily living and activities of daily living may 

result in unemployment or underemployment, which is associated with increased medical 

costs (Martin & Schoeni, 2014; Seeman et al., 2010). In view of the results of our and 

other studies confirms the need to further evaluate the middle-aged population more 

closely.   

  Study results show that persons with a disability or functional limitation were 

more likely to engage in one or more unhealthy behaviors (i.e., smoking) in addition to 

physical inactivity. This study is the first study to the authors’ knowledge to examine 

health and health risk behaviors across the range of disability among adults, although this 
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research is essential if salient intervention strategies are to be developed (Bauer et al., 

2014; Bhattacharya et al., 2008; Brown, Yore, Ham, & Macera, 2005; Martin et al., 

2010). Health risk behaviors such as smoking, excessive alcohol use, and physical 

inactivity have been demonstrated to be great contributors to chronic diseases and 

disability (Bauer et al., 2014). Altering or improving these health risk behaviors will 

likely reduce the prevalence of associated diseases and consequent disability among 

adults in enhanced population that could have substantial benefits on a societal and 

individual level. Furthermore, it is particularly important to get a better understanding of 

the correlates of disability may help to identify interventions that may reduce disability 

and/or help to maintain function. Therefore, modification of unhealthy behaviors could 

result in enhanced health (Berg et al., 2012; Clark et al., 2005; Greaney et al., 2008), and 

physical activity can enhance physical function and reduce functional limitations 

(Chakravarty, Hubert, Lingala, & Fries, 2008; Garber et al., 2010; Lee & Park, 2006; 

Riebe et al., 2009; Rimmer, Nicola, Riley, & Creviston, 2002).   

  Persons with better health habits live longer, and disability is delayed and more 

often compressed into fewer years at the end of life (Vita et al., 1998). Several studies 

show that when individuals make positive health behavior changes such as increasing 

physical activity, these changes contribute to a greater desire to continue being active and 

improve their physical function (Brach, 2004; Greaney et al., 2008; Miller, Rejeski, 

Reboussin, Ten Have, & Ettinger, 2000; Reynolds & Silverstein, 2003). Berg et al (2012) 

showed that individuals who reduced or quit smoking were more likely to change other 

behaviors such as increasing their physical activity (Berg et al., 2012). Physical activity 

among older adults is positively associated with better physical and mental health, better 
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physical function and lower body mass index (Garber et al., 2010; Lee & Park, 2006). 

Lee and Park (2006) found that positive health practices contribute to older adults 

independence and by targeting multiple behavioral risks can help delay onset of disability 

in later life (Lee & Park, 2006). Also, among older adults, obesity is associated with 

lower levels of physical activity and physical function (Riebe et al., 2009). In a study of 

community dwelling older adults, individuals who were physically active in all BMI 

categories were less likely to have abnormal physical function scores compared to those 

who were sedentary (Riebe et al., 2009). Therefore, by modifying health behaviors, there 

can be an improvement in function/disability and the potential for a causal association 

between physical activity, function, disability and health behaviors. 

 

Limitations 

   The BRFSS sampling methods include only non-institutionalized adults, thus it 

can underestimate the prevalence of disability in the population (Okoro et al., 2004; 

Thompson et al., 2012). Furthermore, this was a cross-sectional study, which does not 

allow for causal inferences. The study measures were based on self-report which could be 

affected by recall and/or social desirability biases (Brown et al., 2005). This study is also 

limited by the questions that are available and how the BRFSS’s questions are asked. 

Although physical activity self-report measures can be problematic when measuring for 

energy expenditure, when measuring group physical activity habits, they are most 

effective when used in epidemiological or surveillance studies (Brown et al., 2005). The 

definition of disability and functional limitations was not based solely on activity 
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limitation, but also reporting of mental illness and use of special equipment, making it 

difficult to identify all of the specific limitations of the respondents (Brown et al., 2005). 

 

Conclusions 

   Overall older respondents were more often categorized as disabled or functionally 

limited: however, the prevalence of these conditions in middle-aged adults was not 

substantially lower than that found among older adults. This suggests that greater public 

health attention to middle age adults is warranted because disability and functional 

limitations were associated with chronic diseases and modifiable health behaviors. 

Middle-aged persons are of working age and the potential economic and long-term 

impact of disability could be substantial as these individuals age (Bauer et al., 2014; 

Martin & Schoeni, 2014).  

    Supporting the possibility of intervention, persons who were disabled or 

functionally limited reported less physical activity, more chronic diseases, and more 

unhealthy behaviors than those categorized as able bodied. Moreover, identified 

patterns of physical activity differed at each level of disability/ability with increasing 

age suggesting that interventions to reduce disabilities may need to be tailored to life 

stage. Interestingly, physically active individuals classified as disabled more frequently 

reported only meeting the strength guidelines than did functionally limited or able 

bodied people. Although the reasons for this are uncertain, it may be due to the 

feasibility of participating in muscle strengthening exercises, environmental 

participation restrictions, or other albeit unidentified factors, it should suggest that 

interventions are needed to promote aerobic activity to further enhance health and 
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function. Nonetheless, further study is needed to understand more fully the activity 

choices of persons with limitations or disability.  

   The results of this study indicate that public health agencies should place higher 

priority to efforts in people with disabilities. Health promotion efforts may result in 

improvements in quality of life, as well as economic benefits, and social benefits in all 

age groups. Future studies should explore more fully factors contributing to disability 

among adults and to further the knowledge on how to reduce disability in the middle-

aged and older adults. 
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Table 1.1: Descriptive Characteristics of Respondents Across Levels of Disability 

(n=476,541) 

  

Disabled 

(n=42,068) 

Functionally 

Limited  

(n=105,427) 

Able Bodied 

(n=329,046) p ≤Ω,Ψ 

Sex  Male 43.16% 45.40% 50.09% 0.0001 

  Female 56.84% 54.60% 49.91%   

Age  18-44 years 15.90% 33.97% 54.25% 0.0001 

  45-64 years 44.45% 41.65% 31.70%   

  65+ 39.65% 24.38% 14.05%   

Education 

Level 

High School or 

less 22.74% 17.27% 13.68% 0.0001 

  

High School 

Graduate 32.03% 29.97% 28.43%   

  

Attended 

College/Technical 

School 29.86% 30.74% 30.12%   

  

Graduated 

College/Technical 

School 15.37% 22.02% 27.77%   

Income Less than $15,000 28.90% 18.41% 10.76% 0.0001 

  

$15,000 to less 

than $25,000 29.06% 20.66% 17.04%   

  

$25,000 to less 

than $35,000 11.85% 12.14% 11.25%   

  

$35,000 to less 

than $50,000 11.55% 13.21% 14.34%   

  $50,000 or more 18.63% 35.58% 46.62%   

Marital 

Status Married 41.89% 49.06% 51.83% 0.0001 

  Divorced 17.06% 14.35% 8.75%   
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  Widowed 19.74% 9.70% 5.13%   

  Separated 3.87% 3.08% 2.27%   

  Never Married 14.45% 19.39% 26.56%   

  

A Member of 

an Unmarried 

Couple 2.98% 4.42% 5.46%   

Race/ 

Ethnicity 

White - Non-

Hispanic 69.93% 73.66% 65.21% 0.0001 

  

Black - Non-

Hispanic 13.98% 9.48% 11.08%   

  Hispanic 9.56% 10.85% 16.38%   

  Other 6.53% 6.00% 7.32%   

Current 

Asthma 

(% yes)  20.53% 15.02% 6.25% 0.0001 

Past 

Stroke (% 

yes)  14.34% 5.30% 1.31% 0.0001 

Past 

Angina or 

Coronary 

Disease 

(% yes)  16.24% 8.24% 2.34% 0.0001 

Arthritis 

(% yes)  70.35% 48.02% 15.26% 0.0001 

Diabetes 

(% yes)  28.96% 15.37% 6.59% 0.0001 

Skin 

Cancer 

(% yes)  11.68% 8.72% 4.57% 0.0001 

Other 

Cancer 

(% yes)  15.85% 10.55% 4.72% 0.0001 

Chronic 

Disease** 

(% yes)  89.32% 75.15% 42.23% 0.0001 
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Chronic 

Disease 

Score Ω 0 10.68% 24.85% 57.77% 0.001 

  1 25.23% 35.54% 29.52%   

  2 28.76% 24.35% 9.61%   

  3 21.03% 10.94% 2.47%   

  4 10.11% 3.45% 0.54%   

  5 3.32% 0.76% 0.08%   

 6 0.80% 0.09% 0.01%  

 7 0.08% 0.02% 0%  

BMI 

Underweight  

(<18.5 kg/m2) 2.36% 1.83% 1.81% 0.0001 

  

Healthy weight  

(18.5-24.9 kg/m2) 22.60% 28.56% 37.44%   

  

Overweight  

(25-29.9 kg/m2) 29.30% 33.84% 36.88%   

  

Obese (≥ 30 

kg/m2) 45.74% 35.77% 23.87%   

Physical 

Activity 

Met Both 

Guidelines 10.24% 15.46% 22.53% 0.0001 

  

Met Aerobic 

Guidelines Only 20.18% 30.22% 32.02%   

  

Met Strengthening 

Guidelines Only 10.48% 8.17% 8.75%   

  

Did not meet 

Either Guideline 59.09% 46.14% 36.70%   

Current 

Smoker  Yes 24.65% 25.61% 18.09% 0.0001 

Alcohol  

Use Heavy  8.24% 15.68% 21.47% 0.0001 

  None to Moderate   91.76% 84.32% 78.53%   
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Sleep 

Time <7 hours 1.67% 1.60% 1.11% 0.0001 

  7-9 hours 98.14% 98.19% 98.78%   

  >9 hours 0.19% 0.21% 0.11%   

 

Note: Table includes some missing values due to responses that were missing, refused 

and unknown. Persons were classified as disabled if they reported an activity limitation 

and that they used special equipment, such as a mobility aid, while individuals who 

reported either an activity limitation or the use of special equipment were categorized as 

being functionally limited. Those answering “no” to both questions were classified as 

being able bodied. Ω p value refers to crosstabs analysis for each variable categories by 

disability categories. Φ Each row chi-square is statistically significant (p<0.05). Ω 

Chronic Disease Score is the total of chronic diseases reported from among asthma, past 

stroke, past angina, arthritis, diabetes, cancer other than skin cancer, and obesity.  

