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ABSTRACT 

The present study was a secondary analysis of data from a community survey 

pretest that was part of a longitudinal study. The purpose of the present research was to 

examine the relationships among the demographic characteristics of Hispanic and Anglo 

rural elderly, their knowledge about health issues, and the frequency of their current 

sustained exercise activity. The stages of change construct of the transtheoretical model 

was used as the theoretical framework to identify levels of exercise activity. The subjects 

(n = 846) were divided into three ethnodemographic groups, called New Anglos, Old 

Anglos, and Hispanics, based on their ethnicity and length of residency in a rural 

community. Descriptive, correlational, and inferential statistics, specifically analysis of 

variance (ANOVA) and Pearson correlation, were used to analyze the data. Significant 

differences existed among all three groups in their knowledge of health issues. There 

were significant differences between the New Anglos and both the Old Anglos and the 

Hispanics in their frequency of exercise performance. No relationship was found 

between health knowledge and frequency of exercise performance for either the New 

Anglos or the Old Anglos. A low, but significant correlation was found between these 

two variables for the Hispanics. 



CHAPTER I 

INTRODUCTION 
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The fastest growing portion of the United States population is comprised of 

people age 65 and older (Brown, 1992; Elward, Larson, & Wagner, 1992). Two-thirds of 

all adults in this age group are either irregularly active or completely sedentary (Rooney, 

1993). The 1985 National Health Interview Survey (NHIS) of27,000 people age 65 and 

older found that fewer than 20% participated in regular vigorous physical activity at an 

intensity sufficient to improve cardiovascular fitness (Elward et al., 1992). In a public 

health effort to increase the healthy life span through greater emphasis on quality of life, 

Healthy People 2000 (U.S. Department of Health and Human Services [USDHHS], 1990) 

made specific recommendations to increase physical activity and encourage physically 

active leisure pursuits. 

Many of the infirmities and disabilities of old age appear to be the result of 

habitual inactivity rather than of aging itself, and sedentary living is now viewed as a 

contributor to ill health. With inactivity comes an increased risk of chronic disease, 

including coronary artery disease, obesity, hypertension, diabetes, and osteoporosis 

(Barry & Eathome, 1994; Brown, 1992; Elward et al., 1992; Rooney, 1993). There is 

evidence that regular physical activity enhances cognitive function as well as flexibility, 

muscular strength, endurance, and respiratory function, all of which affect an individual's 



ability to perform normal activities of daily life (Brown, 1992; 0 'Donnell, Webb & 

McGuire, 1993; Rooney, 1993; Spirduso & Asplund, 1995). 
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There are many consequences to loss of function brought on by inactivity and 

disease. The inability to maintain the personal functions necessary for independent living 

and social interaction contributes to a loss of self-esteem and dignity and to the 

subsequent degradation of quality of life (Spirduso & Asplund, 1995). Beyond playing 

an important role in decreasing the quality of life of older people, loss of function and 

disease contribute to the high cost of health care and loss of productivity (Shephard, 

1993; Taylor, 1992). 

Individuals residing in rural communities face health risks that are similar to 

those of their urban counterparts, but they have less access to health promotion 

information and health services (Coward, McLaughlin, Duncan, & Bull, 1989). Within 

this population some groups are more vulnerable than others, particularly older adults and 

Hispanics. While Americans over age 65 account for 12% of the population, 

approximately one-quarter of them live in rural areas (Coward & Cutler, 1989; 

Wakefield, 1990). The problems of poverty, lack of health insurance, and poor access to 

health services are more prevalent within these subgroups (Coward, McLaughlin et al., 

1989; National Coalition of Hispanic Health and Human Services Organizations 

[COSSMHO], 1995). Moreover, death rates for chronic conditions that are more 
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common in the elderly, such as hypertension and coronary artery disease, are higher than 

the national average in rural areas (Wakefield, 1990). 

Physical fitness has been associated with reductions in morbidity for both men 

and women, and regular exercise is recommended as part of prevention programs for 

cardiovascular disease, diabetes, hypertension, osteoporosis, and obesity (Elward et al., 

1992). However, exercise is still not commonly emphasized or incorporated into 

preventive care for most elderly persons (Elward et al., 1992). 

Low levels of education and income tend to be more prevalent demographic 

characteristics among people who do not exercise (Elward et al., 1992). Conversely, 

research has shown that those who engage in regular physical activity have more formal 

education and higher incomes (Elward et al., 1992). Furthermore, there is evidence that 

knowledge about health risks is greater in neighborhoods of higher socioeconomic status 

(Hazuda, Stern, Gaskill, Haffner, & Gardner, 1983). However, the effect of knowledge 

on exercise adherence and maintenance is unknown. 

Purpose of the Research 

The purpose of the research was to examine the relationships among the 

demographic characteristics of Hispanic and Anglo rural elderly, their knowledge about 

health issues, and the frequency of their current sustained exercise activity. The stages of 

change construct of the transtheoretical model was used as the theoretical framework to 

identify levels of exercise activity. Secondary analysis of data from a study by Sennott-
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Miller, May, and Miller (in press) was used. Subjects in the primary study are residents 

over age 60 residing in a rural community in the southwestern United States, who were 

surveyed regarding their health knowledge and practices. Data used for the present study 

came from the pretest survey of the primary study. The respondents (n = 846) were 

divided into three similarly sized groups on the basis of ethnicity and length of residency 

in the community. These ethnodemographic groups were used in the current study. 

Theoretical Framework 

Although not part of the primary research, Prochaska and DiClemente's (1983) 

transtheoretical model was used as the theoretical framework to guide the present study. 

It is a dynamic model of intentional behavior change in which change is viewed as a 

process. Also known as the stages of change model, it was developed as a framework to 

describe the different phases involved in the acquisition and maintenance of a behavior. 

Because of its dynamic nature, it is consistent with aspects of several social cognitive and 

learning theories used to explain human behavior. 

The stages in the transtheoretical model include (1) precontemplation- the 

individual has no intention to make a behavior change, (2) contemplation - the individual 

intends to change, but has not yet implemented any action to do so, (3) preparation - the 

individual plans start changing the behavior soon, ( 4) action - the individual has actively 

started to change his or her behavior, (5) maintenance -the individual has made the 
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behavior change, and ( 6) termination - the point at which the new behavior is thoroughly 

ingrained, and there is no risk of relapse. 

Problem Statement 

Promoting regular exercise has become an important prevention measure for 

many common chronic diseases that affect older adults. Despite the evidence supporting 

the health benefits of regular exercise, the overall participation rates are low. Moreover, 

those who initiate an exercise program have trouble maintaining it (Dishman, 1991 ). 

Approximately 50% of individuals who begin a structured exercise program will drop out 

within the first six months (Courneya, 1995). This pattern is true regardless of the age of 

the population studied and is similar to relapse behavior seen in addictions ( Courneya, 

1995; Marcus & Simkin, 1993). 

There has been much research documenting the effects of exercise interventions 

on specific diseases in the elderly, but considerably less has been done on determinants of 

exercise motivation and adherence. Research about Hispanics and exercise is even more 

limited . . Studies have not considered the process involved in making the commitment to 

exercise. The transtheoretical model takes into account the evolutionary process involved 

in acquisition of a new behavior. More information is needed about what factors 

motivate older people to initiate and maintain exercise activity, and whether those factors 

are the same regardless of demographic characteristics or exercise history. The present 



study was designed to investigate the relationships among ethnicity, knowledge about 

health issues, and stages of change, as measured by frequency of exercise performance. 

Research Questions 

1. What is the relationship between the ethnodemographic groups and health 

knowledge in a population of older adults? 

2. What is the relationship between the ethnodemographic groups and exercise 

stage of change in a population of older adults? 

3. What is the relationship between health knowledge and exercise stage of 

change within ethnodemographic groups? 

Definition of Terms 

Terms used in this research are defined as follows: 

Ethnicity. A self-identified population subgroup having a common cultural 

heritage; in this study, Hispanic or non-Hispanic white (Anglo). 

Ethnodemographic Groups. Three groups constructed based on ethnicity and 

length of community residency described as follows: 
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Old Anglos - Non-Hispanic white men and women over age 60 who have 

resided in the community for more than ten years. 

New Anglos - Non-Hispanic white men and women over age 60 who have 

resided in the community for less than ten years. 
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Hispanics - Men and women over age 60 who have identified themselves 

as being of Latino origin; all have lived in the community for more than 

ten years. 

Exercise. Any physical activity performed for the purpose of enhancing 

cardiovascular fitness, muscle strengthening, or flexibility. 

Knowledge. Understanding about health and exercise issues as measured by 

answers on a community survey. 

Stage of change. A point in the process of adoption and maintenance of physical 

activity as measured by current frequency of exercise performance. 

Significance of Research 

The fastest growing segment of society is adults over age 60. As the population 

ages, the incidence of chronic disease and the associated health care costs increase. Lack 

of intentional exercise and a sedentary lifestyle are proving to be major contributors to the 

incidence and exacerbation of chronic disease in the older years, causing a negative 

impact on quality of life and raising health care costs. Adherence to regular physical 

activity is a vital health promotion measure. 

Understanding the dynamic nature of exercise behavior and the cognitive 

functions that go along with it are important underlying steps in health promotion 

intervention. If health care professionals recognize that their clients can be at different 

levels of motivation and commitment in their performance of exercise, they can design 
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and implement the most appropriate interventions to facilitate adoption and maintenance 

of this important health promoting behavior. 

Summary 

The adoption and maintenance of regular physical activity in adults over age 60 

have been shown to be important measures in the prevention of disease and improvement 

of quality of life. Chapter One briefly reviewed the background of this problem and the 

need for further research. The current study used secondary analysis of data from a 

primary study. The goal of the present study was to shed further light on the subject of 

exercise performance among the elderly. Using the transtheoretical model, the study 

contributed to the identification of relationships between ethnodemographic 

characteristics, health knowledge, and frequency of exercise performance among three 

samples of Anglo and Hispanic adults over age 60. The research questions, definitions of 

terms, importance of the research, and discussion of the conceptual framework were 

presented. 



CHAPTER II 

REVIEW OF THE LITERATURE 

The effect of exercise on disease and functional status in older adults is 

documented by the literature and is presented in this chapter. The health status of 

Hispanics has also been well documented; however, the effects of exercise on this 

population are less well known. Literature documenting the impact of knowledge on 

exercise behavior is reviewed. The conceptual framework for this study, the 

transtheoretical model, is outlined, and research using it with exercise behavior is 

presented. 

Older Adults and Exercise 

Effect on Disease 
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The therapeutic role of exercise on physiologic impairments in such diseases as 

coronary artery disease, hypertension, non-insulin dependent diabetes mellitus (NIDDM), 

chronic obstructive pulmonary disease (COPD), obesity, rheumatoid arthritis, 

osteoarthritis, and osteoporosis is well documented ( Greendale, Barrett-Connor, 

Edelstein, Ingles & Haile, 1995; O'Donnell, Webb, McGuire, 1993; Williams, 1996). 

Cardiovascular disease is the leading cause of death in older adults and accounts for more 

disability in older people than any other single condition except arthritis (Williams, 

1996). Risk factors for cardiovascular disease include sedentary lifestyle, cigarette 

smoking, obesity, hypertension, and diabetes. With the exception of smoking, these risk 



factors can be ameliorated with exercise (Astrand, 1992; Williams, 1996). Older adults 

who maintain a pattern of routine exercise are at lower risk for cardiovascular events 

(Limacher, 1994; Williams, 1996). 
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Research on the effects of 12 weeks of exercise training on elderly adults (n = 24) 

with cardiac disease demonstrated statistically significant increases in maximal exercise 

tolerance and decreases in ratings of perceived exertion at standardized work intensities 

(Ades & Grunvald, 1990). The authors concluded that trained, elderly patients of both 

sexes with cardiac disease were able to perform at higher levels of myocardial oxygen 

demand (Ades & Grunvald, 1990). 

In a random sample of healthy adults (n = 1,645) over age 65 who were followed 

for five years, walking more than four hours per week was associated with significantly 

reduced risk of cardiovascular disease hospitalization in both sexes (LaCroix, Leveille, 

Hecht, Grothaus, & Wagner, 1996). These findings provide much stronger evidence than 

previously available for advising older men and women to embark on or maintain a 

sustained program of walking to prevent cardiovascular disease events (LaCroix et al., 

1996). 

An eight-week study designed to decrease symptoms of breathlessness in 102 

persons with chronic obstructive pulmonary disease (COPD) found that symptoms 

improved significantly after eight weeks of exercise endurance training. The authors 
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reported that the improvements gained were of the magnitude to translate into substantial 

functional gains with respect to activities of daily living (O'Donnell et al., 1993). 

Older individuals who exercise regularly have a lower resting heart rate and blood 

pressure, as well as improved aerobic capacity (Limacher, 1994). A review by 

Lowenthal, Kirschner, Scarpace, Pollock, and Graves (1994) of studies on exercise and 

blood pressure showed that aerobic exercise training results in a significant reduction in 

systolic and diastolic blood pressure at rest in both young and elderly hypertensive 

subjects. Hickey, Sharpe, Wolf, Robins, Wagner, and Harik (1996), using low intensity 

exercise for 30 minute intervals with low income frail elderly men and women over age 

70, found that blood pressure dropped an average of 6 mm/Hg following three months of 

exercise. The subjects also reported significant gains in mobility and psychological well

being using standardized testing measures. 

The increased risk of osteoporosis with inactivity, especially in postmenopausal 

women, is well documented. According to Buchner, Beresford, Larson, LaCroix, & 

Wagner (1992), several large, well-designed studies showed exercise to be an important 

component in the development or retention of bone mass. In one study involving subjects 

randomized in two exercise programs, it was reported that strength training combined 

with aerobic exercise increased bone density more than aerobic exercise alone (Chow, 

Harrison, & Notarius, 1987). Lifetime exercise patterns were not found to have any 

effect on bone mineral density; however, a positive association between current exercise 



and bone mass was found at all anatomical sites of the hip (Greendale et al., 1995). 

Moreover, the researchers found the mean bone density at the hip was higher in those 

who exercised more strenuously than in those who engaged in milder forms of exercise 

(Greendale et al., 1995). 

Effect on Functional Status 
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The effects of exercise on functional status including balance, gait, cognition, 

strength, endurance, and flexibility are less well documented. Aerobic capacity, skeletal 

muscle, and bone mass decrease with advancing age; however, it is possible to delay and 

even regain some of the lost capacity with regular exercise (Astrand, 1992; Blumenthal, 

Schocken, Needels, & Hindle, 1982; Buchner et al., 1992; Hickey et al., 1996; Limacher, 

1994; Mills, 1994). In fact, exercise may even increase longevity. Results from a four 

year study on men and women over age 70 (n = 5,901) indicated that mild exercise, 

defined as walking one mile at least once per week, was associated with a reduced 

mortality rate (Rakowski & Mor, 1992). While four years is a brief period over a 

lifetime, the prospect of increased life span is intriguing and deserves further study. 

Buchner et al. (1992) reviewed seven studies examining the relationship between 

exercise, gait, and balance in older adults. The results were mixed. The authors 

suggested a reason for the discrepancy might have been due to the fact that exercise does 

not improve gait and balance in those whose fitness levels exceed a certain threshold, and 

the variations in fitness levels among study samples could have explained the varied 
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outcomes. Furthermore, most of these studies lacked randomized trials, blinded outcome 

measures, or follow-up to determine whether exercise can produce sustained effects on 

gait and balance (Buchner et al., 1992). 

Recently published results from the Atlanta FICSIT (Frailty and Injuries: 

Cooperative Studies oflntervention Techniques) Study of 200 adults age 70 and over 

showed promising results (Wolf, Barnhart, Kutner, McNeely, Coogler, Xu, & the Atlanta 

FICSIT Group, 1996). Two exercise approaches, Tai Chi and computerized balance 

training, were compared for occurrence of falls and specific biomedical, functional, and 

psychosocial outcome measures during a randomized, controlled 15-week intervention 

trial (Wolf et al., 1996). The authors concluded that a moderate Tai Chi intervention 

impacted favorably on selected biomedical and psychosocial indices of frailty, including 

falls. 

Buchner et al. (1992) evaluated three studies in rheumatoid arthritis and 

osteoarthritis patients, which included follow-up outcome measures. All studies reported 

significant improvement in functional status because of exercise. Moreover, 

improvements in function persisted for up to nine months when follow-up ended. 

Interestingly, exercise did not make the arthritis pain worse, and two of the studies 

reported that exercise relieved pain symptoms (Buchner et al., 1992). 

Two smaller studies (n = 52; n = 24, respectively) showed that resistance training 

using hand weights and rubber tubing to develop strength significantly improved both 



upper and lower extremity strength and walking endurance in adults over 65 (Ades, 

Douglas, Ballor, Ashikaga, Utton, & Nair, 1996; Skelton, Young, Greig, & Malbut, 

1995). No follow-up was done to evaluate sustained effects. A review by Fielding 

(1995) of seven studies corroborated these findings: six of the studies showed 

improvements in percentage of lean muscle mass, strength, and a decrease in total body 

fat. 

There are many anecdotal accounts of the positive benefits of exercise to 

cognitive function in older adults. However, there is a lack of well-controlled studies, 

and equivocal results in those that have been done make it premature to conclude that 

physical activity leads to enhanced mental health in the older years (Blumenthal et al., 

1982; Brown, 1992; Hill, Storandt & Malley, 1993; Spirduso & Asplund, 1995). 

Specific Problems of Hispanics 

Health Status 
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Hispanics comprise the fastest growing minority in the United States (Council of 

Scientific Affairs, 1991 ). The term Hispanic collectively describes five subgroups: 

Mexican American, Puerto Rican, Cuban American, and Central or South American. 

This is a large, heterogeneous population comprising many different cultural, ethnic, 

geographic, and social backgrounds. Poverty, lack of education, lack of insurance, 

inadequate insurance, language barriers, and cultural beliefs contribute to limit Hispanics' 



22 

access to health promotion measures and health care, which in tum contribute to the 

management of chronic disease (COSSMHO, 1995; Council on Scientific Affairs, 1991 ). 

While Hispanics as a whole tend to have a high prevalence of hypertension, 

Mexican Americans experience this risk factor to a lesser extent than the other subgroups 

(Markides & Coreil, 1986; Ramirez, 1996). Other factors in chronic illness among 

Hispanic adults are diet and sedentary lifestyle. Low levels of physical activity and high 

fat consumption are associated with cardiovascular disease and diabetes (COSSMHO, 

1995). Mexican Americans are known to have a prevalence of NIDDM three to five 

times that of the general population (Furino & Mufioz, 1991; Ramirez, 1996). NIDDM is 

a significant cause of morbidity and mortality in this population, affecting nearly one

fourth of Puerto Rican and Mexican American populations (Bassford, 1995). Although 

the prevalence of obesity accounts for some of this difference, Bassford (1995) suggests 

that a genetic component may be a factor as well. 

Data gathered from the Hispanic Health and Nutrition Examination Survey 

(HHANES) of the National Center for Health Statistics of 1982-1984 indicate that 

Hispanics have a higher prevalence of being overweight than non-Hispanic whites, 

particularly women (Diehl & Stem, 1989; COSSMHO, 1995; Council on Scientific 

Affairs, 1991). Sennott-Miller et al. (in press) found this to be true for the population on 

which this study was based as well. Lifestyle is not believed to be the sole cause for this. 



Hispanics also tend to have a higher percentage of body fat than non-Hispanic whites, 

which may be influenced by genetic determinants (Diehl & Stem, 1989). 
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Like their non-Hispanic white counterparts, the mortality rate for cardiovascular 

disease in Hispanics has fallen in recent years; however, it is still the leading cause of 

death (Bassford, 1995; Markides & Coreil, 1986). Hispanics have more risk factors for 

cardiovascular disease, such as NIDDM, obesity, and hyperlipidemia; and Mexican 

American men are more likely to have high serum cholesterol (Bassford, 1995; 

COSSMHO, 1995). 

Exercise Status 

Little published research about exercise and Hispanic populations is available. 

Most studies of Hispanics involve assessments of health promotion behaviors or studies 

comparing prevalence rates of behavioral risk factors, including exercise, between 

Hispanics and other populations (Crespo, Keteyian, Heath, & Sempos, 1996; Duffy, 

Rossow, & Hernandez, 1996; Perez-Stable, Marin, & Marin, 1994). A review of the 

literature revealed no research specifically on exercise with older Hispanic adults; 

however, Avila and Hovell (1994) conducted a study with Hispanic adult females using 

exercise as part of a weight control program. 

Findings from these descriptive studies indicate that the incorporation of regular 

physical exercise into one's daily routine is another area where Hispanics lag behind their 

non-Hispanic white counterparts (COSSHMO, 1995; Crespo et al., 1996). Crespo et al. 
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(1996) assessed the prevalence of participation in physical activity based on results from 

the third National Health and Nutrition Examination Survey (NHANES III), which was 

conducted between 1988-1991. Their findings were based on data compiled on adults (n 

= 9,488) age 20 and older. The authors found that the rate for Hispanic males who 

participated in no physical activity was 33% compared to 17% for non-Hispanic white 

men, and 46% for Hispanic women compared to 27% for non-Hispanic white women 

(Crespo et al., 1996). The rates of physical inactivity were higher for women than men in 

all age categories and ethnic groups. Furthermore, the lack of physical activity increased 

in older age groups. While rates of participation in vigorous physical activity were small 

for respondents overall in the age 60 and over categories (men, n = 1,701; women, n = 

1,767) Hispanics were less active than non-Hispanic whites. Only 3% of Hispanic men 

over age 60 reported vigorous physical activity at least three times per week, compared to 

4% of non-Hispanic whites. Two percent of Hispanic women engaged in vigorous 

exercise at least three times per week compared to 5% of non-Hispanic white women 

(Crespo et al., 1996). 

From the results of the study by Crespo et al. (1996), it is clear that health 

promotion strategies designed to motivate and increase compliance in exercise behaviors 

are needed for all Americans. Crespo et al. (1996) suggested that a possible reason for 

the decline with age in vigorous activity for men might be due to a shift from the type of 

physical activity emphasized in the younger years, such as team sports and high-intensity 
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activities. The authors recommended promotion of more lifetime and individualized 

physical activities that could be learned in childhood to help establish lifetime exercise 

habits. Research is needed to identify activities that appeal to women in order to achieve 

lifetime compliance for this group as well (Crespo et al., 1996). Interestingly, Crespo et 

al. ( 1996) cited the stages of change model, which is the theoretical framework for this 

research and is discussed later in this paper, as a promising approach to organizing and 

planning physical activity promotion programs. 

Duffy et al. (1996) studied the health promoting lifestyle behaviors of 397 

employed Mexican American women to compare them with women in other published 

reports that used the Health-Promoting Lifestyle Profile (HPLP). Mexican American 

women had the highest total HPLP scores of all minority groups but lower scores than all 

predominantly white groups. Not surprisingly, the exercise subscale of the survey was 

the lowest score for all groups, including minorities, and was consistent with data 

previously reported. 

In a comparison of Hispanics and non-Hispanic white adults, Perez-Stable et al. 

(1994) examined the prevalence of health-related risk factor behaviors between the two 

groups (Hispanics, n = 652; non-Hispanic whites, n = 584). The results reflected those of 

Crespo et al. ( 1996) with regards to exercise. Hispanics were more likely to be sedentary 

than their non-Hispanic white counterparts (Hispanic men, 40%; Hispanic women, 46% 

versus non-Hispanic white men, 17%; non-Hispanic white women, 23%). The authors 
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concluded that promotion of physical activity was among the pressing needs for Hispanic 

populations. 

One study actually incorporated exercise as an intervention strategy in its research 

design. A small, randomized study (n = 44) using Hispanic females whose mean age was 

between 40-44, evaluated exercise as part of a 10 week weight control study (Avila & 

Hovell, 1994). Control participants (n = 22) attended weekly cancer prevention classes, 

while the experimental group (n = 22) received weekly, one-hour sessions about self

change behavior modification strategies, nutritional education, the assistance of an 

assigned "buddy," and an exercise and stretching session. Statistically significant 

improvements in reported walking for exercise, decreased consumption of red meat, and 

knowledge about diet and exercise were found in the experimental group following 

completion of the program. Furthermore, weight, body mass index (BMI), waist/hip 

ratio, and total serum cholesterol decreased for this group as well. At follow-up three 

months later, 10 subjects in the experimental group were still exercising. Results from 

this sample showed that BMI and weight had decreased further; however waist/hip ratio 

and total serum cholesterol had returned to baseline levels. Avila and Hovell (1994) 

viewed the results of this small study as promising for such a high risk population. The 

authors acknowledged the possibility of on-going support throughout the study by the 

researchers themselves, the subjects' buddies, and the spontaneous evolution of a peer 

leader within the group as having contributed positively to the outcomes in this study. 
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The results of this study suggest the need for further exploration of the role of social 

supports for diet and exercise behavior change. Avila and Hovell ( 1994) suggested that 

further research was needed using additional interventions to sustain program effects and 

longer follow up to prevent relapse. 

Impact of Knowledge on Exercise Status 

Despite a growing interest in health promotion for older adults, and exercise in 

particular, there is little published research that characterizes elderly persons who perform 

regular aerobic exercise from those who do not. Not much is known about the influence 

of education on their adoption and maintenance of beneficial lifestyle changes, including 

exercise. From reviewing the literature, it is apparent that two types of knowledge impact 

exercise behavior: level of formal education attained and specific knowledge about 

exercise obtained through various sources, including the media and health promotion 

interventions. 