 

 

Table 1.2: Odds Ratios for Functionally Limited and Disabled vs. Able  

 

Bodied Persons (n=476,541)  

  Variable 
Odds Ratios (95% 

CI)Ψ 

Sex  Male Ref 

  Female 1.23 (1.20-1.27) 

Age  18-44 years Ref 

  45-64 years 2.46 (2.38-2.54) 

  65+ 3.69 (3.57-3.82) 
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Education Level High School or less Ref 

  High School Graduate 0.79 (0.75-0.82) 

  
Attended 

College/Technical School 
0.74 (0.71-0.78) 

  
Graduated 

College/Technical School 
0.54 (0.52-0.56) 

Income Less than $15,000 Ref 

  $15,000 to < $25,000 0.68 (0.65-0.72) 

  $25,000 to < $35,000 0.55 (0.52-0.58) 

  $35,000 to < $50,000 0.46 (0.44-0.48) 

  $50,000 or more 0.35 (0.33-0.36) 

Marital Status 
Married or member of a 

couple 
0.79 (0.77-0.81) 

  
Previously or Never 

Married 
Ref 

Race/Ethnicity White - Non-Hispanic 1.49 (1.44-1.54) 

  Black, Hispanic or Other Ref 

Current Asthma Yes 2.94 (2.82-3.07) 

  No Ref 

Past Stroke Yes 6.15 (5.77-6.55) 

  No Ref 

Past Angina or 

Coronary Disease 
Yes 4.76 (4.53-4.99) 

  No Ref 

Arthritis Yes 6.41 (6.24-6.59) 

  No Ref 

Diabetes Yes 3.27 (3.16-3.40) 

  No Ref 

Skin Cancer Yes 2.18 (2.09-2.27) 

  No Ref 



41 

 

 
 

Other Cancer Yes 2.72 (2.61-2.84) 

  No Ref 

Any chronic Disease Yes 5.05 (4.89-5.21) 

  No Ref 

BMI Underweight 1.50 (1.36-1.66) 

  Normal Ref 

  Overweight 1.23 (1.19-1.27) 

  Obese 2.22 (2.14-2.29) 

Aerobic and 

Strengthening 
Met Both Guidelines Ref 

  
Met Aerobic Guidelines 

Only 
1.38 (1.32-1.44) 

  
Met Strengthening 

Guidelines Only 
1.59 (1.50-1.69) 

  
Did not meet Either 

Guideline 
2.14 (2.06-2.23) 

Current Smoker Yes 1.54 (1.49-1.59) 

  No Ref 

Alcohol Misuse  0.59 (0.57-0.61) 

  No misuse  Ref 

 

Ψ 95% Confidence Interval (CI) for OR was calculated from the standard error. 
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Figure 1.1: Physical Activity Behavior in Disabled, Functionally Limited and  

Able Bodied Adults ages 18 years and above (n=476,541) 

 

Figure 1 shows physical activity patterns in disabled, functionally limited, and able 

bodied adults. Compared with abled bodied individuals, people with disability and 

functional limitations were less physically active and they were less likely to meet any of 

the physical activity guidelines. People with disability were more likely than abled 

bodied and people with functionally limitations to engage in muscle strengthening 

exercise and less likely to engage in aerobic training. People with a functional limitation 

were more active than persons with a disability, but less active than able bodied 

individuals. 
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Chapter III 

HEALTH AND SOCIODEMOGRAPHICS CORRELATES OF MEETING AEROBIC 

AND MUSCLE STRENGTHENING RECOMMENDATIONS IN MIDDLE-AGED 

AND OLDER ADULTS 

 

 

                                                             Abstract 

 

 Purpose: To identify the health and sociodemographic correlates of aerobic 

physical activity and muscle strengthening exercises in middle-aged and older adults. 

Methods: Respondents were classified by disability status (disabled, functionally limited, 

and able bodied) and by age [middle-aged (aged 45-64), and older (aged 65+)]. 

Participants’aerobic and muscle strengthening physical activity participation levels were 

categorized as meeting aerobic and muscle strengthening recommendation or not. 

Examined sociodemographics included age, sex, education, race/ethnicity, and income. 

Health status, and the number of chronic diseases were also examined. A binary logistic 

regression model was used to evaluate health and sociodemographics correlates of 

aerobic physical activity and muscle strengthening exercises after adjusting for disability. 

Results: Women were less likely to meet both recommendations compared to men. The 

lower the educational attainment, the less likely respondents were to meet both 

recommendations. Middle-aged adults were less likely to meet aerobic recommendations 

compared with older adults and more likely to meet muscle strengthening 

recommendations. Disability and poor health status were strongly associated with not 

meeting the both recommendations. Conclusion: Among middle-aged and older adults 
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sociodemographics, health status, and disability were associated with meeting aerobic 

and muscle strength recommendations. Being active is important for overall function and 

better health outcome. There is a large proportion of middle-aged who are not meeting 

the recommendation compared to past knowledge and a greater public health attention to 

this middle-aged cohort is needed. This is particularly important because middle-aged 

persons are of working-age, and the potential economic and long-term impact of 

disability could be substantial. 

 

Introduction 

  It is well known that regular participation in physical activity, including aerobic 

and muscle strengthening improves health, health related quality of life (HRQOL), and 

physical and mental health (Bize, Johnson, & Plotnikoff, 2007; Brown, Yore, Ham, & 

Macera, 2005; Brown et al., 2003; Brown et al., 2004; Garber et al., 2011; Garber et al., 

2010; Haskell et al., 2007; Rejeski & Mihalko, 2001). However, according to the Centers 

for Disease Control (CDC), less than 30% of adults regularly engage in the recommended 

amounts of aerobic physical activity (Center for Disease Control and Prevention, 2010). 

Statistics for participation in muscle strengthening are sparse (Looker & Wang, 2015). 

Although there is global concern about the lack of physical activity in the general 

population (Kohl et al., 2012), physical inactivity in people with disabilities is even more 

problematic. People with disabilities have a higher prevalence of physical inactivity and 

are more likely to report poorer health compared to those without disability (Rimmer, 

2008; Santiago & Coyle, 2004; U.S. Department of Health and Human Services, 2012). 

This lack of physical activity can lead to a cascade of events including development of 
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chronic diseases and obesity, which can lead further to everyday functional limitations or 

disability, and lower HRQOL (Nantel, Mathieu, & Prince, 2011; van der Ploeg, van der 

Beek, van der Woude, & van Mechelen, 2004; Weil et al., 2002; Zhao, Ford, Li, Crews, 

& Mokdad, 2009). 

In people with disability, physical activity can reduce functional limitations and 

disability. Gretebeck and colleagues (2012) described the protective effect of physical 

activity on those with disability and found that there were less functional limitations in 

those individuals that participated in some form of physical activity (Gretebeck, Ferraro, 

Black, Holland, & Gretebeck, 2012). This finding is consistent with other studies of the 

general population, including the Longitudinal Study of Aging and the Honolulu Heart 

Study (Boult, Kane, Louis, Boult, & McCaffrey, 1994; Garber et al., 2010; Gretebeck et 

al., 2012; Nusselder et al., 2008; Young, Masaki, & Curb, 1995). Garber et al (2008) 

found that self-perceived health status and rarely feeling healthy or full of energy were 

strong predictors of not meeting adequate activity levels (Garber, Allsworth, Marcus, 

Hesser, & Lapane, 2008). Several studies looking at middle-aged to older adults have 

found an association between physical activity and health-related quality of life, where 

the more physically active, the greater their scores in health related quality of life 

(HRQOL) (Garber et al., 2010; Heesch, van Uffelen, van Gellecum, & Brown, 2012; 

Luncheon & Zack, 2012; Nayak, Holmes, Nguyen, & Elting, 2014). 

In our previous work, we reported that a large proportion of middle-aged persons 

were disabled or functionally limited and they were likely to have preventable chronic 

diseases and unhealthy behaviors than those classified as being able bodied. We also 

determined that middle-aged persons and older adults had similar patterns of meeting or 
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not meeting the aerobic and muscle strengthening guidelines, with able bodied persons in 

both age groups being the most physically active and disabled individuals the least active  

(Kamil-Rosenberg, 2015). We also found that few adults participated in muscle 

strengthening exercise, but among those who did, people with disabilities were more 

likely than healthy people to engage in muscle strengthening. These findings confirm 

results from other studies that have shown that with increasing age and inadequate 

participation in regular physical activity, there is more likelihood of having a disability 

(Boslaugh & Andresen, 2006; Thompson, Zack, Krahn, Andresen, & Barile, 2012). In 

this paper, we explore correlates of aerobic and muscle strengthening physical activity. 

Our aims for this study are to expand on our prior research and: (1) identify the health 

and sociodemographic correlates of aerobic physical activity. We hypothesized that there 

will be an association between health status, age, race/ethnicity, and education with 

aerobic physical activity; (2) to identify health and sociodemographic correlates of 

muscle strengthening exercises. We hypothesized that there will be correlations between 

health, sociodemographics, and muscle strengthening exercises. 

 

Methods and Procedures 

 

The data analyzed for this study were collected as part of the Behavioral Risk 

Factor Surveillance Survey (BRFSS) conducted in 2011 (Center for Disease Control and 

Prevention, 2011). The BRFSS is a random-digit dialing telephone-based health survey 

used to collect self-reported health information from adults 18+ years of age in all 50 

states, and the District of Columbia, Puerto Rico, as well as the U.S. Virgin Islands, and 
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Guam(Centers for Disease Control and Prevention, 2009a, 2009b). It is the largest 

telephone health survey in the world that focuses on health risk behaviors, preventive 

health practices, and health care access that are primarily associated to chronic disease 

and injury. States use BRFSS data to identify emerging health problems, establish and 

track health objectives, and develop and evaluate public health policies and programs 

(Centers for Disease Control Prevention, 2012). Our sample from the 2011 BRFSS 

included 477,662 adults ≥18 years of age (men=187,237 women= 290,425). For the 

present study, we limited the analytic sample to include respondents with complete data 

on all examined study measures. 

 

Measures 

 

Disability 

   Respondents were categorized as being disabled, functionally limited, or able 

bodied using two items consistent with the World Health Organization definitions of 

disability (World Health Organization., 2001). Persons were classified as disabled if they 

reported an activity limitation and used special equipment such as a mobility aid while 

individual who reported either an activity limitation or the use of special equipment were 

categorized as functionally limited, and those answering “no” to both questions were 

classified as being able bodied. 
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Physical Activity  

  Respondents’ physical activity levels were determined using six items that 

assessed the time spent participating in moderate or vigorous aerobic physical activity 

and muscle strengthening exercises. Using the classification scheme consistent with 

current recommendations for physical activity employed by the Centers for Disease 

Control and Prevention (Guidelines for Physical Activity for Americans, 2008), the 

following two categories were created for aerobic recommendations: (1) meets aerobic 

recommendations, (2) do not meet aerobic recommendations; and two categories were 

created for muscle strengthening recommendations: 1) meets muscle strengthening 

recommendations and (2) do not meet muscle strengthening recommendation.  

 

Health Status or Health-Related Quality of Life (HRQOL) 

  Respondents’ health status was based on one question: “Would you say that in 

general your health is: 1) Excellent, 2) Very good, 3) Good, 4) Fair, or 5) Poor. This 

question is the first question of SF-36, a health status survey, and is predictive of the 

complete scores on the SF-36 (McHorney, Ware, Lu, & Sherbourne, 1994). 

 

Chronic Diseases  

   The examined chronic diseases included asthma, cardiovascular diseases (stroke 

and heart disease), arthritis, diabetes, and obesity. The presence of which were 

determined by questions that asked whether they had been told by a health care provider 

they had a disease. Obesity status was determined by body mass index (BMI) calculated 

from self-reported height and weight, and participants with a BMI of 30 Kg/m2 or greater 
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were classified as obese (National Institutes of Health National Heart Lung and Blood 

Institute, 1998).  Using these data, we calculated a chronic disease score by summing the 

number of chronic diseases reported from among asthma, cardiovascular diseases (stroke 

and heart disease), arthritis, diabetes, and obesity vs. having no disease. The range for the 

chronic disease score was 0 (no disease) to 6 (all diseases). 

 

Sociodemographics 

   A number of sociodemographic factors were examined: age, sex, race/ethnicity 

(white, non-Hispanic, black, non-Hispanic, Hispanic or other); marital status 

(married/unmarried couple, divorced/separated, widowed, never married); highest year of 

school completed, and income.  

 

Statistical Analyses 

  The BRFSS 2011 uses a newly implemented weighting method, raking weighting 

(Centers for Disease & Prevention, 2012), that  adjusts for each variable individually in a 

series of data processing–intensive iterations. As each variable in the weighting process is 

included in the model, the weights are adjusted until the sample weights are 

representative of the population. Raking does not require demographic information for 

small geographic areas, allowing more demographic variables (e.g., education level, 

marital status, etc.) into the statistical weighting process, and increasing the 

representativeness of estimates. Raking also allows for the incorporation of data obtained  
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from both landline and cellular telephones in the weighting methodology of the BRFSS 

(Centers for Disease & Prevention, 2012). 

   Descriptive characteristics were calculated for key variables as means and 

standard deviations for variables measured on the ordinal or interval scale, while 

variables measured on the nominal scale were reported as frequencies and percentages. 

Sociodemographic characteristics were evaluated across categories of meeting aerobic 

physical activity or muscle strengthening recommendations and age groups using 

crosstabs analyses. To examine the distribution of the variables across categories of 

physical activity, disability and chronic disease, a series of contingency tables were 

generated and chi-square statistics were used to determine the patterns of prevalence of 

physical activity and disability levels in middle age and older adults.  

  A series of logistic regression models were used to evaluate the correlates of 

meeting (yes vs. no) the recommendations for aerobic physical activity and muscle 

strengthening.  Separate models were run for each recommendation and each model 

included disability category (disabled, functionally limited and able bodied) and age 

(middle-aged and older adults). Sociodemographic characteristics that were explored as 

potential correlated included sex, education, race/ethnicity, and health status. Correlates 

were selected based on lack of multicollinearity, a strong correlation with physical 

activity and poor correlation with each other and theoretical considerations. The income 

variable was omitted from multiple regression analysis due to collinearity with education. 

Due to collinearity between disability and health status for both aerobic recommendations 

and muscle strength recommendations, three models for each physical activity group 

were developed. As these two variables were highly correlated, we included them in 
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separate models. Participants whose data were missing or who answered “don’t know” or 

“refused” to any of the demographic variables were excluded from the respective 

analyses (Vezina, Der Ananian, Greenberg, & Kurka, 2014). All analyses were executed 

using SPSS Statistics 21.0 software for this paper (Windows version 21.0 SPSS Inc. 

Headquarters, 233 S. Wacker Drive, 11th Floor, Chicago, IL 60606, USA). 

 

Results 

 Among the sample, 129,832 (38%) men and 208,730 (62%) women met the 

aerobic recommendations and 132,845 (38%) men and 215,184 (62%) women met the 

muscle strengthening recommendations. Descriptive characteristics for those who met 

and did not met the aerobic and muscle strengthening recommendations are shown in 

tables 2.1 and 2.2. Individuals who were disabled less often met either of the 

recommendations than individuals who were able bodied. Further, compared with able 

bodied persons, people who did not meet the aerobic or muscle strengthening 

recommendations more often had lower educational attainment, lower income, and were 

more often single (i.e., widowed, divorced, never married). Persons who reported having 

chronic diseases less often met the aerobic or muscle strengthening recommendations. 

Further, persons with fair or poor health less often participated in either aerobic or muscle 

training physical activity. 

  Table 2.3 shows the odds ratios and the 95% confidence intervals from the 

logistic regression analyses performed for aerobic physical activity with both disability 

and health status in the same model. Table 2.4a shows the logistic regression analyses 

that were performed with aerobic physical activity recommendations as the dependent 
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variable, and gender, and age (45-64 and 65 and older), education, race, and health status 

as independent variables. Table 2.4b shows the logistic regression analyses that were 

performed with aerobic physical activity recommendations as the dependent variable, and 

gender, and age (45-64 and 65 and older), education, race, and disability as independent 

variables. Women were less likely to meet the aerobic recommendations. Compared to 

older adults, the odds of meeting the aerobic recommendations were 14-18% lower in the 

middle-aged group.  Further, the more education that the respondents had, the more likely 

they were to meet the recommendations. Compared with whites, black and Hispanics 

were e 37% and 59% lower, respectively less likely to meet the aerobic physical activity 

recommendations. The better the respondents’ felt their health was the more likely they 

were to meet the aerobic physical activity recommendations. The odds of meeting the 

recommendations were 67% lower in disabled and 36% lower in functionally limited 

compared with able bodied. 

 For the logistic regression models examining meeting the muscle strengthening 

recommendations, 3 models were performed with similar predictor variables mentioned 

above, gender, age, disability levels, education, race, and health status.  The model that 

included both the disability and health status group together are seen in table 2.5 (model 

1). Here, those with disability and functional limitation were more likely to meet the 

muscle strengthening recommendations. Model 2 (see table 2.6a) included only the health 

status and the sociodemographics variables, while model 3 (see table 2.6b) includes 

disability and sociodemographics variables (model 3). In all three models, women were 

less likely to meet the muscle strengthening recommendations. However, Hispanics were 

less likely to meet the strength recommendations (table 2.6a: 0.93 (CI 95% 0.90-.97), 
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table 2.6b: 0.85 (CI 95% 0.81-0.88). In table 6a, compared to those who reported poor 

health, the better the respondents felt, the more likely they were to meet the strength 

recommendations.  In model 3 (see Table 2.6b), which did not include health status, 

persons with a disability or functionally limited were less likely to meet the strength 

recommendations. 

  Further inspections of the data showed education attainment was a predictor of 

meeting the aerobic or strength recommendations. Those who had less education were 

less likely to meeting aerobic or muscle strengthening recommendations. Further, 

race/ethnicity were also predictors of not meeting the either recommendations. Compared 

to non-Hispanic Whites, more than 50% of non-Hispanic Blacks and Hispanics least 

likely meet either recommendation. 

 

Discussion 

  Determining whether middle-aged and older adults meet aerobic physical activity 

and muscle strengthening recommendations is essential because there has been limited 

data on the importance of physical activity in these age group populations. Martin et al 

(2014) showed that the middle-aged have an increase in disability, in particular physical 

function impairments, where the incidence of physical function impairments have 

plateaued in older adults (Martin & Schoeni, 2014). By evaluating correlates of aerobic 

and muscle strengthening physical activity in middle-aged and older adults, we identified 

factors associated with meeting the recommendations. Our findings are consistent with 

findings of previous studies of the correlates of physical activity in the general consistent 

with and extend the findings of previous studies of the correlates of physical activity 

(Boslaugh & Andresen, 2006; Brown et al., 2003; Garber et al., 2008; Vezina et al., 
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2014). However, this present study extends prior research by evaluating differences in 

meeting recommendations for aerobic physical activity and muscle strengthening by 

disability status.    

  Compared to older adults, middle-aged adults were less likely to meet the aerobic 

and more likely to meet the muscle strengthening recommendations. This result is 

surprising, especially given that Vezina et al (2013) found that in both older adults and 

middle-aged adults there was a low percentage of those meeting the strength 

recommendation further showing a decrease in strength with age (Vezina et al., 2014). It 

is possible that older adults were more likely to meet the aerobic recommendation than 

middle-aged adults due to an increased amount of free time due to retirement. We have 

not identified any prior studies that have observed the differences between middle-aged 

and older adults and meeting aerobic guidelines, and it is imperative that further 

observations to be warranted. 

 When looking at self-perceived health status, respondents who perceived their 

health as being fair or poor were more likely to be in sufficiently active. Previous studies 

report a strong association with physical activity and health status (Bize et al., 2007; 

Boslaugh & Andresen, 2006; Garber et al., 2008) and our result are consistent in that 

persons who perceived themselves as being in excellent or good health were more likely 

to meet both recommendations compared with those in poor health.   

  Persons who were disabled were more likely to meet the strength 

recommendations than engage in aerobic training, if they engaged in any physical 

activity. Upon examining participation in strengthening exercises, persons who were 

functionally limited people had similar participation as people with disability similar to 
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disabled people. This could be due to learning how to perform muscle strengthening 

exercises in physical therapy or better accessibility to opportunities to participate in 

muscle strengthening exercise. In contrast, persons who were functionally limited more 

likely engaged in aerobic exercise than those classified as disabled. Our study is the first 

to our knowledge that has examined the association between meeting these 

recommendations with health status and disability in middle-aged adults.   

 The logistic regression model of the muscle strengthening recommendations 

including both disability and health status in the same model, demonstrated that the 

disability and functional limited group were more likely to meet the recommendations.  