Socioeconomic status and level of education do play a role in the exercise 

behavior of older adults. Elward et al. (1992) found that non-Hispanic whites who did 

not exercise tended to have lower incomes and lower educational levels than did those 

who exercised regularly. No studies comparing socioeconomic status and education level 

with exercise behavior in Hispanics were found. Data from the San Antonio Heart Study 

and the Stanford Five-City Project, however, showed that Hispanic adults with lower 

educational levels and incomes had less health knowledge and greater risk factors for 
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cardiovascular disease (Hazuda et al., 1983; Winkleby, Flora, & Kraemer, 1994). In a 

study of Anglo and Mexican American adults and children, level of formal education was 

the most important determinant of knowledge of health promotion/disease prevention 

behaviors for cardiovascular disease for Anglo adults (Vega, Sallis, Patterson, Rupp, 

Atkins, & Nader, 1987). Education was also an important predictor for the Mexican 

American adults, but the authors found that acculturation was the most important 

determinant for this subgroup. 

A few published studies incorporated education with exercise activity. Results 

were positive for both healthy adults and for those with chronic conditions, such as 

obesity, fibromyalgia, osteoarthritis, rheumatoid arthritis, cardiovascular disease, and 

chronic obstructive pulmonary disease (Avila & Hovell, 1994; Burckhardt, Mannerkorpi, 

Hedenberg, & Bjelle, 1994; Calfas, Long, Sallis, Wooten, Pratt, & Patrick, 1996; 

O'Donnell et al., 1993). Unfortunately, even fewer studies involve older adults, so there 

is little information published about the unique educational needs of older populations 

(Marcus, Goldstein, Jette, Simkin-Silverman, Pinto, Milan, Washburn, Smith, Rakowski, 

& Dube, 1997). 

The study of weight loss in 44 Hispanic middle-aged women by Avila and Hovell 

(1994) discussed earlier, combined an exercise program with nutritional education, a 

buddy system, and behavior modification techniques. The effects of the independent 



variables on exercise behavior were not studied individually; however, the combined 

effect of education, behavior modification and peer support was significantly positive. 
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In Sweden a six-week randomized, controlled clinical trial of 99 adult women 

evaluating the effect of exercise and education on fibromyalgia compared the outcome of 

three intervention groups: (1) exercise combined with education, (2) education alone, and 

(3) a control group with no intervention (Burckhardt et al., 1994). Subjects were assessed 

at six weeks and again 4-8 months after initiation of the interventions. Based on their 

answers to statistically reliable questionnaires, symptoms in both experimental groups 

improved the same amount, while the control group showed no change. At the time of 

the last follow-up assessment, 87% of the experimental subjects were exercising three 

times per week for a minimum of 20 minutes, and 46% said they had increased their 

exercise level since starting the study. 

A study designed to incorporate education with an exercise program for older 

adults (n = 102; mean age, 66) with chronic obstructive pulmonary disease (COPD) 

showed that, even in the disease's advanced stages, exercise improved symptoms of 

breathlessness (O'Donnell et al., 1993). This eight-week study involved a carefully 

regulated aerobic exercise regimen and bi-weekly educational sessions aimed at 

increasing patient knowledge and management of COPD. Statistically reliable 

instruments for physical exertion and the Borg Perceived Exertion Scale were used to 

evaluate pulmonary results. Assessment of psychosocial benefits was made by interview. 



Exercise trained subjects exhibited a significant reduction in exertional breathlessness 

compared to controls. In addition, subjects reported improved confidence, self-esteem, 

and greater independence following the study. 
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Two recent studies evaluated the effects of brief counseling by primary care 

physicians as a means of providing education about exercise activity with healthy adults 

(Calfas et al., 1996; Marcus et al., 1997). The study by Calfas et al. (1996) used 212 

adults (mean age, 39); Marcus et al. (1997) studied a smaller, older group of adults (n = 

44; mean age, 67). Both studies used the stages of change as a model to guide the 

research, and are discussed more fully under the literature review for the theoretical 

framework. The studies were brief (six weeks) and used physician implemented 

education and counseling. The Marcus et al. ( 1997) study provided formal, written 

educational materials as well. Both studies are significant contributions to research about 

the feasibility of brief exercise education carried out within the context of outpatient 

office visits. The results showed significantly positive exercise results for all subjects in 

both studies. 

A low intensity exercise program was developed using 77 frail older people 

whose mean age was 72.6 years (Hickey et al., 1996). The subjects were sedentary, with 

multiple chronic diseases. The exercise program consisted of 25 basic stretching, range

of-motion, and flexibility exercises offered twice weekly for six weeks by a peer leader. 

Education about exercise and health issues was given on an informal basis during the 
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exercise sessions. Subjects were re-evaluated three months after the beginning of the 

trial. Participation improved significantly from the beginning of the trial to the three

month follow-up (from 70-95% attendance). Resting diastolic blood pressure dropped an 

average of 6 mm/Hg. Results of standardized functional status measures showed 

statistically significant improvements in mobility and flexibility of hand movements. 

Moreover, subjects reported significant improvements in feelings of well being and 

credited the support of the peer exercise leader and those in the class for their adherence 

to the exercise program. 

The study results by Hickey et al. (1996), Calfas et al. (1996), and Marcus et al. 

(1997) all describe a combination of education and support by a health care provider, peer 

leader, or community members as important motivators to maintenance of exercise. 

Further research is needed to determine whether these factors operate independently or in 

combination as determinants for exercise adherence. 

Theoretical Framework 

Prochaska and DiClemente's (1983) transtheoretical model was used as the 

conceptual framework to guide this study. It is also known as the stages of change 

model, and it is frequently referred to in the literature by that name. The model is a 

dynamic design for intentional behavior change, in which change is viewed as a process. 

It was developed as a framework to describe the different phases involved in the 

acquisition and maintenance of a behavior. Because of its dynamic nature, it is consistent 
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with aspects of several social cognitive and learning theories also used to explain human 

behavior. Originally it was used to explain the cessation of negative behaviors, 

particularly smoking (Gottlieb, Galavotti, McCuan, & McAlister, 1990; Prochaska & 

DiClemente, 1983; Prochaska & Marcus, 1994). In fact, the only research using this 

model that involves Mexican-Americans is a study about smoking cessation behavior 

(Gottlieb et al., 1990). 

Recently, the transtheoretical model has been applied to the study of exercise and 

has been found to be more applicable than the two-staged models that were previously 

used (Armstrong, Sallis, Hovell, & Hofstetter, 1993; Courneya, 1995; Gorely & Gordon, 

1995; Prochaska & Marcus, 1994). According to Courneya (1995), previous research 

into the determinants of exercise attempted to predict which individuals are, or will be, 

inactive or active at a given point in time. Such an approach implies a two-stage model 

of exercise behavior change that risks masking important differences within the inactive 

and active stages. The stages of change model posits that individuals progress through 

multiple stages of exercise behavior change in the process of incorporating exercise into 

their lives (Prochaska & Marcus, 1994). A multi-stage model is thought to provide 

greater insight into the type of intervention needed and its subsequent effectiveness than a 

two-stage model (Armstrong et al., 1993; Courneya, 1995). 

Within the model are three hierarchical levels that are integrated to produce 

behavior change (Gorely & Gordon, 1995). The first level describes five stages of 
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change that focus on the dynamic nature of health behavior change. The concept of stage 

is important to understanding change because it reflects the temporal dimension in which 

change unfolds. Stage can be both dynamic and stable in nature; they can last for short 

periods or for considerable lengths of time. During the behavior change process, 

individuals move through the stages in a linear fashion, with periods of progression and 

regression among the different stages (Gorely & Gordon, 1995; Marcus, Selby, Niaura, & 

Rossi, 1992; Prochaska & DiClemente, -1983; Prochaska & Marcus, 1994). The amount 

of progress individuals make toward their behavior change goal is usually a function of 

the stage they are in before intervention begins. This has been documented with smoking 

cessation as well as exercise behavior change (Marcus et al., 1992; Prochaska & Marcus, 

1994). 

Prochaska and Marcus (1994) described the stages as follows: 

Precontemplation. Individuals do not intend to change their behavior in the 

foreseeable future, which is defined as within the next six months. Reasons individuals 

may be in this stage are a lack of knowledge about the consequences of their behavior, 

discouragement over their ability to change, denial about the need to change, or 

defensiveness about the behavior. 

Contemplation. Individuals seriously intend to change their behavior and start 

exercising but have not done so. This stage lasts from six months to two years as they tell 



themselves they must change but keep procrastinating. They view the pros and cons of 

their risk behavior as equal and are ambivalent about changing. 
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Preparation. Individuals intend to take action to change their behavior in the very 

near future. They usually have a plan of action for change and have made some brief 

efforts to exercise in the recent past. 

Action. Individuals have made overt behavior changes within the past six months 

and are exercising regularly. Most of the processes of change outlined in the second level 

of the model are used in this stage, and individuals are at the highest risk for relapse. 

This stage lasts as long as six months. The criterion for this stage is complete cessation 

of the negative behavior or, in the case of exercise, performance ofregular exercise for 

six months or less. 

Maintenance. This is the period from six months after a behavior change has been 

reached until there is no risk of returning to the old behavior, perhaps as long as five 

years. 

Termination. This stage is reached when there is no temptation to engage in the 

old behavior. Prochaska and Marcus (1994) question whether previously sedentary 

people can reach this stage, or whether they remain at risk for relapse and must continue 

to work to maintain regular exercise. Termination has not been used as a stage category 

in the research on exercise. 
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The second level of the model includes three constructs that influence behavior 

change: processes of change, self-efficacy, and decisional balance. Self-efficacy and 

decisional balance are constructs borrowed from other psychological models, which have 

been adapted to fit the transtheoretical model. 

Processes of change. Processes of change are covert or overt activities that 

individuals use to modify their experiences and environment in order to change their 

behavior. The concept of process has its roots in a variety of psychotherapeutic models. 

Prochaska and Marcus ( 1994) identify ten processes which aid in understanding and 

predicting transitions between stages and for predicting progress in the early stages of 

change. These ten processes are consciousness raising, dramatic relief, self-reevaluation, 

social reevaluation, social liberation, environmental reevaluation, relationship fostering, 

counter conditioning, contingency management, and stimulus control. 

Self-efficacy. Based on the work of Bandura, self-efficacy is defined as a 

person's belief that the goal can be accomplished. Self-efficacy is related to an 

individual's stage of change and tends to increase as an individual moves through the 

stages. Self-efficacy is predictive of one's ability to implement and maintain a new 

behavior, and it is the most important predictor of the person's ability to maintain the new 

behavior (Prochaska & DiClemente, 1986). 

Decisional balance. Decisional balance is based on the conflict model of decision 

making by Janis and Mann (1977). Its central component involves the individual 
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weighing the potential positive and negative consequences arising from any decision. It 

assumes that a person will not decide to change or continue a behavior change unless he 

or she expects the gain to exceed the losses. There are significant differences in 

decisional balance across the five stages of change, with the action group showing the 

greatest imbalance of positives over negatives (Marcus et al., 1992; Prochaska & Marcus, 

1994). 

The third level of the transtheoretical model, called the level of change, addresses 

the context in which the behavior occurs. It identifies what people need to change in 

order to overcome their problem behavior, and its is essential that programs for change be 

matched to an individual's perceived problem level. The level of change dimension 

represents five separate but interrelated levels of psychological problems that may need to 

be addressed during treatment: symptom/situational, maladaptive cognition, current 

interpersonal conflicts, family/systems conflicts, and intrapersonal conflicts (Prochaska & 

DiClemente, 1986). 

Most research using the transtheoretical model, including the present study, has 

limited the application of the model to the first level, the stages of change. Often stages 

of change is combined with other constructs such as self-efficacy, decisional balance, or 

processes of change, but the model has not been used in its entirety to study exercise 

behavior change. Therefore, only research dealing with the first two levels is reported 

here. 



37 

Studies Using the Theoretical Framework 

Research using the stages of change model as it relates to factors involved in 

motivation and adherence to exercise is in its early stages and is limited for older adults. 

This review includes only research with adults and those over age 60. Because no 

research on exercise using Hispanics was found, one study that uses the stages of change 

model for smoking cessation with this population is reported at the end of this section. 

Exercise science is an evolving discipline. Until recently research in the area of 

motivation and adherence has been plagued by a lack of standardization in testing 

methodology and limited study designs (Dishman, 1994a). Most studies using the stages 

of change model that were reviewed were cross-sectional in design, and all utilized self

report measures to assess the subjects' exercise habits. The limitations of the design and 

reporting method serve to limit the value of the research for prediction of long term 

behavior. 