However, when the models were separated where health status was in one model (model 

2) and disability was in another model (model 3), disabled and functionally limited 

persons were less likely to meet the strength recommendations. This was an interesting 

observation. Garber et al (2008) observed that rarely feeling healthy or full of energy was 

a strong predictor of being in precontemplation, contemplation, and preparation stages of 

change, surrogate measures of insufficient physical activity participation, and suggested 

that a common symptom, fatigue and poor perception affect intentions for physical 

activity (Garber et al., 2008). Adding to this, those with a disability or functional 

limitation often have poorer health than able bodied people, and therefore may be less 

likely to want to participate in physical activity.  For this reason, health status could be a 

mediator of disability. Moreover, health status might have contributed to disability, and, 

therefore, by separating the models, we were able to observe the relative contributions of 

both health status and disability. Further research of health status and disability and how 

they affect physical activity through interventions should be evaluated. 
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Limitations: 

   The BRFSS sampling methods include only non-institutionalized adults with 

telephones and adults willing or able to answer the telephone thus it likely greatly 

underestimate the prevalence of disability in the population (Okoro, Hootman, Strine, 

Balluz, & Mokdad, 2004; Thompson et al., 2012). Furthermore, this was a cross-sectional 

study, which does not allow for causal inferences, but does allow for associations 

between variables to be identified. The study measures were based on self-report which 

could be affected by recall and/or social desirability biases (Brown et al., 2005). This 

study is also limited by the questions that are available and how the BRFSS’s questions 

are asked. Although physical activity self-report measures can be problematic when used 

to estimate for total energy expenditure, when measuring group physical activity habits, 

they are most valid when used in epidemiological or surveillance studies (Brown et al., 

2005). The definition of disability and functional limitations was based on activity 

limitations due to physical and mental health causes combined  and use of special 

equipment, making it difficult to identify the specific limitations of the respondents 

(Brown et al., 2005). 

 

Conclusions 

 More middle-aged respondent were less likely to meet either physical activity 

recommendations compared to older adults. This suggests that greater public health 

attention to this age group may be warranted, particularly because not meeting aerobic 

and strength recommendations were associated with increased disability and functional 
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limitations and lower self-perceived health status. Moreover, middle-aged persons are of 

working age and the potential economic and long-term impact of disability could be 

substantial as these individuals age (Bauer, Briss, Goodman, & Bowman, 2014; Martin & 

Schoeni, 2014).  

  Further study is needed to understand more fully the activity choices of persons 

with limitations or disability and self-perceived health status. 
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Table 2.1: Descriptive Characteristics of Respondents Ages 45 years and Above across 

Levels of Aerobic Physical Activity (N=466,316) 

    

Meets Aerobic 

Recommendation 

N=242482 

Does Not Meet 

Aerobic 

Recommendation 

N=223834 

Total 

N=466316 

Chi-

Square 

P-value 

Sex  Male 40.7% 35.8% 38.3% <.0001 

  Female 59.3% 64.2% 61.7%  

Age  45-64 years 56.4% 57.1% 56.7% <.0001 

  65+ years 43.6% 42.9% 43.3%  

Disability Disabled 6.5% 16.4% 11.3% <.0001 

  

Functionally 

Limited 
22.4% 27.9% 25.0% 

 

  Able Bodied 71.1% 55.7% 63.7%  

Income 

Less than 

$15,000 
9.3% 16.7% 12.8% 

<.0001 

  

$15,000 to 

less than 

$25,000 

15.5% 22.0% 18.6% 

 

  

$25,000 to 

less than 

$35,000 

11.6% 13.3% 12.4% 

 

  

$35,000 to 

less than 

$50,000 

15.7% 14.9% 15.3% 

 

  

$50,000 or 

more 
47.9% 33.2% 40.9% 

 

Education 

Level 

Didn't 

graduate HS 
6.0% 12.5% 9.1% 

<.0001 

  HS Graduate 26.3% 35.6% 30.8%  
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Attended 

College/ 

Technical 

26.6% 26.4% 26.5% 

 

  

Graduated 

College/ 

Technical 

41.1% 25.5% 33.6% 

 

Marital 

Status Married 
57.2% 50.5% 54.0% 

<.0001 

  Divorced 15.3% 17.4% 16.3%  

  Widowed 16.9% 19.9% 18.4%  

  Separated 1.6% 2.3% 1.9%  

  

Never 

Married 
7.2% 8.2% 7.7% 

 

  

A Member of 

an Unmarried 

Couple 

1.8% 1.7% 1.7% 

 

Race/ 

Ethnicity 

White - Non-

Hispanic 
86.4% 80.4% 83.5% 

<.0001 

  

Black - Non-

Hispanic 
5.8% 9.2% 7.5% 

 

  Hispanic 4.5% 7.0% 5.7%  

  Other 3.2% 3.4% 3.3%  

Asthma Yes 10.7% 14.0% 12.3% <.0001 

  No 89.3% 86.0% 87.7%  

Past 

Stroke Yes 
4.0% 6.5% 5.2% 

<.0001 

  No 96.0% 93.5% 94.8%  

Past 

Angina or 

Coronary 

Disease Yes 

6.9% 9.3% 8.1% 

<.0001 

  No 93.1% 90.7% 91.9%  

Arthritis Yes 38.7% 46.6% 42.5% <.0001 
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  No 61.3% 53.4% 57.5%  

Diabetes Yes 13.0% 20.2% 16.4% <.0001 

  No 87.0% 79.8% 83.5%  

BMI Underweight 1.4% 1.7% 1.6% <.0001 

  Normal 36.7% 27.0% 32.1%  

  Overweight 39.2% 35.8% 37.6%  

  Obese 22.6% 35.5% 28.7%  

Chronic 

Disease 0 
40.2% 28.7% 34.7% 

<.0001 

  1 35.0% 33.3% 34.2%  

  2 16.7% 22.4% 19.4%  

  3 6.1% 10.8% 8.3%  

  4 1.6% 3.8% 2.7%  

  5 0.3% 0.9% 0.6%  

  6 0.0% 0.1% 0.1%  

Health 

Status 
Excellent 20.5% 9.8% 15.4% 

<0.0001 

  Very Good 35.7% 25.3% 30.7%  

  Good 29.4% 33.2% 31.2%  

  Fair 11.0% 20.5% 15.5%  

  Poor 3.4% 11.2% 7.2%  

 

Note: Table content are column frequencies table includes some missing values due to 

responses that were missing, refused and do not know responses. P value refers to 

crosstabs analysis for each variable categories by aerobic categories. Chi-square is 

statistically significant (p<0.05). Chronic Disease Score is the total of chronic diseases 

reported from among asthma, past stroke, past angina, arthritis, diabetes, and obesity.  
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Table 2.2: Descriptive Characteristics of Respondents Ages 45 Years and Above Across 

Levels of Muscle Strengthening Recommendations (N= 348,029) 

    

Meets Muscle 

Strengthening 

Recommendation 

N= 82259 

Did not meet 

Muscle 

Strengthening 

recommendation 

N=265770 

Total 

N=348029 

Chi-

Square 

P-value 

Sex  Male 42.2% 36.9% 38.2% <.0001 

  Female 57.8% 63.1% 61.8%  

Age  45-64 years 60.6% 55.5% 56.7% <.0001 

  65+ years 39.40% 44.50% 43.30%  

Disability Disabled 9.3% 11.8% 11.2% 
<.0001 

  
Functionally 

Limited 
22.2% 25.9% 25.0% 

 

  Able Bodied 68.50% 62.30% 63.80%  

Income 
Less than 

$15,000 
8.6% 14.3% 12.9% 

<.0001 

  
$15,000 to less 

than $25,000 
13.9% 20.2% 18.7% 

 

  
$25,000 to less 

than $35,000 
10.5% 13.0% 12.4% 

 

  
$35,000 to less 

than $50,000 
14.6% 15.5% 15.3% 

 

  $50,000 or more 52.5% 37.0% 40.8%  

Education 

Level 

Didn't graduate 

HS 
5.0% 10.5% 9.2% 

<.0001 

  HS Graduate 22.3% 33.5% 30.8%  
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Attended 

College/Technic

al 

26.0% 26.6% 26.4% 

 

  

Graduated 

College/Technic

al 

46.7% 29.4% 33.5% 

 

Marital 

Status 
Married 57.5% 52.9% 54.0% 

<.0001 

  Divorced 16.4% 16.3% 16.3%  

  Widowed 14.8% 19.8% 18.6%  

  Separated 1.7% 2.0% 1.9%  

  Never Married 7.9% 7.7% 7.8%  

  

A Member of an 

Unmarried 

Couple 

1.6% 1.3% 1.4% 

 

Race 
White - Non-

Hispanic 
85.2% 82.9% 83.5% 

<.0001 

  
Black - Non-

Hispanic 
7.0% 7.7% 7.6% 

 

  Hispanic 4.3% 6.1% 5.7%  

  Other 3.5% 3.2% 3.3%  

Asthma Yes 11.3% 12.6% 12.3% <.0001 

  No 88.7% 87.4% 87.7%  

Past 

Stroke 
Yes 4.2% 5.5% 5.2% 

<.0001 

  No 95.8% 94.5% 94.8%  

Past 

Angina or 

Coronary 

Disease 

Yes 6.6% 8.5% 8.0% <.0001 

No 93.4% 91.5% 92.0% 

 

Arthritis Yes 38.8% 43.6% 42.5% <.0001 
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  No 61.2% 56.4% 57.5%  

Diabetes Yes 11.8% 17.1% 16.6% <.0001 

  No 88.1% 82.0% 83.5%  

BMI Underweight 1.6% 1.6% 1.6% <.0001 

  Normal 39.8% 29.8% 32.2%  

  Overweight 39.8% 29.8% 32.2%  

  Obese 20.3% 31.3% 28.6%  

Chronic 

Disease 

Score 

0 42.5% 32.3% 34.7% 

<0.0001 

  1 34.0% 34.3% 34.2%  

  2 15.3% 20.7% 19.4%  

  3 5.9% 9.1% 8.3%  

  4 1.8% 2.9% 2.6%  

  5 0.4% 0.6% 0.6%  

  6 0.1% 0.1% 0.1%  

Health 

Status 

Excellent 
24.3% 12.5% 15.3% 

<0.0001 

  Very Good 35.1% 29.3% 30.7%  

  Good 26.1% 33.0% 31.3%  

  Fair 10.3% 17.2% 15.6%  

  Poor 4.2% 8.1% 7.1%  

 

Note: Table includes some missing values due to responses that were missing, refused 

and unknown. P value refers to crosstabs analysis for each variable categories by aerobic 

categories. Each row chi-square is statistically significant (p<0.05). Chronic Disease 

Score is the total of chronic diseases reported from among asthma, past stroke, past 

angina, arthritis, diabetes, and obesity.  
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Table 2.3: Odds Ratios for Meeting Aerobic Recommendations vs. Not  

 

Meeting Aerobic Recommendations N=323,657 

 

  Variable Odds Ratios (95% CI)Ψ 

Sex  

  

Male Ref 

Female 0.84 (0.83-0.85) 

Age  

  

45-64 years 0.79 (0.78-0.81) 

65+ Ref 

Education 

Level 
High School or less Ref 

  

  

  

High School Graduate 1.21 (1.17-1.24) 

Attended College/Technical 

School 
1.58 (1.54-1.62) 

Graduated College/Technical 

School 
2.16 (2.10-2.22) 