In a review and critique of theory and methodology used in studies about exercise 

motivation and adherence, Dishman (1994a) cited research on physical exercise prior to 

1988 as lacking a conceptual basis beyond simple behavior modification principles. In 

the author's opinion, current research reflects more well-developed theoretical models. 

Also, intervention studies tended to use indirect measures of physical activity, such as 

self-report or indirect estimates of physical fitness based on heart rate or treadmill time. 

Dishman's critique was based on research published prior to 1993 when the validity of 
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these methods had not been established and no standardized measurement technologies 

had been developed. More recently published research still tends to rely on self-report 

measures, but standardized, statistically validated measures to assess stages of change and 

other constructs of the model have been developed (Marcus et al., 1992; Marcus & 

Simkin, 1993). 

One of the first investigations using exercise behavior to test the stages of change 

model on older adults was done by Barke and Nicholas (1990). The authors measured 

stages of change by comparing the stages between an active and an inactive subgroup. 

Subjects (n = 59) age 59-80 completed a 32-item stages of change scale for physical 

activity. Eighteen were exercise program participants, 20 were a matched group of 

retirees, and 21 were participants in an elder hostel program. The action and maintenance 

subscale scores were significantly higher than those of precontemplation, indicating that a 

large number of these older adults were not sedentary. The exercise and elder hostel 

groups scored significantly higher on the action and maintenance subscales than did the 

retirees, who scored significantly higher on the precontemplation subscale. The 

researchers concluded that the findings demonstrated that the stages of change scale did 

effectively distinguish groups of older adults who differ in level of physical activity (Bark 

& Nicholas, 1990). 

Marcus et al. (1992) conducted a three-part study to examine the application of 

stage of change and self-efficacy theory in order to develop a scale to measure stages of 
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change for exercise behavior and to identify where individuals are distributed along the 

exercise scale. The researchers developed a second scale to test the ability of a self

efficacy measure to differentiate individuals according to stage of readiness to change. 

The first, which was based on a similar measure developed for smoking cessation by 

Prochaska and DiClemente (1983), assessed stages of change and was modified to 

describe exercise behavior. The second was a self-efficacy measure designed to measure 

confidence in one's ability to persist with exercise activity in various situations. The first 

part of the study focused on instrument development. The subjects were adults (n = 

1,063) involved in blue-collar occupations who volunteered as part of a work-site health 

promotion project. Subjects were categorized into the five stages of change based on 

their answers about their intentions to exercise and performance of exercise activity. The 

researchers found that precontemplators had significantly lower self-efficacy scores than 

did those in action and maintenance. 

The second part of the study was designed to refine the instruments and involved 

429 men and women from a different work-site. The stages of change measures were 

modified to include a time component in the action and maintenance stages. Results were 

similar to findings in the first study. Based on their scores on self-efficacy measures, 

precontemplators were significantly less confident of their ability to continue exercising 

than were subjects in the other stages (Marcus et al., 1992). 
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The final part of the study by Marcus et al. (1992) involved twenty subjects who 

completed the refined instruments on two separate occasions, two weeks apart. Aside 

from finding the instruments highly reliable, the results of the three-part study showed 

that scores on the self-efficacy scale were significantly related to stage of change, and that 

individuals at various stages of change have different degrees of exercise-specific self

efficacy (Marcus et al., 1992). The results of this study suggested that individuals at the 

different stages might benefit from interventions with differing strategies depending on 

which stage they are in. 

In an effort to further validate the stages of change categories as a means of 

assessing exercise behavior, Marcus & Simkin (1993) surveyed employed, middle aged 

individuals (n = 235) at their work sites about their participation in exercise behaviors. 

The researchers utilized statistically reliable scales about exercise behaviors to measure 

both the stages of exercise behavior and the intensity and regularity of physical activity at 

each stage. Fifty-one percent of employees surveyed reported no participation in physical 

activity,.and the remaining 49% participated in occasional or regular physical activity. 

The researchers collapsed the stages from five to three categories: 

precontemplation/contemplation, preparation, and action/maintenance. Results revealed 

that there were significant differences in participation in physical activity among the 

stages. Subjects in the action/maintenance group reported significantly more vigorous 

and moderate physical activity compared to subjects in precontemplation/contemplation. 
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Subjects in preparation were also found to report more vigorous and moderate physical 

activity than those in precontemplation/contemplation. Also, subjects in 

action/maintenance differed from those in preparation in terms of vigorous activity. The 

authors concluded that one's stage of exercise behavior appears to be differentiated by 

self-reported physical activity, and the results were similar to those in studies about 

smoking cessation. 

In a study involving several of the core constructs of the transtheoretical model, 

Gorely and Gordon (1995) studied adults age 50-65 (n = 583) in an effort to examine the 

relationship between stage of change and the constructs of processes of change, self

efficacy, and decisional balance. Subjects were Australian and drawn from staff at an 

educational institution (n = 380), service organizations (n = 65), and the general 

community (n = 583). A cross-sectional design using self-report measures to assess the 

three constructs was used. Stage of change was assessed using the instrument designed 

by Marcus et al. (1992) described earlier. The authors found that the core constructs of 

self-efficacy, decisional balance and process of change were indeed significant 

discriminators between stage. Self-efficacy results showed a steady and significant 

increase from precontemplation to maintenance. Given that social cognitive theory 

predicts that self-efficacy increases as the result of mastery experiences, Gordon et al. 

(1995) question whether this link is predictive of behavior or merely a reflection of 

increased experience with exercise. The decisional balance results showed that 
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precontemplators placed greater value on the negative aspects of exercise behavior than 

those in the maintenance group who placed greater emphasis on the positive aspects. The 

participants in this study were older overall than previous stage of change studies, but the 

results were similar to other studies, suggesting that an older population does not require 

different intervention strategies (Gorely & Gordon, 1995). 

Lee (1993) conducted a cross-sectional, self-report study on Australian women (n 

= 286) age 50-64 to assess attitudes and behavior relevant to exercise adoption. Data 

were obtained by telephone survey. Stage of change was assigned based on answers 

given to the Stanford Physical Activity Recall Questionnaire (SP AR), a one-week activity 

recall measure of exercise behavior. The criterion for exercise was moderate to vigorous 

sustained activity for 60 minutes at least three times per week. Respondents who did not 

meet the criterion (n = 66) and had no interest in increasing their level of exercise were 

assigned to the precontemplation stage. Those who did not meet the criterion but 

indicated they would like to exercise more (n = 94) were classified as contemplators. 

Those who met the criterion (n = 108) were classified as action/maintenance. Stage of 

change was related to attitudes and knowledge, based on 20 knowledge questions and 44 

attitudinal agree-disagree statements, as well as demographic variables. Most of the 

women were in the earlier stages of change, so the focus was on distinguishing the 

precontemplators from the contemplators and distinguishing the contemplators from the 

action and maintenance groups. In comparison with those in the action group, the 
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precontemplators were older, had lower exercise knowledge, perceived lower levels of 

family support for exercise, expected fewer psychological benefits from exercise, and 

rated exercise as less important than avoidance of smoking as a health promotion 

behavior. Both the precontemplation group and the contemplation group perceived more 

practical barriers to exercise, such as not having enough time to exercise, than did the 

action group. 

Courneya (1995) published research with 270 older adults in which she attempted 

to find a relationship between perceived severity and stage of change. Subjects were age 

60 and older who were recruited from a local senior citizen center. Perceived severity 

was defined as one's perceptions of adverse consequences that result from physical 

inactivity. Physical activity was defined as "any planned physical exertion aimed at 

improving or maintaining physical fitness and health," and regular physical activity that 

occurred at least three times per week for at least 20-30 minutes each session at moderate 

intensity. 

Stages of exercise behavior change were measured using a questionnaire adopted 

from Marcus et al. (1992), which had been tested for reliability. The specific statements 

were: "I currently do not engage in physical activity and I am not thinking about 

starting" (precontemplation); "I currently do not engage in physical activity but I am 

thinking about starting" ( contemplation); "I currently engage in some physical activity 

but not on a regular basis" (preparation); "I currently engage in regular physical activity, 
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but I have only begun to do so within the last six months" (action); and "I currently in 

regular physical activity, and I have done so for longer that six months" (maintenance). 

Perceived severity was assessed using three statements: "The results of inactivity can be 

quite severe;" "A lack of physical activity could have a major negative impact on my 

health;" and "A lack of physical activity could have a major negative impact on my 

lifestyle." Statements were rated on a 7-point Likert scale (Courneya, 1995). 

Results showed that perceived severity separated subjects in the precontemplation 

phase from those in the other four stages. Likewise, perceived severity distinguished 

individuals in the preparation stage from those in action and maintenance stages. 

Courneya (1995) concluded that perceived severity of the consequences of physical 

inactivity served as a positive motivator for people to consider becoming physically 

active, and that public health interventions should emphasize adverse consequences of 

inactivity as a motivator. This was an interesting viewpoint and contrasts from current 

intervention strategies which emphasize disease prevention. The author acknowledged 

that the cross-sectional design and use of self-report measures on a motivated sample of 

older adults may have affected the results 

An Australian study by Booth, Macaskill, Owen, Oldenburg, Marcus, and 

Bauman ( 1993) was conducted as part of the evaluation of a nationwide heart health 

promotion campaign in Australia. Its purpose was to examine the relationships between 

stages of change, the socio-demographic variables of age, sex, level of education, and 



45 

beliefs regarding the role of exercise in the prevention of cardiovascular disease. This 

study differed from others in that it looked at exercise habits and intentions regarding 

future exercise behavior. Cross-sectional data were gathered by self-report measures on 

4,404 adults over age 20 on two occasions, two weeks prior to the campaign and 3-4 

weeks after, and the results were combined. Respondents were divided into categories by 

decade, with 953 subjects age 60 and older. 

Stage of change for exercise behavior was determined by the respondents' answer 

to the question: "Which statement best describes how much you now exercise and how 

much you intend to ~cise in the future?" Possible responses were: "do not exercise 

and do not intend to start" (Precontemplation); "do not exercise but am thinking of 

starting" (Contemplation); "exercise occasionally and am not thinking of doing more" 

(Preparation); "exercise occasionally but am thinking of doing more" (also Preparation); 

and "exercise regularly and intend to continue" (Action and Maintenance combined); 

(Booth et al., 1993). Respondents were categorized into three levels of education: those 

with less than 10 years of formal education; those who had completed secondary school; 

and those who had completed at least some university education (Booth et al., 1993). 

Beliefs about the benefits of exercise were determined by asking respondents how much 

exercise would help lower their chances of heart disease. Possible responses included: 

(1) "help a lot;" (2) "help somewhat;" (3) "not help very much;" ( 4) "not help at all;" and 
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findings did not reveal any substantial differences between levels of education and 

intention to do more exercise. Of interest is the fact that older respondents were less 

likely to have any intention of increasing their level of exercise than were younger 

respondents (Booth et al., 1993). The authors felt that this finding had significant 

implications for the motivation of older adults to exercise, and intervention strategies may 

have to be designed differently to achieve compliance among this age group. This 

finding contrasts that of Gorely and Gordon (1995) who found no differences for older 

populations from other adults in terms of motivation and compliance. 

Armstrong et al. (1993) published a prospective, longitudinal study about exercise 

guided by the stages of change model to examine the relationship between stage of 

change, self-efficacy, and the adoption of vigorous exercise. This study was one of the 

few to use vigorous exercise as the criterion for activity level; most research dealt with 

activity of lesser intensities. Vigorous activity was defined by the authors as "physical 

activity for at least 20 minutes without stopping which was hard enough to make heart 

rate and breathing increase a large amount." "Large" was not defined by the authors. 

Respondents were middle aged residents (n = 1,719) of southern California, who were 

surveyed immediately and again two years later. According to the researchers, the 

respondents were over represented by affluent, well-educated Caucasians. The focus was 

on precontemplation and contemplation stages of exercise change. The stage of 

preparation was subsumed into the action stage. "Regular" exercise was defined as nine 
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or more times per month rather than three times per week. These definitions of the stages 

varied from the standardized design devised by Marcus et al. (1992) that was used in 

several previous studies. Self-efficacy was assessed using a three-item scale that rated 

respondents' confidence in their ability to exercise (Armstrong et al., 1993). 

A major finding of the study was that baseline stage of change was not only a 

significant predictor of future exercise, but it was a predictor of equal magnitude with 

self-efficacy ( Armstrong et al., 1993). The importance of stage as a determinant of 

exercise initiation was confirmed by the results of the study. Contemplators reported 

performing vigorous exercise sooner than precontemplators, and a higher percentage of 

contemplators entered the action and maintenance stages within the following six months 

than did precontemplators during the entire two years. Self-report measures for data 

collection and the homogeneity of the population were viewed as limitations but did not 

invalidate study results (Armstrong et al., 1993). The results further support the idea of 

targeting interventions to specific stages in order to motivate participants to move more 

quickly from adoption to maintenance of exercise. 