Race/Ethnicity White - Non-Hispanic Ref 

  

  

  

Black 0.77 (0.75-0.79) 

Hispanic  0.81 (0.78-0.84) 

Other 0.97 (0.94-1.02) 

Health Status Excellent 3.94 (3.79-4.11) 

  Very Good 2.81 (2.71-2.92) 

  Good 2.00 (1.94-2.07) 

  Fair 1.49 (1.44-1.55) 

  Poor Ref 

Disability Disabled 0.51 (0.49-0.52) 

  Functionally Limited 0.82 (0.81-0.84) 

  Able Bodied Ref 

Ψ 95% Confidence Interval (CI) for OR was calculated from the standard error 
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Table 2.4a: Odds Ratios for Meeting Aerobic Recommendations vs. Not Meeting  

Aerobic Recommendations N=327,695 (Health Status with no Disability) 

  Variable Odds Ratios (95% CI)Ψ 

Sex  Male Ref 

  Female 0.82 (0.81-0.84) 

Age  45-64 years 0.82 (0.81-0.84) 

  65+ Ref 

Education 

Level 
High School or less Ref 

  
High School 

Graduate 
1.20 (1.17-1.24) 

  

Attended 

College/Technical 

School 

1.55 (1.5-1.59) 

  

Graduated 

College/Technical 

School 

2.11 (2.05-2.17) 

Race/Ethnicity 
White - Non-

Hispanic 
Ref 

  Black 0.78 (0.76-0.80) 

  Hispanic  0.85 (0.83-0.88) 

  Other 0.997 (0.96-1.04) 

Health Status Excellent 5.58 (5.38-5.78) 

  Very Good 3.87 (3.75-4.00) 

  Good 2.60 (2.52-2.69) 

  Fair 1.71(1.65-1.77) 

  Poor Ref 

Ψ 95% Confidence Interval (CI) for OR was calculated from the 

standard error 
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Table 2.4b: Odds Ratios for Meeting Aerobic Recommendations  

 

vs. Not Meeting Aerobic Recommendations N=324,839 (Disability  

 

with no Health Status)  

 

  Variable Odds Ratios (95% CI)Ψ 

Sex  Male Ref 

  Female 0.86 (0.85-0.88) 

Age  45-64 years 0.82 (0.81-0.83) 

  65+ Ref 

Education Level High School or less Ref 

  High School Graduate 1.36 (1.32-1.40) 

  

Attended 

College/Technical 

School 

1.90 (1.84-1.95) 

  

Graduated 

College/Technical 

School 

2.84 (2.76-2.92) 

Race/Ethnicity White - Non-Hispanic Ref 

  Black 0.69 (0.68-0.71) 

  Hispanic  0.72 (0.69-0.74) 

  Other 0.90 (0.87-0.94) 

Disability Disabled 0.33 (0.32-0.34) 

  Functionally Limited 0.64 (0.63-0.65) 

  Able Bodied Ref 

Ψ 95% Confidence Interval (CI) for OR was calculated from the standard 

error 

 

Note:  Table 2.3 shows both disability and health status.  Due to a strong correlation  

between disability and health status, 2.4a and 2.4b were separated with having only  

health status in table 2.4a and only disability in table 2.4b. 
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Table 2.5: Odds Ratios for Meeting Muscle Strengthening Recommendations  

vs. Not Meeting  Strengthening Recommendations N=332,820 (Model 1) 

  Variable Odds Ratios (95% CI)Ψ 

Sex  

  

Male Ref 

Female 0.82 (0.81-0.94) 

Age  

  

45-64 years 1.06 (1.04-1.08) 

65+ Ref 

Education Level 

  

  

  

High School or less Ref 

High School Graduate 1.22 (1.17-1.26) 

Attended College/Technical 

School 
1.68 (1.62-1.75) 

Graduated College/Technical 

School 
2.41 (2.32-2.50) 

Race/Ethnicity 

  

  

  

White - Non-Hispanic Ref 

Black 1.13 (1.10-1.17) 

Hispanic  0.95 (0.91-0.99) 

Other 1.13 (1.08-1.18) 

Health Status 

  

  

  

  

Excellent 3.10 (2.96-3.25) 

Very Good 2.00 (1.91-2.09) 

Good 1.42 (1.36-1.48) 

Fair 1.13 (1.08-1.19) 

Poor Ref 

Disability 

  

  

Disabled 1.22 (1.18-1.26) 

Functionally Limited 1.05 (103-1.07) 

Able Bodied Ref 

Ψ 95% Confidence Interval (CI) for OR was calculated from the standard error 
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Table 2.6a: Odds Ratios for Meeting Strength Recommendations vs. Not  

 

Meeting Strength Recommendations N= 323,820 (Model 2) 

 

  Variable Odds Ratios (95% CI)Ψ 

Sex  Male Ref 

  Female 0.83 (0.81-0.84) 

Age  45-64 years 1.05 (1.04-1.07) 

  65+ Ref 

Education Level High School or less Ref 

  High School Graduate 1.22 (1.17-1.26) 

  
Attended College/Technical 

School 
1.69 (1.62-1.75) 

  
Graduated College/Technical 

School 
2.42 (2.42-2.51) 

Race/Ethnicity White - Non-Hispanic Ref 

  Black 1.14 (1.10-1.17) 

  Hispanic  0.93 (0.90-.97) 

  Other 1.13 (1.08-1.18) 

Health Status Excellent 2.78 (2.67-2.90) 

  Very Good 1.81 (1.73-1.88) 

  Good 1.30 (1.25-1.36) 

  Fair 1.08 (1.03-1.13) 

  Poor Ref 

Ψ 95% Confidence Interval (CI) for OR was calculated from the standard error 
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Table 2.6b: Odds Ratios for Meeting Strength Recommendations vs. Not Meeting Strength 

 

 Recommendations N=336,243 (Model 3) 

 

  Variable Odds Ratios (95% CI)Ψ 

Sex  Male Ref 

  Female 0.85 (0.83-0.86)) 

Age  45-64 years 1.10 (1.08-1.11) 

  65+ Ref 

Education Level High School or less Ref 

  High School Graduate 1.33 (1.28-1.38) 

  Attended College/Technical School 1.94 (1.87-2.02) 

  Graduated College/Technical School 3.06 (2.94-3.17) 

Race/Ethnicity White - Non-Hispanic Ref 

  Black 1.01 (0.98-1.05) 

  Hispanic  0.85 (0.81-0.88) 

  Other 1.04  (0.99-1.09) 

Disability Disabled 0.83 (0.81-0.86) 

  Functionally Limited 0.83 (0.81-0.85) 

  Able Bodied Ref 

Ψ 95% Confidence Interval (CI) for OR was calculated from the standard error   

 

Note: Table 2.6 (model 1) shows both disability and health status.  Due to a strong  

correlation between disability and health status, 2.6a (model 2)  2.6b (model 3) were  

separated with having only health status in table 2.6a and only disability in table 2.6b. 
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Chapter IV 

FACTORS ASSOCIATED WITH TRENDS IN PHYSICAL ACTIVITY BY 

DISABILITY STATUS IN YOUNGER, MIDDLE-AGED, AND OLDER 

ADULTS FROM 2003 TO 2009 

 

 

                                                   Abstract 

 

  Purpose: To evaluate trends in disability and physical activity in younger, 

middle-aged, and older adults over a 6 year period from 2003 to 2009 and to identify 

factors associated with these trends. Methods: Self-reported data from a random national 

sample collected during the Behavioral Risk Surveillance Survey conducted over the 

years from 2003 to 2009.  The sample was divided into three age groups: younger (18-

44), middle-aged (45-64 years old), and older adults (≥65 years old). Disability was 

classified into three categories disabled, functionally limited, and able bodied. Physical 

activity (PA) was categorized as meeting aerobic guidelines, insufficient physical 

activity, and no physical activity. Examined sociodemographics included age, sex, 

education, and race/ethnicity, and are summarized using weighted frequencies by 

disability categories over time.  Data also were summarized using weighted frequencies 

in terms of respondents who met physical activity (PA) recommendations over time. 

Trends are reported as changes in frequencies over time. Results: There was an increase 

in disability among younger, middle-aged and older adults over time. More middle-aged 

adults were functionally limited, but the rate remained relatively stable and was similar to 

the disabled group. Physical activity increased over time in all age groups. Physical 



76 

 

 
 

activity among people with disability or functional limitations remained fairly stable with 

a low prevalence of PA, while able bodied respondents’ physical activity increased. 

Conclusions: Disability and physical activity increased in all age groups over the 6 year 

period. Studies evaluating disability, physical activity guidelines and sociodemographics, 

specifically age, have not been thoroughly explored especially the interrelationships 

between these need further clarification. 

 

Introduction 

Physical inactivity has become a burden for the public’s health due to its high 

prevalence and strong association with increased morbidity and mortality (van der Ploeg, 

van der Beek, van der Woude, & van Mechelen, 2004).  Physical inactivity is associated 

with higher risks of developing chronic diseases and conditions such as coronary heart 

disease, obesity, diabetes mellitus, and arthritis (Bruce, Davis, & Davis, 2005; Suri, 

Morgenroth, & Hunter, 2012; Weil et al., 2002; Zhao, Ford, Li, Crews, & Mokdad, 

2009). In addition, it is associated with greater levels of functional impairments and 

disability (Boslaugh & Andresen, 2006; Santiago & Coyle, 2004). Poor physical function 

and disability are associated with low muscle mass, an increase in fat within the muscle, 

and a decrease in muscle strength (Visser et al., 2005).  Furthermore, individuals with 

functional limitations or disability are more likely to develop chronic diseases (Zhao et 

al., 2009). Numerous studies have shown the benefit of physical activity in people with 

disability (Rimmer & Marques, 2012; Rimmer, Riley, Wang, Rauworth, & Jurkowski, 

2004; van der Ploeg et al., 2004): however, more than half of people with disabilities do 

not engage in any type of regular physical activity (Rimmer et al., 2004). For those who 
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exercise as part of their rehabilitation, physical inactivity may begin after the program has 

ended because self-initiated exercise programs are usually not undertaken (van der Ploeg 

et al., 2004).  

  There are limited studied that have explored both middle-aged and older adults 

over time. Martin et al (2010, 2014) found that there were many physical limitations 

including musculoskeletal conditions and chronic diseases that were associated with 

disability among middle-aged adults between the ages of 50 and 64 years participating in 

the National Health Interview Survey (NHIS), and that these conditions appeared to be 

increasing at a rate and pattern that differed from what was observed in older persons 

(Martin, Freedman, Schoeni, & Andreski, 2010; Martin & Schoeni, 2014). 

  Trends in physical activity among middle-aged and older adults with disability or 

functional limitations have not been thoroughly explored, and there is a need to identify 

trends and factors underlying these trends.  Therefore, this study examines the trends in 

disability and physical activity in younger, middle-aged, and older adults over a six-year 

period from 2003 to 2009 and to evaluate the factors associated with these trends. 

 

                                                    Methods and Procedures 

 

  The data analyzed for this study will be taken are from the Behavioral Risk Factor 

Surveillance Survey (BRFSS), which was conducted biannually from 2003 to 2009 

(Center for Disease, 2012).  The BRFSS is a random-digit dialing telephone-based health 

survey that collects self-reported health information from respondents in all 50 states, the 

District of Columbia, Puerto Rico, the U.S. Virgin Islands, and Guam via telephone 
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interviews.  It is the largest telephone health survey worldwide focusing on health risk 

behaviors, preventive health practices, and health care access that is primarily associated 

to chronic disease and injury.  States use the BRFSS data to identify emerging health 

problems, establish and track health objectives, and develop and evaluate public health 

policies and programs (Centers for Disease Control Prevention, 2012). The methodology 

for the BRFSS has been described in detail elsewhere (Centers for Disease Control and 

Prevention, 2009).  

  From this sample, we selected three age groups: younger (18-44 years of age), 

middle aged (45-64 years of age), and older adults (65+ years of age). Sociodemographic 

questions included were sex, education, and race/ethnicity.  

 

 

 Measures 

 

Disability 

  Respondents were categorized into three groups: disabled, functionally limited, 

and able bodied.  Disability was defined using two questions. The first asked respondent 

if they are “limited in any way in any activities because of physical, mental, or emotional 

problems?”, and the second asked “do you now have any health problems that requires 

you to use special equipment, such as a cane, a wheelchair, a special bed, or a special 

telephone?” Individuals who answered, “yes”, to both were categorized as being disabled, 

those who answered, “yes”, to one question and “no” to the other question were 

categorized as being functionally limited, and those answering “no” to both questions 

were categorized as able bodied. 
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Physical Activity 

Physical activity levels were determined based on the responses to six questions 

from the BRFSS (see appendix C). We used the classification scheme for physical 

activity used by the Centers for Disease Control and Prevention (Center for Disease 

Control, 2005; UN World Health Organization (WHO), 2011). The BRFSS describes 

moderate physical activity as physical activity that results in “small increases in breathing 

or heart rate” and vigorous physical activity as defined as physical activity that result in 

“large increases in breathing or heart rate” (Carlson, Densmore, Fulton, Yore, & Kohl, 

2009). Participants reported time spent in moderate or vigorous physical activity.  In this 

study there were three physical activity categories: 1) meeting either vigorous or 

moderate physical activity recommendations; and 2) insufficient physical activity and 3) 

no physical activity. 

  

Sociodemographics 

   The following sociodemographic factors were examined: age, sex, race/ethnicity 

(white, non-Hispanic, black, non-Hispanic, Hispanic or other, and highest year of school 

completed, and income.  

 

Statistical Analyses 

The BRFSS database was queried for years 2003, 2005, 2007 and 2009.  

Demographics were summarized using weighted frequencies by disability categories and 

by age categories over time.  Data are also summarized using weighted frequencies to 
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determine the percentage of respondents who met the physical activity recommendations 

over time. Trends are reported as changes in frequencies over time. Weighting serves as a 

comprehensive adjustment for those who did not answer or respond and forces the total 

number of cases to equal population estimates for each state, according to the BRFSS 

(Center for Disease Control, 2009). All analyses were executed using SAS version 9.3 

(SAS Institute Inc., Cary, North Carolina). 

 

Results 

 Table 3.1 shows the characteristics of the respondents from 2003 to 2009. 

Females were more often disabled than men throughout the examined time period. 

Among middle-aged and older adults the percent classified as being disabled remained 

constant over time and ranged from 40-42%. More middle-aged adults were functionally 

limited than were younger or older adults. The prevalence of physical activity stayed 

relatively stable over time, and the prevalence was similar to the disabled group 

compared to the functionally limited and able bodied group.  

  Table 3.2 shows the weighted percentages of respondents who met physical 

activity recommendations by respondent characteristics over time. The percentage of able 

bodied respondents who met the recommendations increased by 4 percentage points from 

2003 to 2009. However, the functionally limited and disabled groups experienced 

minimal change in the percent meeting the recommendation. As a group, Hispanics had 

the largest jump in respondents meeting the recommendations from 2003 to 2009. 

Further, an increase in the percent meeting the guidelines occurred in those who only had 

high school education or less. 
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  Figure 3.1a and figure 3.1b depict the percentages of adults who were disabled 

and functionally limited adults across age groups. Analyses determined that with 

increasing age, the percent of people with disability in each disability category increased 

(see figure 3.1a). Additionally, there was a decrease in the percentage classified as being 

functionally limited in all of the groups (see figure 3.1b).    

  Figure 3.2 represents percentages of adults who met physical activity 

recommendations by age group and time. All the age groups showed increases in meeting 

the recommendations for aerobic physical activity by approximately 3%. 

 

Discussion 

  These results on this study show the relationships of physical activity and 

disability. Analyses determined that physical activity and disability identified among 

young, middle-aged and older adults increased from 2003 to 2009. Additionally, among 

all of the age groups there was an increase in the percentage of persons classified as being 

functionally limited or disabled. Further, among all of the age groups there was an 

increase in the percent meeting aerobic recommendations throughout the six year time 

period.  

 The results of other studies confirm the finding from this study that there has been 

in increase in persons with disability and a decline in function in the working population 

ages 40-64 (Martin et al., 2010; Martin & Schoeni, 2014; Seeman, Merkin, Crimmins, & 

Karlamangla, 2010). Middle-aged persons are of working age and the potential economic 

and long-term impact of disability could be substantial as these individuals age (Martin & 
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Schoeni, 2014; Bauer, Briss, Goodman, & Bowman, 2014). Studies evaluating disability, 

physical activity guidelines and socioeconomic status, specifically age, have not been 

thoroughly explored especially the interrelationships between these need to further 

explanations. 

   Although the prevalence rate of disability found in this study was lower in the 

middle-aged persons compared with older adults, the notable percentage that were 

classified as disabled calls for a greater focus on this group to avoid further functional 

limitations ( Martin & Schoeni, 2014).  It is, however, important to note due to this being 

a cross sectional study with a sample consisting of different respondents each year, it 

does not necessarily mean that the increase in disability was large. Nonetheless, Martin et 

al (2010, 2014) shows trends of middle-aged adults and the increase in disability, 

specifically physical functioning, where in older adults’ disability plateaus or declines 

(Martin et al., 2010; Martin & Schoeni, 2014).   

  Interestingly, we saw an increase in physical activity in all age groups over the six 

year period.  This may be a result of an increase in awareness about the benefits of 

physical activity in middle-aged and older adults over time throughout the years could be 

one of the reasons. Another reason could be more accessibility to physical activity 

(Boslaugh & Andersen, 2006; Visser et al., 2005; Rimmer & Marques, 2012 Rimmer et 

al., 2004; Seeman et al., 2010).  

   

Limitations 

  The BRFSS sampling methods include only non-institutionalized adults, thus it 

can underestimate the prevalence of disability in the population (Okoro, Hootman, Strine, 
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Balluz, & Mokdad, 2004; Thompson, Zack, Krahn, Andresen, & Barile, 2012). 

Furthermore, this was a longitudinal study with cross-sectional data, which does not 

allow for causal inferences, but does allow for associations between variables to be 

identified. The study measures were based on self-report, which could be affected by 

recall and/or social desirability biases. Although physical activity self-report measures 

can be problematic when measuring energy expenditure, they are most effective when 

used in epidemiological or surveillance studies when assessing group physical activity 

habits (Brown, Yore, Ham, & Macera, 2005). The definition of disability and functional 

limitations was not based solely on activity limitation, but also reporting of mental illness 

and use of special equipment, making it difficult to identify all of the specific limitations 

of the respondents (Brown et al., 2005). Further limitations include that each year there 

were different sampling, both in size and different population. 

 

Conclusions 

  In summary, our findings show that prevalence of disability and of meeting the 

physical activity guidelines increased with age throughout the six year time period. The 

finding of increasing rates of disability suggest that greater public health attention to the 

middle-aged population may be warranted, particularly because of the concomitant 

growth in the prevalence of chronic diseases and the increasing similarities that middle-

aged adults have with the older adult population.  
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Table 3.1: Characteristics of Respondents to the BRFSS 2003-2009 by Disability Status 

(Weighted percentages)  

  

  

Disabled 

(%) 

Functionally 

Limited (%) 

Able 

Bodied 

(%) 

2003 Sex  Male 42.86  46.95 48.88 

Female 57.14  53.05 51.12 

Age  18-44 years 18.61  36.92 56.46 

45-64 years 40.00  38.51 29.67 

65+ 41.39  24.57 13.87 

Education 

Level 
Didn't graduate HS 20.03  15.16 11.02 

HS Graduate 33.11  30.98 30.22 

Attended 

College/Technical 27.22 

 

27.53 26.67 

Graduated 

College/Technical 19.63 

 

26.32 32.09 

Race White - Non-Hispanic 72.02  76.05 69.29 

Black - Non-Hispanic 12.49  8.59 9.58 

Hispanic 9.42  9.83 14.44 

Other 6.07  5.53 6.69 

Aerobic 

Physical 

Activity 

Met PA 

Recommendations 23.32 

 

40.09 48.50 

Insufficient PA  32.93  38.99 38.66 

No PA 43.75  20.91 12.84 

           

2005 Sex  Male 43.36  45.94 49.33 

Female 56.64  54.06 50.67 

Age  18-44 years 17.88  34.86 56.17 

45-64 years 41.23  40.00 30.11 
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65+ 40.89  25.14 13.72 

Education 

Level 
Didn't graduate HS 18.74  16.10 11.23 

HS Graduate 32.42  31.21 29.56 

Attended 

College/Technical 27.54 

 

27.32 25.99 

Graduated 

College/Technical 21.29 

 

25.37 33.22 

Race White - Non-Hispanic 71.36  73.80 68.69 

Black - Non-Hispanic 12.60  8.89 9.40 

Hispanic 9.25  11.69 15.62 

Other 6.79  5.62 6.29 

Aerobic 

Physical 

Activity 

Met PA 

Recommendations 24.11 

 

39.87 51.09 

Insufficient PA  31.72  38.62 37.96 

No PA 44.17  21.51 10.95 

           

2007 Sex  Male 43.33  46.07 49.38 

Female 56.67  53.93 50.62 

Age  18-44 years 17.36  33.72 55.44 

45-64 years 41.88  40.47 30.99 

65+ 40.76  25.81 13.56 

Education 

Level 
Didn't graduate HS 17.88  14.03 10.46 

HS Graduate 33.09  31.28 27.96 

Attended 

College/Technical 27.64 

 