Few studies have been published evaluating education interventions with the 

stages of change model for exercise behavior. Furthermore, the role of health care 

providers in the adoption and maintenance of exercise behavior has been mostly limited 

to prescription and referral. In fact, most physicians do not counsel their patients about 

physical activity (Calfas et al., 1996). Seldom has the provider actually taken on the role 
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of exercise counselor. Recent research has shown that health care providers can perform 

these interventions and follow-up with good results (Calfas, et al., 1996; Marcus et al., 

1997). 

Calfas et al. (1996) examined the efficacy of a physician-based counseling 

program to promote adoption of regular physical activity among sedentary adults. The 

study used a protocol developed for physicians, the Physician-Based Assessment and 

Counseling for Exercise (PACE), in a nonrandomized controlled trial with 212 adults. 

The mean age for the subjects was 39 years, the majority was non-Hispanic white and 

over 80% were women. Subjects were categorized into one of three groups, based on a 

simplified stages of change model: "not active and not intending to become active" 

(precontemplation); "little or no activity but intending to become active" ( contemplation); 

and "physically active on a regular basis" ( action). Intervention physicians were given 

training in use of the PACE protocol. The subjects were given stage-matched written 

protocols that the physician reviewed with each subject, during a 3-5 minute consultation. 

Written recommendations were completed and a copy given to the subjects. Physicians 

gave verbal suggestions to each subject based on his or her stage of exercise behavior. 

These visits were carried out during a regular office visit. Intervention subjects received 

a 10-minute "booster" call by a health educator to answer questions and discuss progress. 

The control physicians were given training about Hepatitis B, and subjects in the control 

group attended their scheduled office visits but did not receive PACE counseling or 
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follow-up calls. At follow-up four to six weeks later, subjects were assessed by telephone 

about their physical activity using five activity scales. Due to concern about the accuracy 

of self-report measures, a subsample (n = 34, intervention; n = 22, control) wore 

electronic accelerometers for three days at baseline and again at follow-up to measure 

physical activity. 

Results revealed significant changes in exercise behavior following the PACE 

intervention. More of the intervention group moved from the contemplation stage to the 

action stage. At follow-up, 52% of the intervention participants had adopted regular 

activity compared to 12% of the controls. The intervention subjects in the accelerometer 

subsample increased physical activity by 33%, while the controls decreased (Calfas et al., 

1996). 

The authors concluded that even brief physician counseling and a follow-up 

phone call could enhance adoption and adherence to exercise and move those in the 

contemplation stage to action stage. They acknowledged that the efficacy of the 

protocols for precontemplation and action were not evaluated and should be. The 

duration of the study was relatively brief, and longer follow-up to prevent relapse was 

recommended (Calfas et al., 1996). This study confirmed the feasibility of a brief, 

effective intervention applicable to the primary care setting. 

In a further effort to test the feasibility of primary health care provider delivered 

counseling and education for exercise behavior change, Marcus et al. ( 1997) conducted a 
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pilot study on a small population of older adults (n = 44 ). The researchers used the stages 

of change model and constructs from social cognitive theory, self-efficacy, and decision, 

to develop a physician delivered intervention to increase physical activity. Nineteen 

experimental and 25 control subjects (mean age, 67 years) were assessed for physical 

activity using a 10-item, self-report scale, the Physical Activity Scale for the Elderly 

(PASE). Subjects were categorized into stage of exercise behavior using criteria 

developed and tested by Marcus et al. (1992). Adults in the stages of precontemplation, 

contemplation, and preparation were targeted. 

The physicians in this study were the same for both the experimental and the 

control groups. The researchers used a sequential design in which the controls were seen 

in a regular office visit prior to the start of physician training in exercise counseling. This 

was done in order to eliminate physician contamination between the two samples. 

Research interventions consisted of physician training in counseling techniques, 

individualized patient counseling, educational and behavioral change materials based on 

the stages of change model and social cognitive theory, physician office staff training and 

support by the research team, and monitoring and follow-up of study participants. As in 

the study by Calfas et al. (1996), the physicians provided brief 3-5 minute counseling 

about physical activity. The physicians were given specific counseling directions to ask 

subjects about activity, to assess present activity level, to advise the subjects about their 

activity, to assist subjects in increasing activity level with educational materials or 
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referrals is necessary, and to arrange for follow-up. Subjects were also given specific 

messages based on their stage of exercise adoption. Written educational materials and 

behavior change materials were provided, and a follow-up visit with the physician was 

scheduled to discuss exercise progress. Follow-up by telephone was made at two weeks 

post visit to ask about physical activity counseling, and final assessments were made six 

weeks after the first visit. 

Results from this study differed somewhat from the others reviewed, in that 

changes in stage were not one of the outcome variables measured. Exercise activity was 

measured by the PASE scale. Both groups increased their activity levels, but the increase 

was greater for patients who reported receiving more physical activity specific 

counseling. The intervention measures were both feasible and acceptable to the 

physicians and their office personnel. Despite the small sample size and short term 

follow-up, the authors concluded that even a brief counseling protocol could be integrated 

into a daily office routine with positive results (Marcus et al., 1997). 

Hispanics and Stages of Change 

The stages of change model had been applied fairly extensively to smoking 

cessation before being adapted to exercise behavior change (Prochaska & DiClemente, 

1983; Prochaska, Velicer, Guadagnoli, Rossi, & DiClemente, 1991). While there was no 

evidence suggesting that the process of behavior change, in this case smoking, was 

different for Mexican-Americans or other non-Hispanic whites, no research was found 
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that tested the validity of the model on this population. Gottlieb et al. (1990) conducted a 

cross-sectional, self-report study on Mexican-American adults (n = 2,875) living in 

Texas, 180 of whom were tracked and interviewed again two years later. Respondents 

were questioned about their intention to change their smoking behavior, smoking history, 

demographic variables including level of education, and answers to statements designed 

to measure the constructs of perception of self-change and decisional balance. 

Results confirmed the generalizability of the model for smoking behavior change 

to Mexican-American populations with limited education and its ability to predict 

smoking cessation prospectively (Gottlieb et al., 1990). Age was the only demographic 

variable found to have an influence on smoking cessation and was positively related to 

smoking cessation. Smokers in the earlier stages of change saw more positive reasons to 

continue smoking than did those in the later stages. Also, the authors found that the 

proportion of respondents in the precontemplation stage was similar to previous studies, 

and in the longitudinal portion of the study, intention to change was predictive for 

smoking cessation two years later. 

Summary 

Studies have documented that maintenance of regular exercise mitigates or 

prevents chronic disease and improves functional status. Hispanics tend to be more 

sedentary than non-Hispanic whites. Inactivity combined with high fat consumption and 



obesity place Hispanics at higher risk for cardiovascular disease and diabetes. Overall, 

Hispanics tend to practice fewer health promotion behaviors than do Anglos. 
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Socioeconomic status and level of formal education positively influence exercise 

behavior; people with higher levels of education and higher incomes tend to engage in 

more health promoting behaviors, including exercise. Research incorporating education 

interventions with exercise programs showed positive outcomes for healthy older adults 

and for those with chronic disease. Counseling and education provided by physicians 

during regular office visits positively affected patient exercise behavior and demonstrated 

the feasibility of an exercise intervention within a primary care setting. Peer leadership, 

social support, and informal health education combined with a mild exercise program 

proved successful with frail elderly adults. 

The theoretical framework used for this research is the stages of change of the 

transtheoretical model. Studies have validated the applicability of the model to a variety 

of settings. Reliable instruments to measure the stages of change have documented its 

positive. relationship to other constructs, such as self-efficacy, decisional balance, and 

process of change. 
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METHOD 
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The present study was a secondary analysis of data taken from other research 

(Sennott-Miller et al, in press). The purpose of the current research was to examine the 

relationships among the ethnodemographic characteristics of Hispanic and Anglo rural 

elderly, their knowledge about health issues, and the frequency of their current sustained 

exercise activity. The first level of the transtheoretical model, stages of change, was used 

as the conceptual framework to identify frequency of exercise activity. In this chapter, 

research design, study sample and setting, data collection instrument and protocol, data 

analysis plan, and protection of human subjects are presented. 

Research Design 

A descriptive correlational design was used to examine the relationships among 

the ethnodemographic groups, health knowledge, and frequency of exercise activity. 

Descriptive studies are used to acquire information without attempting to demonstrate 

causality and because of their ability to efficiently collect extensive information and 

discover relationships in a short period of time (Polit & Hungler, 1995). This study was a 

secondary analysis of data obtained from a primary study by Sennott-Miller et al. (in 

press). 

The two dependent variables were exercise stages of change, which was 

operationalized by frequency of exercise performance, and knowledge, which was 
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operationalized by the respondents' correct answers to the health knowledge questions in 

the survey. The independent variables were the ethnodemographic groups, which 

represent the subjects' length of community residency and ethnicity. 

This research design was used to answer the following research questions: 

1. What is the relationship between the ethnodemographic groups and health 

knowledge in a population of older adults? 

2. What is the relationship between the ethnodemographic groups and exercise 

stage of change in a population of older adults? 

3. What is the relationship between health knowledge and exercise stage of 

change within the ethnodemographic groups? 

Description of the Primary Study 

The primary research was an on-going three-year longitudinal project using a 

pretest/post test design. During the first phase of the study, a community survey was 

administered to all men and women over 60 years of age residing in a small rural town, in 

order to establish baseline levels of health behavior and knowledge. This was followed 

by health promotion interventions provided by community members, called "Health 

Peers," during the next 15 months. The Health Peers visited selected members of the 

population based on their access to natural networks and perception of need. Subjects 

who took the pretest were given a post test in order to assess the impact of the 

interventions. Subjects who did not receive information from a Health Peer served as a 
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comparison group. Data evaluation included exploration of differences between Hispanic 

and Anglo community members (Sennott-Miller et al., in press). 

Setting 

The original research was carried out in a small community of 2,500 residents in 

the southwestern United States near the Mexican border. The community is located about 

100 miles from the nearest cities. Formerly a mining community, it now relies on 

tourism and the seasonal influx of retired winter visitors for its economic activity. There 

is a small permanent retirement community as well. Health needs are met by a public 

health nurse and a clinic, which employs a physician and a physician's assistant. 

Ambulance and private shuttle service are available, and more complex medical needs are 

referred to specialists in the nearby cities (Sennott-Miller et al., in press). 

Subjects 

Subjects consisted of all self-identified Hispanic and Anglo adults age 60 and 

older that resided in the community six or more months per year. They were located 

through multiple means including friends, community organizations, and political party 

lists. To assure that the survey reached the entire population of eligible residents, the 

research staff went door to door to complete the surveys, making two to three attempts if 

residents were not at home (Sennott-Miller et al., in press). 

A total of 933 persons met the criteria for inclusion. Of these, 87 refused to be 

interviewed, a refusal rate of about 10%, leaving a population of 846 people who 
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completed the survey. Approximately 32% of those who refused were Hispanic, which 

was proportionate to the sample itself. The authors divided the remaining subjects into 

three ethnodemographic groups according to established criteria of ethnicity and length of 

time in the community: Old Anglos, New Anglos, and Hispanics. Forty-three subjects 

were not used in this analysis because they did not meet the established criteria for the 

ethnodemographic groups. The Hispanic subjects were not subdivided into "old" and 

"new" categories because only 15 had lived in the community for less than 10 years, 

making the group too small to analyze (Sennott-Miller et al., in press). A sample of 846 

subjects was used in this study. 

Protection of Human Subjects 

Approval for use of the data for secondary analysis was obtained from the College 

of Nursing Human Subjects Review Committee (Appendix A). Approval for the 

primary study was obtained by the principal investigator, Dr. Lee Sennott-Miller, from 

the Human Subjects Committee of the University of Arizona (Appendix A). 

Prior to completion of the study instrument, subjects were given a subject 

disclaimer, available in English and Spanish, which described the primary study and 

explained the subjects' involvement in the study (Appendix B). The disclaimer indicated 

that no risks would be involved in participation and ensured the subjects' right to decline 

to participate without consequences. It also informed the subjects that participation 

indicated informed voluntary consent. All questionnaires were treated confidentially. 
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Data Collection Instrument 

The Community Survey administered to the subjects in the primary study 

consisted of four sections assessing general health status, health information, health 

activities, and demographic information. Questions had been translated from English to 

Spanish using back-translation and revision as the method of translation (Sennott-Miller 

et al., in press). 

For the present study, the questions about demographic information, health 

knowledge, and physical activity were used (Appendix C). The section assessing 

knowledge about health issues consisted of 22 questions. Example questions were (1) "Is 

it true that lifting weights is helpful for older people?" and (2) "Is it true that stress can be 

felt as a result of both depression and excitement?" Possible answers were "yes," "no," 

or "don't know." 