27.18 26.07 

Graduated 

College/Technical 21.39 

 

27.51 35.51 

Race White - Non-Hispanic 70.77  74.26 67.75 

Black - Non-Hispanic 12.60  9.12 9.43 
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Hispanic 9.77  10.31 15.59 

Other 6.86  6.31 7.22 

Aerobic 

Physical 

Activity 

Met PA 

Recommendations 23.89 

 

40.46 51.83 

Insufficient PA  33.13  39.44 37.84 

No PA 42.98  20.11 10.33 

           

2009 Sex  Male 43.70  46.18 49.42 

Female 56.30  53.82 50.58 

Age  18-44 years 17.36  35.04 54.09 

45-64 years 41.81  40.14 31.95 

65+ 40.83  24.82 13.96 

Education 

Level 
Didn't graduate HS 16.66  13.61 9.70 

HS Graduate 33.12  30.66 27.30 

Attended 

College/Technical 28.73 

 

28.19 26.17 

Graduated 

College/Technical 21.49 

 

27.54 36.83 

Race White - Non-Hispanic 69.69  72.81 67.22 

Black - Non-Hispanic 13.45  9.82 10.05 

Hispanic 10.34  11.30 15.79 

Other 6.51  6.07 6.93 

Aerobic 

Physical 

Activity 

Met PA 

Recommendations 24.27 

 

40.69 52.49 

Insufficient PA  33.24  40.39 37.69 

No PA 42.50  18.92 9.82 
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Table 3.2:  Weighted Percentages Of Respondents Who Met Physical Activity  

 

Recommendations By Respondent Characteristic Over Time 

 

  

2003 

(%) 

2005 

(%) 

2007 

(%) 

2009 

(%) 

Sex Male 48.48 49.92 50.74 51.87 

  Female 43.56 46.40 46.61 46.54 

Education Didn't graduate HS 33.48 37.18 38.47 38.57 

  HS Graduate 43.24 45.39 45.86 45.97 

  Attended College/Technical 48.17 49.59 49.54 50.27 

  Graduated College/Technical 51.47 53.48 53.57 53.80 

Age  18-44 years 50.91 52.11 53.01 53.54 

  45-64 years 42.77 45.98 46.60 47.35 

  65+ 36.27 39.76 39.33 39.89 

Race White - Non-Hispanic 48.48 50.30 50.89 51.42 

  Black - Non-Hispanic 37.66 41.11 41.17 41.52 

  Hispanic 39.17 42.65 43.86 44.12 

  Other 45.34 46.83 46.02 48.20 

Disability 

Status 
Disabled 23.32 24.11 23.89 24.27 

Functionally Limited 40.09 39.87 40.46 40.69 

Able Bodied 48.50 51.09 51.83 52.49 
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Figure 3.1a: Percentages of Disabled Adults By Age Group And Time

 

 

Figure 3.1b:  Percentage of Functionally Limited Adults By Age Group And Time 
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Figure 3.2: Percentage of Adults Who Met Physical Activity Recommendations By Age 

Group And Time 
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Appendix A 

Literature Review 

 

Introduction 

  There are between 50 and 60 million individuals living with a disability  In the 

United States ("U.S. Department of Health and Human Services: Office of Disease 

Prevention and Health Promotion--Healthy People 2010," 2000).  Disability is a broad 

term and can be defined in different ways.  The International Classification of 

Functioning, Disability, and Health (van der Ploeg, van der Beek, van der Woude, & van 

Mechelen, 2004) of the World Health Organization (WHO) defines disability as being 

“an interaction between an individual with health conditions, and personal or 

environmental factors” (Liou, Pi-Sunyer, & Laferrere, 2005; World Health Organization., 

2001).  Physical limitations affect people with disabilities, limiting work, sports, exercise, 

or home related activities (Rimmer & Marques, 2012). There is a great deal of concern 

regarding the levels of physical inactivity in people with disability, which is greater than 

in the general population (Brand, Alston, & Harley, 2011; Rimmer, 2012).   

  Research indicated that adults with disability do not meet basic physical activity 

recommendations (Boslaugh & Andresen, 2006).  Inactivity in individuals with 

disabilities can lead to higher rates of chronic diseases including obesity (Nantel, 

Mathieu, & Prince, 2011; Zhao, Ford, Li, Crews, & Mokdad, 2009). Conversely, obesity 

and chronic diseases can also lead to disability and physical inactivity (Nantel, Mathieu, 

& Prince, 2011; Zhao, Ford, Li, Crews, & Mokdad, 2009). Further, sociodemographic 

characteristics are associated with a lack of physical activity in those with disability 
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(Nantel et al., 2011; Zhao et al., 2009). Those with a lower educational attainment and 

poorer economic status experience worse health outcomes across all levels of the 

socioeconomic spectrum (Do, 2009). Moreover, with increasing age, the presence of 

comorbidity is associated with greater burden of difficulties with physical function 

(Stenholm et al., 2014).  

  Few reports have examined disability specifically in middle-aged adults in a large, 

representative national population sample database (Bhattacharya, Choudhry, & 

Lakdawalla, 2008; Bodde, Seo, & Frey, 2009; Martin, Freedman, Schoeni, & Andreski, 

2010; Martin & Schoeni, 2014; Vita, Terry, Hubert, & Fries, 1998).  In middle-aged 

individuals there has been an apparent increase in disability, which is associated with an 

increase in chronic diseases and musculoskeletal conditions (Martin et al., 2010).  

Moreover, the interrelationships between disability, physical activity, sociodemographic, 

and chronic diseases are not well established in the middle-aged population. In this 

literature review, we evaluated the existing literature that explored new aspects on an 

important topic. 

 

Disability 

Studies using data from the Behavioral Risk Factor Surveillance System (BRFSS) 

define disability, by asking individuals two questions: “are you limited in any way in any 

activities because of physical, mental, or emotional problems?” and, “do you now have 

any health problems that requires you to use special equipment, such as a cane, a 

wheelchair, a special bed, or a special telephone?”  Those who answered, “yes”, to both 
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were considered to have a disability.  According to the BRFSS in 2009, approximately 

30% of adults disclosed activity limitation and about 12% disclosed equipment use 

(Centers for Disease Control and Prevention, 2009).  Assessments of physical disability 

include activities of daily living (ADLs) and instrumental activities of daily living 

(IADLs) (Bodde, Seo, & Frey, 2009; Vita, Terry, Hubert, & Fries, 1998). When 

individuals need assistance with such activities, it signifies the inability to function 

independently, or dependence on others (Guralnik & Simonsick, 1993; Heath & Fentem, 

1997). Although there is a low prevalence of difficulties in performing ADLs in the 

general population, this is an important marker for in those with disabilities (Guralnik & 

Simonsick, 1993; Rosenbaum & Stewart, 2004). 

  The original conceptual framework that helped formulate a definition of disability 

was the International Classification of Impairments, Disabilities, and Handicaps (ICIDH), 

published by the World Health Organization (WHO).  The ICIDH was a classification 

tool as a consequence of disease and injury.  This framework has a negative portrayal on 

the terms “disability” or “handicap” (Heath & Fentem, 1997; Rosenbaum & Stewart, 

2004). Due to the negative portrayal of disability relayed by the ICIDH definition, WHO 

revised the ICIDH and it is now called it the International Classification of Functioning, 

Disability, and Health (ICF), focusing on the aspect of health instead of the consequence 

of disease (Rosenbaum & Stewart, 2004; World Health Organization., 2001).  It includes 

categories that range across a spectrum of severity and include impairments, physical 

limitations, and restrictions in participation involving psychological, physiologic, or 

anatomic function loss or abnormality (Liou et al., 2005; World Health Organization., 

2001).  Disabilities are a result of the individual’s health condition and his/her physical, 
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social, and/or cultural environment (van der Ploeg et al., 2004; World Health 

Organization., 2001).  The ICF has greatly expanded the understanding of disability and 

has aided in defining the many factors that contribute to disability including activity 

limitations, impairments, environmental factors, personal factors, participation 

restrictions (Adams Adams PF, Kirzinger WK, Martinez M, 2013)  

Van der Ploeg et al created a physical activity model for people with a Disability 

(PAD) using the WHO ICF model (see below) (van der Ploeg et al., 2004). 

 

Figure A-1: World Health Organization International Classification of Functioning, 

Disability, and Health 

 

 Adapted from (UN World Health Organization (WHO), 2011) 
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Role of Age and Disability 

Middle-aged individuals often encounter disability as the result of one or more 

chronic diseases (Zhao et al., 2009) .  Martin et al (2010, 2014) examined the trends in 

disability of middle-aged adults between the ages of 50 and 64 using the National Health 

Interview Survey (NHIS).  The authors found that musculoskeletal conditions and 

chronic diseases, such as arthritis, heart problems, diabetes, and back/neck problems were 

associated with disability in this age group (Martin et al., 2010; Martin & Schoeni, 2014).  

Furthermore, they found that trends of an increase in functional limitation in middle-aged 

where in older adults there was a plateau in all limitations (Martin et al., 2010; Martin & 

Schoeni, 2014). This research was the first to focus on the middle-aged population and 

identify disability as concern in this age group.  Furthermore, in 2013 via the National 

Center for Health Statistics, adults between ages of 45 and 64 years and those between 65 

and 69 years were approximately three times more likely to be unable to work because of 

health problems than those adults between 18-44 years (Adams, Kirzinger, & Martinez, 

2013). 

  Obesity is an important contributor to the increasing prevalence of disability in 

the middle-age population (Bhattacharya et al., 2008; Martin et al., 2010). Bhattacharya 

et al (2008) evaluated trends in those with disability and chronic diseases in working-age 

individuals and concluded that there should be a focus on reducing obesity prevalence 

and limiting disability in chronically ill middle-age working class adults as this would 

lower disability rates in the older adult population (Bhattacharya et al., 2008).  Klijs et al 

found that those individuals ages 55 and older with musculoskeletal disease presented the 

greatest amount of burden of disability, with cardiovascular diseases coming in second 
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(Klijs, Nusselder, Looman, & Mackenbach, 2011). Vita et al (1998) evaluated a group of 

individuals in 1962 and followed up in 1986 and discovered that those with less health 

risk factors have less lifetime disability as well as less disability at any age (Vita et al., 

1998).  Seeman et al showed that the rate of disability increases with age (Seeman, 

Merkin, Crimmins, & Karlamangla, 2010).  All of the aforementioned studies support the 

importance of addressing factors that may d lead to physical limitations when old at an 

earlier stage in life. Further, Riebe et al (2009) showed that in older adults, obesity was 

associated with lower levels of physical activity and physical function. However, 

individuals who were physically active in all BMI categories were less likely to have 

abnormal physical function scores compared to those who were sedentary (Riebe et al., 

2009). Thus the importance of staving off disability no matter one’s current state of 

chronic health is imperative. 