Cronbach's alpha was used to estimate the internal consistency of the 22 health 

knowledge questions. Internal consistency is the extent to which all items in an 

instrument or subscale measure the same concept (Polit & Hungler, 1995). The alpha 

coefficient value of the health knowledge questions was .81, which demonstrates high 

internal consistency (L. Sennott-Miller, personal communication, October 24, 1997; 

Munro & Page, 1993). 

One question was used to assess exercise status: "How often do you do brisk 

physical activity like walking, running, bicycling, swimming, or aerobics?" Answer 



choices were: "never;" "less than one time per week;" "1-2 times per week;" "at least 3 

times per week;" "almost every day;" "every day;" and "several times a day." 

Procedure 

60 

A Health Peer interviewed the subjects in their homes. The study was explained 

to them, and they were encouraged to ask questions before signing the informed consent. 

They were then given the Community Survey Questionnaire to complete. Subjects were 

instructed to complete the survey by themselves, although assistance was available to 

answer questions and to aid those who were unable to read. The survey took 

approximately 15 minutes to complete. 

For the present study, exercise frequency was re-coded to reflect stage of change 

in the following manner: precontemplation - never exercise; contemplation - exercise 

less than once per week; preparation - exercise 1 or 2 times per week; action - exercise at 

least 3 times per week/almost every day; and maintenance- exercise every day/to several 

times a day. Additional variables included from the primary study were number of 

correctly answered health information questions and composite variables of Old Anglos, 

New Anglos, and Hispanics. 

Data Analysis 

To assist with data analysis, the Statistical Package for Social Sciences (SPSS 

version 6.1) computer software program was used. Frequencies and percentages were 

used to characterize the samples. The independent variables are the ethnodemographic 



61 

groups, which are determined by ethnicity and length of community residency. The two 

dependent variables are health knowledge and exercise stage of change. The research 

questions were answered as follows. 

Research question one: "What is the relationship between the ethnodemographic 

groups and health knowledge in a population of older adults?" One-way analysis of 

variance (ANOVA) was used to determine whether a significant difference existed in 

health knowledge among the three ethnodemographic groups: New Anglos, Old Anglos, 

and Hispanics. 

Research question two: "What is the relationship between the ethnodemographic 

groups and exercise stage of change in a population of older adults as measured by 

frequency of exercise performance?" One-way analysis of variance (ANOVA) was used 

to determine if a significant difference existed in exercise performance among the three 

ethnodemographic groups: New Anglos, Old Anglos, and Hispanics. 

Research question three: "What is the relationship between health knowledge and 

exercise stage of change as measured by frequency of exercise performance in a 

population of older adults?" The Pearson product-moment correlation was used to 

describe the relationship between the variables of health knowledge and exercise stage of 

change. 

The alpha level was set at 12 ~ .05 for all statistical tests. 
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Limitations of the Study 

There were several limitations to this study. First, it was cross-sectional in 

design. Cross-sectional design is viewed by some researchers as weaker than a 

longitudinal research design because the data are taken at one point in time (Polit & 

Hungler, 1995). Polit and Hungler (1995) state that inferring changes and trends over 

time using a cross-sectional design is risky in our society due to its size and complexity. 

Second, the study relied on self-report measures to assess exercise status. 

Indirect measures of exercise activity, such as self-report, are at risk of being unreliable 

because exercise interpretation varies with the respondent (Dishman, 1994a). 

Third, although the knowledge questions used in the community survey showed 

high internal consistency, they were general in nature and not specific to exercise. The 

use of an instrument designed to measure health knowledge relative to exercise could 

enhance reliability and provide greater insight. Also, the reading level of the community 

survey was not established and could have affected the respondents' understanding of the 

questions, thereby impacting the scores. 

Finally, the purpose of the primary study differed from the present one, and the 

stages of change model was not used as the theoretical framework. The criteria used for 

placement of individuals in the various stages have not been consistent in the literature, 

and the present study was no exception. Most of the research used exercise criteria with 

time referents of six months, similar to those used by Prochaska and Marcus ( 1994) and 



Marcus et al. (1992). In the present study, there was no way to tell from the data how 

long a subject had been in any one stage. 

Summary 
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This chapter outlined the research design and methodology used in the present 

study. This descriptive correlational study used a sample of 846 Hispanic and Anglo men 

and women over age 60 who resided in a rural community in southwestern Arizona. The 

present study was a secondary analysis of data from a community survey pretest that was 

part of a longitudinal study. 

The purpose of the present study was to examine the relationships among the 

demographic characteristics of Hispanic and Anglo adults, their knowledge about health, 

and the frequency of their exercise activity. Descriptive, correlational, and inferential 

statistics, specifically analysis of variance (ANOVA) and Pearson correlation, were used 

to analyze the data. Limitations of the present study included its cross-sectional design, 

self-report measure for data collection, and application of exercise stage of change criteria 

to the available data. 
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The present study consists of secondary analysis of data from an ongoing original 

study by Sennott-Miller, May, and Miller (in press). The purpose of the present study 

was to examine the relationships among the demographic characteristics of Hispanic and 

Anglo rural elders, their knowledge about health issues, and the frequency of their current 

sustained exercise activity. The subjects (n = 846) were age 60 and over who were 

divided into three ethnodemographic groups based on their ethnicity and length of 

residency in a rural community. The subjects completed a community survey, which 

included questions about their demographic characteristics, health knowledge, and health 

practices, including exercise. 

Characteristics of the Sample 

Demographic Characteristics 

The sample consisted of 846 men and women age 60 and over who completed a 

community survey. Approximately half of the respondents were age 60-69, another 3 7% 

were age 70-79, and 13% were age 80 and over. The majority of the subjects were 

married or widowed. Approximately 40% of the sample had completed 12 years of 

education, and two-thirds of the sample were Anglos. Table 1 presents the demographic 

characteristics of age, sex, marital status, education, and ethnicity for the sample. 



Table 1. Freguency of Demo~raphic Characteristics (n = 846) 

Age 
60-69 
70-79 
80-89 

Sex 
Males 
Females 

Marital Status 
Married/with Partner 
Widowed 
Divorced/Separated 
Single, Never Married 

Education 
<9 years 
9-11 
12 
12+ 

Ethnicity 
Anglos 
Hispanics 

Frequency % of Total 

419 
312 
112 

366 
480 

597 
175 
53 
21 

176 
119 
332 
212 

604 
242 

49.7% 
37.0% 
13.3% 

43.3% 
56.7% 

70.6% 
20.7% 

6.3% 
2.5% 

21.0% 
14.2% 
39.6% 
25.3% 

71.4% 
28.6% 

Note. Because of missing data, frequencies within categories do not always sum to the 
total n. 
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The sample was divided into three similarly sized ethnodemographic groups, New 

Anglos, Old Anglos, and Hispanics, based on their ethnicity and length of residency in 

the community. As noted in Table 2, the three groups differed significantly on all 
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demographic dimensions. The New Anglos were almost evenly divided by sex while 

almost two-thirds of the Hispanics were women. Overall, the Old Anglos tended to be 

older than either the New Anglos or Hispanics. More of the New Anglos were married 

than were the Old Anglos or Hispanics. The New Anglos had the highest level of formal 

education among the ethnodemographic groups. 

Table 2. Demographic Variables by Ethnodemographic Group 

ge 
60-69 
70-79 
80-89 

Sex 
Males 
Females 

Marital Status 
Married/with Partner 
Widowed 
Divorced/Separated 
Single, Never Married 

Education 
<9 years 
9-11 
12 
12+ 

New Anglo 
(n = 309) 
No.(%) 

170 (55%) 
113 (37%) 
24 (8%) 

152 (49%) 
157 (51 %) 

248 (80%) 
33 (11%) 
22 (7%) 

6 (2%) 

14 (5%) 
32 (10%) 

125 (41%) 
134 (44%) 

Old Anglo 
(n = 295) 
No.(%) 

108 (37%) 
126 (43%) 
60 (20%) 

124 (42%) 
171 (58%) 

193 (65%) 
77 (26%) 
19 (7%) 
6 (2%) 

42 (14%) 
53 (18%) 

130 (44%) 
69 (24%) 

Hispanic 
(n = 242) 
No.(%) 

141 (58%) 
73 (30%) 
28 (12%) 

90 (37%) 
152 (63%) 

156 (64%) 
65 (27%) 
12 (5%) 
9 (4%) 

120 (50%) 
34 (14%) 
77 (32%) 

9 (4%) 

Note. Because of missing data, frequencies within categories do not always sum to the 

total n. 
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Exercise Stage of Change 

The ethnodemographic groups differed in terms of their exercise stage of change. 

A little over one-third of the Old Anglos and Hispanics were in the precontemplation 

stage (had no intention to exercise) compared to one-fifth of the New Anglos. The 

contemplation and preparation stages ( exercise less than once per week to exercise one or 

two times per week) were fairly equally distributed among all three groups with 

approximately 10% being in each stage. More than one-half of the New Anglos were in 

the action or maintenance stage of change (exercise three times per week or daily/several 

times per day). Table 3 summarizes the distribution of the ethnodemographic groups 

relative to the exercise stage of change. 

Table 3. Exercise Stage of Change by Ethnodemographic Group 

Stage of Change 

Precontemplation 

Contemplation 

Preparation 

Action 

Maintenance 

New Anglos 
n=309 
No.(%) 

64 (21%) 

30 (10%) 

34 (11%) 

125 (41 %) 

54 (17%) 

Old Anglos 
n=295 
No.(%) 

103 (35%) 

30 (10%) 

22 (8%) 

85 (29%) 

53(18%) 

Hispanics 
n=242 
No.(%) 

89 (37%) 

17 (7%) 

24 (10%) 

72 (30%) 

39 (16%) 

Note. Because of missing data, frequencies within categories do not always sum to the 
total n. 
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Findings Relative to the Research Questions 

Scores from the 22 health knowledge questions and the physical activity question 

from the community survey were used with ANOV A and Pearson Product Moment 

Correlation to answer the research questions. The 22 knowledge questions showed a high 

internal consistency with an alpha coefficient value of .81 (L. Sennott-Miller, personal 

communication, October 24, 1997). The n differs for each analysis because of missing 

data. 

Research Question One 

What is the relationship between the ethnodemographic groups and health 

knowledge in a population of older adults? Of the knowledge questions, the New Anglos 

answered a mean of 13.5 questions correctly, the Old Anglos answered a mean of 12.3, 

and the Hispanics answered a mean of 10.5. One-way analysis of variance (ANOVA) 

was used to determine whether the means differed significantly among the 

ethnodemographic groups. Table 3 provides the ANOV A results for this question. There 

was a significant difference in knowledge among the ethnodemographic groups. The 

Bonferroni test was used post hoc and confirmed that significant differences existed 

between the means for the New Anglos and the Old Anglos, the New Anglos and the 

Hispanics, and between the Old Anglos and the Hispanics. 



Table 4. Analysis of Variance for Health Knowledge Scores and 
Ethnodemographic Groups 

Source 

Between Groups 2 

Within Groups 786 

Total 788 
*p<0.05 

Research Question Two 

Sum of 
Squares 

1173.3666 

12640.3597 

13813.7262 

Mean 
Squares 

586.6833 

16.0819 

E Ratio E Prob. 

36.4810 .0000 
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What is the relationship between the ethnodemographic groups and exercise stage 

of change in a population of older adults? One way analysis of variance (ANOVA) was 

used to determine whether there was any difference among the means of the three 

ethnodemographic groups relative to their exercise stage of change. Table 5 reports these 

results. There was a significant difference in performance of exercise among the 

ethnodemographic groups. A post hoc Bonferroni test showed significant differences 

between the mean values for New Anglos and the Hispanics and for the New Anglos and 

the Old Anglos. 



Table 5. Analysis of Variance for Exercise Stage of Change and 
Ethnodemographic Groups 

Source 

Between Groups 2 

Within Groups 838 

Total 840 

*p<0.05 

Research Question Three 

Sum of 
Squares 

33.3687 

1933.3638 

1966.7325 

Mean 
Squares 

16.6843 

2.3071 

.E Ratio 

7.2317 

.E Prob. 

.0008 

What is the relationship between health knowledge and exercise stage of change within 

70 

ethnodemographic groups? Pearson's product-moment correlation was used to determine 

whether a relationship existed between the two variables for each of the 

ethnodemographic groups. No relationship was found for the New Anglos (r = .0064, 12 = 

.915) or the Old Anglos (r = -.0057, 12 = .924). A low, but significant correlation was 

reported for the Hispanics (r = .186, 12 = .005). Polit and Hungler (1995) state that 

correlations between variables of a psychosocial nature are typically in the .10 to .40 

range. 

Summary 

The results of the data analysis revealed differences among the three 

ethnodemographic groups in terms of their demographic characteristics. There was a 

significant difference in knowledge among the three groups. The variations were not as 
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marked for frequency of exercise behavior. Statistical analyses for the three research 

questions were conducted. The ANOVA test showed that significant differences existed 

among all three groups in their answers to the 22 health knowledge questions. ANOV A 

was also used to determine a significant difference between the New Anglos and both the 

Old Anglos and Hispanics relative to ethnodemographic group and exercise stage of 

change. The Pearson correlation showed no relationship between health knowledge and 

exercise stage of change for the New Anglos or the Old Anglos, and a low correlation for 

the Hispanics. 
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CHAPTERV 

DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS 

The results of the current study present some interesting findings relative to 

knowledge and exercise behavior that have relevance to health promotion interventions 

with older populations. The purpose of the research was to examine the relationships 

among the demographic characteristics of Hispanic and Anglo rural elders, their 

knowledge about health issues, and the frequency of their current sustained exercise 

activity. The stages of change construct of the transtheoretical model was used to guide 

the research (Prochaska & DiClemente, 1983). The subjects were adults age 60 and older 

who were divided into three ethnodemographic groups based on their ethnicity and length 

of residency in a rural community. A descriptive correlational design was used to 

examine the relationships among the ethnodemographic groups, their health knowledge, 

and frequency of exercise activity. 

Discussion of the Findings 

After reviewing the demographic data and the results of the research questions, it 

is clear that the ethnodemographic groups differed to varying degrees in age, marital 

status, education, and ethnicity. The differences among the groups may be partially 

explained by the fact that the New Anglos came from other parts of the country, they had 

lived in the rural community less than ten years, they were better educated, and were 

more knowledgeable about health issues. The Old Anglos and Hispanics had lived in a 



73 

rural community and had experienced the isolation and limited access to health care and 

information associated with that environment (Coward et al., 1994). In addition to 

residing in a rural community, the Hispanics had experienced the influences of being part 

of a minority culture as well. 

Research Question One 

The three groups differed in their health knowledge. The results showed a 

significant difference between the New Anglos and both the Old Anglos and the 

Hispanics and between the Old Anglos and the Hispanics in terms of their health 

knowledge as measured by their answers to the health knowledge questions. 

Level of formal education may have indirectly played a role in how well the 

respondents answered the health knowledge questions in that better educated people may 

make greater use of print media and other sources of information. The New Anglos had 

the highest level of formal education of the three groups, with 85% having completed 

high school (41%) or high school and some college (44%). Of the Old Anglos, 68% 

completed high school (44%) or high school and some college (24%). Of the Hispanics, 

36% had completed high school (32%) or high school and some college (4%). These 

outcomes are consistent with the research of Hazuda et al. (1983) and Winkleby et al. 

(1994). Their data from the San Antonio Heart Study and the Stanford Five-City Project 

showed that Hispanics with lower educational levels tended to have less health 

knowledge and greater risk factors for cardiovascular disease than Anglos. These results 



also confirm earlier research by Vega et al. (1987) on cardiovascular disease, which 

showed that level of formal education was the most important determinant of health 

promotion/disease prevention knowledge and behaviors for Anglos. 
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The low scores of the Hispanics may be partly explained by this same research in 

that level of formal education was found to be a mediating factor in health knowledge for 

Hispanics as well. But the authors found that the most important determinant of health 

knowledge for Hispanics in their study was level of acculturation (Vega et al., 1987). 

The results of the present study contradict this finding, since the Hispanics had lived in 

the community over ten years and appeared to have a high level of acculturation (Sennott

Millet et al., in press). It is possible that other mitigating factors, such as conditions 

associated with the rural environment, could have influenced these results. 

The mean scores among the three groups were not that different (New Anglos, 

13.5; Old Anglos, 12.3; and Hispanics, 10.5) and tended to be low. The lower scores of 

the Hispanics compared to the Anglos could be explained by their lack of formal 

education. Residents of rural communities often have limited access to print media and 

other information sources, and this could be a contributing factor to the low scores of the 

Old Anglos and the Hispanics. But limited media sources and poor access to health 

information programs do not explain the mediocre scores of the New Anglos. Over time 

it is possible that their level of health knowledge could decline from living in an isolated 
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area if they did not make an effort to stay informed. Analysis of the ranges of the scores 

within the groups might have provided some insight, but this was not done. 

Research Question Two 

There were clear differences between the New Anglos and both the Old Anglos 

and Hispanics in their frequency of exercise activity. The New Anglos exercised more 

frequently than did either the Old Anglos or the Hispanics. This finding is similar to the 

results of Elward et al. (1992) which showed that Anglos who did not exercise tended to 

have lower levels of formal education than those who did. As discussed under Research 

Question One, the New Anglos in this study were better educated than the Old Anglos, 

with 44% of the New Anglos having completed some college compared to 24% for the 

Old Anglos. Some of the same reasons cited for the differences in health knowledge may 

account for the differences in exercise activity, including limited exposure to media and 

other resources for health and exercise information. 

Another factor that may account for this difference could be the hot weather 

conditions that prevail for several months of the year in that area of the Southwest, 

making outdoor exercise uncomfortable if not impossible. The limited availability of 

alternative options for exercise, such as schools, gyms, malls, and community centers, 

which are more prevalent in urban areas, also may be a factor. 

The fact that the New Anglos exercised more frequently than the Hispanics is 

supported by the literature. Crespo et al. (1996) found that Hispanics do not exercise as 
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much as non-Hispanic whites, and the results of this study reflect this. When they 

examined the prevalence of health-related risk factor behaviors and exercise in particular, 

Perez-Stable et al. (1994) found similar results to those of Crespo et al. (1996). 

This does not explain the lack of a difference between the Old Anglos and the 

Hispanics in terms of exercise behavior. Perhaps the Old Anglos and the Hispanics are 

more similar to each other than ethnic differences would suggest because of their length 

of residency in the same rural community. The failure to find a difference between these 

two groups could be due to the isolation of the rural environment rather than factors 

related to ethnicity or formal education. Residents of rural communities have less access 

to health information and health promoting services than do those in urban areas (Coward 

et al., 1989; Sennott-Miller et al., in press). The Old Anglos and the Hispanics have 

resided in the same rural community for many years and most likely have been exposed 

to similar health care services, community services, and health interventions which may 

account for the lack of differences in their exercise behavior (Sennott-Miller et al., in 

press). 

Age could also be a factor to explain the lack of difference between the Old 

Anglos and the Hispanics. It is more difficult to achieve exercise compliance with older 

populations (Booth et al., 1963; Crespo et al., 1996; Dishman, 1994b ). People tend to 

exercise less as they age, regardless of their ethnicity (Crespo et al., 1996). The Old 

Anglos were older overall, with 63% over age 70 compared to 45% of the New Anglos 



77 

and 42% of the Hispanics. Moreover, from the data nothing is known about health status, 

but it is possible that the Old Anglos were limited in their exercise participation because 

of disabilities or ill health. 

Research Question Three 

No correlation was found between health knowledge and exercise behavior for the 

New Anglos or the Old Anglos. Previous research incorporating education interventions 

into research on exercise behavior showed that knowledge is a component of exercise 

adherence (Avila & Hovell, 1994; Burchhardt et al., 1994; Calfas et al., 1996; O'Donnell 

et al., 1993; Marcus et al., 1997). However, knowledge is only one component of a 

multifaceted dynamic process such as exercise stage of change, and other factors besides 

health knowledge may be involved. No relationship between health knowledge and 

exercise stage of change was found for the New Anglos or Old Anglos. One possibility 

could be that the differences between the two groups were not enough to cause a 

statistically significant relationship. The scores were fairly similar for both groups, with 

only a difference of just over one point between the New Anglos (mean, 13.5) and Old 

Anglos (mean, 12.3). 

A low, but significant correlation between health knowledge and exercise stage of 

change was found for the Hispanics (I = .186, 12 = .005). The Hispanics in this sample 

were well acculturated into the community, which may help to explain this result. 

According to Vega et al. (1987), level of acculturation was the most important 
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determinant of exercise knowledge and behavior for Hispanics. Vega et al. (1987) also 

found that despite low knowledge levels about cardiovascular risk indicators, the 

Hispanics in their study were very responsive to primary prevention interventions, 

including exercise. Likewise, Duffy et al. (1996) found that Mexican Americans were the 

most likely of all the Hispanic minorities to practice health promotion behaviors. It may 

be that the Hispanics in the present study were very motivated and put what knowledge 

they had into practice. Finally, it is possible that acculturation may be interacting with 

other factors to cause the positive correlation. For example, the Hispanics may be 

interpreting exercise differently based on their cultural beliefs. It appears that the 

relationship was real, but more statistical analysis is needed in order to make a more 

definitive determination. 

One thing seems clear. The almost nonexistent correlation of knowledge and 

exercise for both Anglo groups contrasts sharply with the positive and significant 

correlation for the Hispanics and suggests a true cultural difference in this case. 

Although the data were not adequate to explore these differences, they provide an 

opportunity for future research. 

Conclusions 

Knowledge about health behaviors is but one determinant in the complex process 

of exercise stage of change. The ethnodemographic groups in the present study differed 

in demographic characteristics, their health knowledge, and exercise behavior. Formal 
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education, cultural differences and the rural environment appear to play a role in the 

subjects' current health knowledge and exercise activity. These findings are supported by 

the literature. The Anglos in this study had higher levels of formal education overall and 

tended to be better informed about health issues including the need for regular exercise. 

They are also more likely to engage in regular exercise activity. The Hispanic individuals 

had less formal education, were less well informed about health issues, and exercised less 

than the Anglos. It is possible that cultural influences played a role in the poor 

performance of the Hispanics relative to the Anglos. In addition, the isolation associated 

with the rural lifestyle and the limited opportunities it affords may be a factor in the 

knowledge levels and health practices of the people residing in these areas. These 

findings are instructive in terms of planning health promotion interventions for these 

populations. 

The information that a greater percentage of long-time residents of the rural 

community and members of the minority culture had no intention to exercise and that 

fewer of them were exercising regularly provides useful information for planning the 

development of appropriate public communication strategies about exercise and health. 

Knowing that intention to change exercise behavior, or not to change it, varies across 

different population subgroups aids in planning strategies to promote regular physical 

activity tailored to suit specific subgroups. 
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Recommendations 

This study was limited by the fact that it was a secondary analysis of data that was 

originally obtained for a different purpose. If the study were to be duplicated there are 

several measures that could enhance the results. First, doing a study that measures a 

dynamic concept such as stage of exercise change should be carried out using a 

longitudinal design in order to evaluate movement from stage to stage. The present study 

used a cross-sectional design and analyzed data obtained from a survey, so it was not 

possible to observe any change in exercise behavior over time. Exercise behavior and 

knowledge should be measured after interventions and over a time period in order to 

assess the effectiveness of an intervention. An example would be to evaluate the 

differences in data between the pretest and the post test from the primary study. 

Second, the use of an instrument specifically designed to measure exercise stage 

of change that was tested for reliability would enhance the reliability of the results. 

Moreover, an instrument that did not rely on data obtained through self-report measures 

would avoid the possibility of inaccuracy in reporting, thus contaminating the study 

results. 

Third, the knowledge questions were general and not specific to exercise. The use 

of an instrument designed to measure health knowledge relative to exercise would have 

been more relevant and provided greater insight into health knowledge as it relates to 

exercise behavior. 
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Fourth, it would have been interesting and more informative to examine the 

variables of knowledge and exercise stage of change in greater detail as they relate to the 

demographic variables. For example, it would be informative to look at the differences 

in scores for health knowledge and exercise stage of change by sex, marital status 

category, age category, and level of education. Moreover, looking at additional variables, 

such as weight, income level, perceived health, and mental health would have added to 

the richness of the study results. 

Implications for Nursing 

The results of this research present several challenges to health care providers 

who work with older populations as they plan health promotion interventions. Age, 

ethnicity, cultural, and environmental influences play an important role in elders' access 

to health care and health education and affect their receptivity to interventions. These 

cultural differences and limitations must be taken into consideration when planning 

health promotion interventions. 

The data have significant implications for nurse practitioners and other primary 

care providers. Calfas et al. (1996) and Marcus et al. (1997) showed that brief patient 

counseling about exercise and health education can be accomplished in a busy office 

setting. The majority of the sample in the present study used their physician as their main 

source of health information (Sennott-Miller et al., in press). A goal of Healthy People 

2000 (USDHHS, 1990) is to have 50% of primary care providers routinely counsel and 



assess their patients about exercise behavior. The results of this study support the 

feasibility of such a plan. 
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From the observations of other researchers, it is apparent that adulthood, 

especially older adulthood, is too late to initiate exercise intervention strategies if they are 

to be ingrained as habit. Attitudes and habits are formed much earlier in life (Dishman, 

1991). Crespo et al. (1996) suggest a movement away from team sports in childhood 

with replacement of them with exercise activities that are non-competitive and would be 

more likely to be maintained throughout the lifecycle. Vega et al. (1987) emphasized the 

importance of the family as the place to begin developing exercise lifestyle behaviors, 

particularly within Hispanic communities where family ties are usually strong. Regular 

physical activity and health education should be an on-going part of public school 

curricula. Moreover, health promotion programs emphasizing exercise as a family or 

lifelong activity would encourage exercise adherence for all age groups. 