 

Chronic Diseases and Disability 

  As chronic disease (s) progresses, physical function is often impaired which can 

lead to a loss of independence.  Sarcopenia (loss of muscle mass and strength) is 

attributed to the loss of muscle mass and function that accompany most chronic diseases 

(Scott, Blizzard, Fell, & Jones, 2011), and sarcopenia further contributes to the 

development of disability. Further, chronic diseases are common in persons with 

disabilities (Kinne, Patrick, & Doyle, 2004), and can have an additive effect upon 

impairment and functional limitations.  Effects of chronic diseases and physiological 

changes on individuals' function have been shown to influence a person’s quality of life   
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(Guralnik, J.M, LaCroi A.Z., Abbott, R.D., Berkman, L.F., Satterfield, S., Evans, D.A., 

Wallace, R.B., 1993; Wang, 2002).  Bhattacharya et al (2008) found increasing trends in 

those with disability and chronic diseases among working-age individuals. They 

concluded that awareness is necessary in preventing disability in the working-age 

population by decreasing obesity and reducing chronic diseases (Bhattacharya et al., 

2008). 

  The chronic diseases that will be referenced in this review are arthritis, diabetes, 

obesity, asthma, coronary artery diseases, and stroke.  These were chosen because they 

are the most common chronic diseases in the U.S. and each one is related to disability in 

one way or another.  

 

Arthritis 

Arthritis occurs when the joint is inflamed.  It is a term that is used to describe 

rheumatic diseases and conditions that affect the tissue surrounding the connective tissue 

and joints (Center for Disease Control and Prevention, 2012a).  It is the leading cause of 

physical limitations. Obesity increases the risk of disability in those with arthritis 

(McNeil, Binette, & CDC, 2001; Okoro, Hootman, Strine, Balluz, & Mokdad, 2004). 

Disability prevalence increases with age, normally starting at age 50 (Litwic, Edwards, 

Dennison, & Cooper, 2013).  Arthritis, specifically knee and hip osteoarthritis, has been 

shown to have the greatest burden due to stiffness and pain, which often leads to 

disability.  With the increase of inactivity, due to pain and stiffness, it has been linked to 

muscle atrophy and weakness (Litwic et al., 2013). However, physical activity has shown 

to decrease symptoms including pain, improve mood, functional ability, and quality of 
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life in people with arthritis.  The 2008 Physical Activity Guidelines issued guidelines 

appropriate for all people and abilities including those with chronic diseases (U.S. 

Department of Health and Human Services, Public Health Service, & Centers for 

Disease, 2008). 

 

Diabetes Mellitus 

Diabetes Mellitus is a disease where the pancreas does not make insulin or cannot 

use its own insulin as it should (Center for Disease Control and Prevention, 2012b).  It is 

the second most common cause of disability due to complications associated with the 

disease (Center for Disease Control and Prevention, 2012b).  These complications can 

involve amputations, renal failure, neuropathies, visual impairments, or obesity (Rimmer, 

Braddock, & Pitetti, 1996).   Physical activity impairments in individuals with type 2 

diabetes are associated with diabetic complications as well as common comorbidities 

(Bruce, Davis, & Davis, 2005).  Moreover, limitations or impairments in physical 

activity, as simple as performing ADL’s, can lead to low levels of physical activity, 

which could cause a vicious cycle to a decline in strength and functional capacity 

(Gretebeck, Ferraro, Black, Holland, & Gretebeck, 2012). 

 

Asthma 

The burden of asthma is influenced by assessment of activity limitations, such 

that the more burden, the more limitation an individual experiences (Fuhlbrigge et al., 

2002).  According to the World Health Organization (WHO), asthma has been evaluated 
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according to its impact on quality of life, such as the years of life lost to disability adding 

to the years of life lost to premature death.  Persons with uncontrolled asthma have higher 

risk for limitations including outdoor activity, physical activity, and daily activity 

compared with patients with controlled asthma. Asthma management should include 

routine assessment of activity limitations care for comorbid conditions (Haselkorn et al., 

2010). 

 

Cardiovascular Diseases  

Stroke and coronary heart disease are two cardiovascular diseases (CVD) that are 

important cause of disability in adults (Rimmer & Wang, 2005). CVDs associated with 

functional limitations and disability increase with age (den Ouden et al., 2013; Guccione 

et al., 1994).  Stroke and other cardiac events, such as a myocardial infarction or bypass 

surgery, negatively affect regular daily routines as well as physical functioning, limiting 

activity levels.  With a reduction in physical functioning after a stroke and coronary 

event, there is a loss of strength, which could possibly lead to early sarcopenia and a 

significant decrease in ADLs and IADLs (Abellan van Kan, 2009; Rimmer & Wang, 

2005).    

 

Sociodemographics and Disability and Physical Activity 

There are three key components to socioeconomic status (SES): income, 

education, and employment status.  SES has been linked to mortality rates both on 
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collective level as well as on the individual level, implying that those in lower SES have 

a higher incidence of all-cause mortality (Adler, Boyce, Chesney, Folkman, & Syme, 

1993).  A longitudinal study by Breeze et al found that those in lower hierarchy of 

employment in middle age had four times the odds of poor physical performance in old 

age.  They concluded that low SES in middle age and at retirement age is associated with 

morbidity in old age (Breeze et al., 2001).      

  There have been studies that examine of the aspects of SES including 

environment, neighborhoods, and race in individuals with disability.  Race/ethnicity and 

environmental factors may limit access to physical activity, especially in individuals with 

disability (Brand et al., 2011; Rimmer, Nicola, Riley, & Creviston, 2002; Rimmer, Riley, 

Wang, Rauworth, & Jurkowski, 2004).  People who live in low income neighborhoods 

are more often racial/ethnic minorities with a lower health status than whites (Brand et 

al., 2011; Do, 2009).  Fuller-Thompson et al (2009) found that there was a large racial 

divide in the rates of functional and ADL limitations in individuals with disabilities, 

which was mostly due to education and lower poverty levels (Fuller-Thomson, Nuru-

Jeter, Minkler, & Guralnik, 2009).  Further, Majer et al found that those with higher 

education levels lived longer and were free of disability longer compared to those with 

lower education levels when evaluating socioeconomic inequalities and health 

expectancies around retirement age (Majer, Nusselder, Mackenbach, & Kunst, 2011). 

Individuals with a lower SES and those who are disabled have higher rates physical 

inactivity than the general population (Rimmer et al., 2002; Schmitz et al., 2009; Brand 

et. al., 2011).  It is important for these individuals with disabilities to be physical activity  
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and have opportunities for physical activity to be incorporated into their environment to 

improve overall health (Brand et al., 2011; Fuller-Thomson et al., 2009; Rimmer & 

Marques, 2012).  

 

Physical Activity and Disability  

Physical activity is defined as the bodily movement that activates skeletal 

muscles, resulting in an increase above resting energy expenditure ((ACSM's Guidelines 

for Exercise Testing and Prescription 2010; U.S. Department of Health and Human 

Services et al., 2008).  Physical inactivity has become a burden for public health (van der 

Ploeg et al., 2004).  Poor physical function and disability is associated with low muscle 

mass, an increase in fat within the muscle, and a decrease in muscle strength (Visser et 

al., 2005).  There are numerous studies showing the benefits of physical activity. 

According to the Center for Disease Control, under 30% of the general population of 

adults attain the recommended amounts of physical activity (Center for Disease Control 

and Prevention, 2010).  More than half of people with disabilities, according to Health 

People 2010 and 2020, fail to engage in any type of leisure-time physical activity 

(Rimmer et al., 2004; U.S. Department of Health and Human Services, 2012).  For those 

who were in a rehabilitative program, the inactivity begins after the program has ended 

and usually not replace with a self-initiated program (van der Ploeg et al., 2004). 

Although there is concern about the lack of physical activity in the general population, 

the lack of activity in people with disabilities is even more troubling. 
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The Healthy People 2010 documented that people with disabilities compared to  

those without disability have a higher prevalence of physical inactivity (Santiago & 

Coyle, 2004). 

  The lack of physical activity can lead to a chronic diseases which can further lead 

to everyday functional limitations or disability  (van der Ploeg et al., 2004).  Individuals 

with disabilities expend more energy in the activities that they do on a daily basis.  Due to 

a possible loss in muscle mass, there is an increase in metabolic cost (Heath & Fentem, 

1997).  Gretebeck and colleagues observed the protective effect of physical activity on 

those with disability using a prospective longitudinal study. They found that there were 

less functional limitations in those individuals that participated in some form of physical 

activity, which was consistent with other studies (Gretebeck et al., 2012). 

 Chakravarty et al (2008) evaluated a group of 50 year old and older individuals 

who were runners compared with age-matched controls from 1984 to 2005 and concluded 

that that moderate and vigorous running is associated with decrease in disability in 

middle and older adults (Chakravarty, Hubert, Lingala, & Fries, 2008).  According to 

Brown et al, using the BRFSS in 2001, all people 50 years and older, with and without 

disability, should get the recommended amount of physical activity, but it is more 

important to get some type of physical activity in, even if it does not meet the 

recommended amount (Brown, Yore, Ham, & Macera, 2005). 

 

 



105 

 

 
 

Physical Activity and the Impact on Disability 

Health promotion efforts to promote physical activity and prevent chronic 

diseases have been evaluated by Rimmer et al in several papers (Rimmer, 1999; Rimmer 

& Braddock, 2002; Rimmer & Rowland, 2008) where chronic diseases are not always a 

cause of the disability but a result of later lifestyle change as a result of the disability, 

which also includes weight gain, fatigue, depression, etc. (Rimmer & Rowland, 2008).  

By educating health professionals about the benefits of physical activity for people with a 

disability and increasing access to facilities could help this population how and decrease 

the prevalence of some of the chronic diseases. 

 

Conclusion 

Data on physical activity and disability has been studied mostly in older adults, 

including those with chronic diseases and/or in lower SES.  It has been shown that there 

are many factors that affect disability. There are limited data on physical activity and 

disability in middle-age adults.  With the information available, there is only a small 

amount to allow for exploration of the underlying issues that can be observed with this 

population (Bhattacharya et al., 2008; Martin et al., 2010).  By using the BRFSS and by 

examining trends and interrelationships, which have not been observed, possibly there 

could be a better understanding on how to address the linkages between all of these 

variables and aid in addressing the issues in a more productive method. 
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