In this age of rising health care costs, it is important to design health promotion 

models that foster self-reliance and the use of less costly health resources. Health peers, 

such as the ones used in the primary study, are an example of this. Besides serving as a 

resource for health information, they provide on-going individual support which has also 

been cited in the literature as important to adherence for behavior change (Avila & 

Hovell, 1994; Hickey et al., 1996). 
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Greater access to health care, health education~ and healthy activities including 

exercise are necessary if the goal of Healthy People 2000 (USDHHS, 1990) to improve 

compliance in exercise participation is to be met. Clients should be encouraged to use 

other sources of information such as print media, radio and television. Television was an 

important source of information for the sample in this study and is probably a primary 

source for other populations including those where literacy is a problem. Improvement in 

quality and quantity of health related programming would enhance the information 

received through this heavily relied upon medium. Community education programs 

designed to provide information while fostering social support are another means of 

reaching older adults. 

Finally, facilities where exercise can be performed in a safe, healthy environment 

are necessary. This is especially important in outlying areas where fewer opportunities 

exist. The use of facilities that serve multiple functions, such as schools, churches, and 

community centers, are a cost-effective way of providing locations for exercise and 

related activities. In such environments, informal education, social support, and physical 

activity can be carried out simultaneously. 
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APPENDIX A 

HUMAN SUBJECTS APPROVAL 
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THE UNIVf.RSITY OF 

Human Subjects Committee ARIZONA® 
HEALTH SclENCES Cf.NTtR 

162.2 E Mabel St . 
Tucson. Arizona 8572-. 
(fi02162f>.67:'I 

8 March 1995 

Lee Sennott-Miller, Ph.D. 
College of Nursing 
Arizona Health Sciences Center 

RE: HSC A92.15 A PEER PRACTICE MODEL FOR VULNERABLE RURAL GROUPS 

Dear Dr. Sennott-Miller: 

We received Dr. L. Crosby's a February 1995 letter for your above 
referenced project, and your 2 March 1995 letter and accompanying 
revised consent form. The consent form has been revised to delete 
adolescents or females of childbearing age and to clarify that 
potential subjects must live in the communi~y for at leas~ 6 months 
of the year [includes winter of 1996). Approval for use of this 
consent form is granted effective 8 March 1995. 

The Human Subjects Committee (Institutional Review Board) of the 
University of Arizona has a current assurance of compliance, number 
M-1233, which is on file with the Department of Health and Human 
Services and covers this activity. 

Approval is granted with the understanding that no further changes 
or additions will be made either to the procedures followed or to 
the consent form(s} used (copies of which we have on file) without 
the knowledge and approval of the Human Subjects Committee and your 
College or Departmental Review Committee. Any research related 
physical or psychological harm to any subject must also be reported 
to each committee. 

A university policy requires that all signed subject consent forms 
be kept in a permanent file in an area designated for that purpose 
by the Department Head or comparable authority. This will assure 
their accessibility in the event that university officials require 
the information and the principal investigator is unavailable for 
some reason. 

Sincerely yours, 

~ 
William F. Denny, M.D. 
Chairman 
Human Subjects Committee 

WFD:rs 

cc: Departmental/College Review Committee 



Lee Sennott-Miller, PhD, R.J."'J 
College of Nursing 
Universitv of A.rizona 
Tucson. Arizona 8 5 721 

Dear Dr. Sennott-t\1iller: 

5220 N. Salida del Sol Drive 
Tucson, Arizona 85718 
September l O. 1997 

I am writing a thesis about exercise behaviors among Anglo and Hispanic 

elderly as part of the requirements for a Master of Science degree in nursing. I am 

requesting permission to use data from the pretest Community Survey that you have 

obtained as part of your project. ··senior Health Peers for Rural Health Promotion." 

Specificaily, I would like to use the information about demographic characteristics. 

exercise behaviors. perceived health status, and knowledge about exercise as the data 

for my study. 

If you have any questions concerning my request, please don ' t hesitate to caJI 

me at 299-0627. Thank you for your assistance in this matter. 

Sincerely. 

/ 

/ . . ,_,. . 
'· , ~/;""I:.....-<-<.....__ 

•. ,-- . 
d - ~'-- , ~ .., i- t;\...,""" I . . 

Kathleen Strickland. BSN. RN 

o..rov-~ 9'/;7 /7 7 

t~,r~ 
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Colle~e of Nursing 

September 22, 1997 

Ms. Kathleen Strickland 
5220 N. Salida del Sol Drive 
Tucson. AZ 85718 

Dear Kathleen : 

THE UN!VE.RSITY OF 

ARIZONA« 
HEALTH SCIE.NCES CINTER 

- --·-

1305 N . Marun 
PO Sox 210203 
Tucson. AZ 85721-0203 
(520l 62~1~ 

Your request to complete a secondary analysis of data originally collected by Lee 
Sennott-Miller has been approved by the Office of Nursing Research. It is understood 
that this data will be used for your Master's thesis. 

We wish you success with your research. 

Sincerely, 

Jean Davis, PhD, RN 
Director of Biobehavioral Research 

JD/sl 

cc: Lee Sennott- Miller 
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APPENDIXB 

SUBJECT DISCLAIMER 
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Subject Disclaimer 

A PEER PRACTICE MODEL FOR VULNERABLE RURAL GROUPS 

The purpose of this study is to test the effectiveness of a peer counseling program 

in your community. Peer counseling means that people of your own age who have been 

trained by experts will share information about health topics like nutrition, exercise, 

stress reduction and chronic disease management. You have been chosen to participate 

in this projed because you are over 60 years of age, live in the community for 6 months 

of the year or tonger, will be here during next winter (1996), and because you are either 

of Anglo or Hispanic descent. 

You will be asked to complete a short questionnaire now and at the end of the 

project. The questionnaire should take about 15 minutes of your time. You may or may 

not be contacted by a Health peer during the next 15 months. If you are contaded the 

length and number of times will vary depending on your own health concems. There are 

no risks involved in your participation in this study. The benefits to you may include 

better health information and improved self care practices. You are free to ask any 

questions in relation to this study at any point in time. You may withdraw at any time end 

you won't lose anything. You won't be paid for answering these questions; you wiU help 

us find out how to improve the health of older people in rural areas. 

If you have any questions, you can ask me, or you can talk to my supervisor later. 
, 

You can also call the principal investigator Dr. Lee Sennott-Miller at (520) 626-2706. 

All information you share will remain confidential. Your answers will be combined 

with answers from other community residents and reported only in a group fonn. Thank 

you. 

Subject Signature Date 

Witness Dote 

F:\GIIOUP\A.10\01SC'LAI.H2 J1,1oe 16, 199!1 
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Consentimienlo del participante 

UN MODELO OE COMPANEROS DE SALUD PARA GRUPOS VULNERABLES RURALES 

El prop6silo de este estudio es examinar la efectividad de un programs de "Peer 

Counseling" {consejeria entre gente de su misma edad) en su comunidad. "Peer CounseUng" 

significa que personas de su misma edad qua han sido entrenados por expertos, van a compartir 

informaci6n sobre temas de salud como nutrici6n, ejercicio, reducci6n de estress, y manejo de · 

enfermedades cr6nicas. Ud. ha sido seleccionado para participar en este proyecto porque liene 

mas de 60 alios de edad, vive en esta comunidad por 6 meses al alio o mas, estara aqui durante 

el pr6ximo inviemo (1996}, y porque Ud. es de descendencia Angla o Hispana. 

Se le pedira que complete un corto cuestionario ahora y al final del proyecto. El 

cueslionario debe tomar aproximadamente 15 minutes de su tiempo. Durante los pr6ximos 15 

meses, puede qua un "Health Peer" (consejero de salud) se ponga en contacto con Ud. Sise 

pone en contacto con. Ud., la duraci6n y el numero de veces dependeran de sus intereses en su 

salud. No hay ningun riesgo envuelto en su participaci6n en este estudio. Los beneficios para 

Ud. pueden incluir mejor informaci6n sabre la salud y mejores practicas del cuidado de su salud. 

Ud. puede hacer cualquier pregunta en relaci6n a este estudio en cualquier memento. Ud. se 

puede retirar del estudio en cualquier momento y no va a perder nada. Ud. no va a recibir ningun 

pago per contestar estas preguntas; nos ayudara a averiguar c6mo mejorar la salud de las 

personas mayores en areas rurales. 

Si Ud. tiene alguna pregunta, puede preguntarme o puede hablar con mi supervisors mas 

tarde. Ud. tambien puede llamar a la investigadora principal, la Ora. Lee Sennott-Miller, al 

numero (520)626-2706. 

Toda 1a informaci6n que Ud. comparte sera confidencial. Sus respuestas seran combinadas 

con las de otros residentes de la comunidad, y seran reportadas en grupo unicamente. Gracias. 

Firms del participante Fecha 

Testigo ( consejero de salud) Fecha 

f:\GRaJP\AJO\CONSENT.SP J...ie 16, 1995 
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APPENDIXC 

COMMUNITY SURVEY 



Demographic Questions 

1. How long have you lived in the Ajo area? ______ _ 

2. Date of birth I I ---------

3. Sex Male Female 

4. Marital status 

_married, living with partner divorced 

widowed _separated 

_other ( explain ___ __,) _single, never married 

5. Education Please circle the highest number of years of school completed. 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

(none) (elementary) (high school) (college) 

6. How would you describe your racial or ethnic group? If you come from a mixed 
ethnic or racical background, where are your family roots? (please check one). 

American Indian 

Asian or Pacific Islander ( ancentry is Chinese, Indo-Chinese, Korean, 
Japanese, Pacific Islander, Vietnamese) 

Black or African-American (not of Hispanic origin) 

Hispanic/Latino ( ancestry is Mexican, Cuban, Puerto Rican, Central 
American, or South American) 
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Anglo (ancestry is European, Irish, English, German, Norwegian, French, 

Italian, etc. 

Other (specify) 



Health Knowledge Questions 

I. Is it true that lifting weights is helpful for older people? 

Yes No Don't Know 

2. Is it true that a balanced diet provides all the vitamins and minerals an older person 

needs? 

Yes No Don't Know 

3. Is it true that both heat stroke and heat exhaustion can happen while exercising? 

Yes No Don't Know 

4. Is it true that when a person takes a list of medications to their doctor only the 

prescribed ones need to be listed? 

Yes No Don't Know 

5. Is it true that stress can be felt as a result of both depression and excitement? 

Yes No Don't Know 
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6. Is it true that shortness of breath is a symptom of both chronic long disease and some 

kinds of heart problems? 

Yes No Don't Know 

7. Is it true that stretching exercises are enough to keep a person physically fit? 

Yes No Don't Know 

8. Is it true that 4 servings of fruits and vegetables a day is enough? 

Yes No Don't Know 

9. Is it true that a vigorous physical activity program can increase your levels of HDL 

cholesterol (good cholesterol)? 

Yes No Don't Know 



10. Is it true that if a cold lasts for more than a week a person probably needs 

antibiotics? 

Yes No Don't Know 

11. Is it true that learning a new skill helps to manage stress? 

Yes No Don't Know 

12. Is it true that activities like brisk walking and biking are called aerobic exercises? 

Yes No Don't Know 

13. Is it true that Rice Krispies cereal is high is fiber? 

Yes No Don't Know 

14. Is it true that older people should take a smaller dose of medicine than younger 

people? 

Yes No Don't Know 

15. Is it true that relaxation exercises should be done lying down? 

Yes No Don't Know 

16. Is it true that if a person has arthritic joint pain or discomfort they should not 

exercise? 

Yes No Don't Know 
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17. Is it true that a person burns calories while sleeping, breathing, and digesting food? 

Yes No Don't Know 

18. Is it true that diabetics who take insulin don't have to worry so much about their 

diet? 

Yes No Don't Know 

...-...__ I 



19. Is it true that breathing exercises relieve only physical stress? 

Yes No Don't Know 

20. Is it true that breast, lung, and colon cancer are the three most common cancers in 
older people? 

Yes No Don't Know 

21. Is it true that regular exercise after a heart attach can be helpful? 

Yes No Don't Know 

22. Is it true that medications for arthritis can help slow down the disease process? 

Yes No Don't Know 

Exercise Status Question 
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How often do you do brisk physical activity like walking, running, bicycling, swimming, 
or aerobics? 

Never _Almost every day 

_Less than one time per week _Everyday 

_1 or 2 times per week _Several times a day 

_At least 3 times per week 
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