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Abstract

Background: This study examined the effects of cognitive restru-
cturing techniques on self-efficacy and physical activity.

Methods: An intervention was designed to increase the self-efficacy
of 61 older adults and then evaluated to measure the effectiveness
of the intervention. A pretest/posttest analysis of variance was con-
ducted to look for differences in knowledge, attitudes, physical
activity, and self-efficacy.

Results: Significance was found on the knowledge assessment, F(1,
59)=18.570, p<.01; attitude assessment, F (1, 54)=6.317, p<.05;
physical activity assessment, F (1, 54)=5.054, p<.05; confidence
portion of self-efficacy, F (1, 44)=6.477, p<.05; control portion of
self-efficacy, F (1, 57)=4.475, p<.05; and the PPA portion of self-
efficacy, F (1, 58)=4.580, p<.05.

Conclusions: Results showed not only a change in self-efficacy, but
in actual behavior change or an increase in physical activity. This
behavior was maintained at one-month follow-up. Results indicate
that an intervention on this level is sufficient to produce a change in
knowledge, attitudes and behavior.

Keywords: Cognitive Restructuring, Self-efficacy, Older Adults,
Exercise

Introduction

In recent years, attention has focused on regular physical activity
as a means of enhancing the quality of life and functional capacity of
older adults. Exercise, even when started late in life, has been shown
to reduce the effects of aging on the body, improve functioning in the
cardiovascular system, pulmonary systems, musculoskeletal systems
and enhance mood [1].

The benefits of exercise have been demonstrated repeatedly for
promoting successful aging and have been shown to be advantageous
to individuals, regardless of their particular stage in life [2, 3]. More
specifically, exercise has shown to have positive effects on the health
of individuals from childhood years through the 80’s and beyond
[2,3]. In fact, research indicates that there is no defined age at which
individuals stop receiving health benefits from exercise or physical
activity [4].

Conversely, a lack of exercise or physical inactivity is associated
with many of the characteristics that are attributed to growing older

such as: heart disease, adult-onset diabetes, reduced functional
capacity, reduced mobility and many others [5,6]. Some of the
decline in physical robustness in older adults is considered inevitable
[5]. However, research has shown that much of the decline generally
thought to be due to age is actually due to a lack of physical exercise
[7.,8]. For instance, diminished muscle strength and stiffening of the
joints can be attributed to a sedentary lifestyle. Moreover, almost all
body systems deteriorate when inactive [1].

Physical activity decreases with age; however, declines in activity
are not the result of aging. The National Center for Health Statistics
reported in 2004 that 50% of adults 65 years of age and older engage
in no physical activity, 65% of adults aged 20 to 74 are overweight
and 31% are considered obese [1]. The 2016 survey by National
Health Interview Survey showed that the percent of adults 65 to 74
years of age who do not engage in physical activity is 50%. However,
65% adults aged 75 and over do not meet physical activity guidelines
while only 8.4% of adults the same age meet the full guidelines for
both aerobic and muscle-strengthening activity. Also, of adults aged
20 and over, 37.9% are considered obese [9]. According to federal
guidelines for physical activity, Healthy People 2020 recommends
and "increase in the proportion of the adults who engage in aerobic
physical activity of at least moderate intensity for at least 150 minutes/
week, or 75 minutes/week of vigorous intensity, or an equivalent
combination" and "increase the proportion of adults who perform
muscle-strengthening activities on 2 or more days of the week" [2].

In the distant past, a new way to regard the recommended level
of physical activity and/or exercise necessary for older adults has
surfaced and more recently recommendations have turned into
guidelines [10]. There is accumulating evidence that some physical
activity, even in small increments of time, is better than no physical
activity; and, of course, more physical activity is better than less [10].

According to the US Surgeon General’s Report on Physical
Activity and Health (1996) and the National Center for Health
Statistics (2004) older adults can obtain significant health benefits
with a moderate amount (about 30 minutes) of physical activity,
preferably daily [1,11]. According to the US Surgeon General [2],
regular physical activity that is performed on most days of the week,
reduces the risk of developing some illness and even reduces the rate
of death from some types of cancer [2].

Studies have shown that moderate exercise or physical activity,
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at least half an hour for three times a week is an important aid in
controlling weight, keeping bones strong, building muscle strength,
conditioning the heart and lungs and relieving stress [12,13].

The key question here is why do older adults not participate in
regular physical activity and/or exercise? There are numerous barr-
iers to participation in physical activity and exercise for older adults,
including neighborhood safety concerns and access to facilities [14].
Research has tried to explain how perceived barriers such as a lack
of knowledge or uncertainty about the benefits of exercise or fear
of being incapable can interfere with exercise participation [15].
Dealing with psychological barriers appears to be an important area
for interventions directed toward increasing physical activity and
exercise in older adults.

According to O’Neill et al. [16] perceived barriers are the potential
negative aspects of a particular health action that may act as a deterrent
for undertaking a recommended health promotion behavior [16].
They postulate that there are four specific types of perceived barriers
to exercise and/or physical activity for older adults: psychological,
administrative, physical/health and knowledge [16]. O’Brien Cousins
[8] expands the psychological categories to specify four barriers:
beliefs about coming to physical harm, beliefs about experiencing
negative social outcomes, beliefs regarding negative psychological
consequences and other beliefs related to the environment or nature
of the activity [8].

Bandura [17,18] stipulates that the psychological barriers to
exercise and/or physical activity are the most important type of
perceived barriers to examine when trying to understand why older
adults do not participate in exercise and/or physical activity. O’Brien
Cousins [8] concurs with this finding [8,17,18]. She found that the
main barriers to participation in late-life exercise and/or physical
activity are psychological in nature and centered on negative
attitudes, feeling foolish, and feeling inferior to other participants
[8]. Costello et al. [19] found that the inactive focus group reported
six major barriers to physical exercise: lack of time (including
difficulties prioritizing), self-discipline, motivation, potential for
injury, boredom, and intimidation. The thought of joining exercise
groups that were established was intimidating because of the concern
that other participants would have “to wait for me” or they would
“slow the class down” causing additional barriers to exercising. Most
of the barriers mentioned seem to be psychological in nature.

Psychological barriers might be formidable obstacles to undertaking
activities documented to promote health. O’Brien Cousins et al.
[20] found that there is “a conscious resistance to fitness activity in
later life even though most older adults agree that physical exercise
is ‘good for you’”. Many older adults believe that they should not
participate in any type of physical activity because they are too old
and may be injured [16,21]. Others believe that regular exercise
would serve no purpose for them because their body is beyond repair
[22]. Additionally, both physically active and physically inactive
older adults believe that the potential for injury is both a barrier
to participating in regular physical activity and a disadvantage of
exercising for older adults [19]. Some older adults are not aware of
the benefits of exercise and/or physical activity and some do not think
that they are able to perform the exercises to receive the benefits
[23]. These attitudes regarding their involvement in exercise (self-
efficacy) construct barriers to their participation and undermine their
sense of self-efficacy [24].

It is important to consider whether or not older adults refrain from
participating in any type of exercise or physical activity because they
believe they are too old, or they are afraid of possible injuries, or
they do not believe they can perform any type of physical activity
because it helps illustrate the importance of psychological barriers
in explaining why older adults are sedentary. Furthermore, sufficient

evidence suggests that self-efficacy in regard to physical activity is
key to why many older adults are not even attempting to participate
[23-25].

Bandura [17] presented a theory of social development that has
been used as a method of influencing individuals to make behavior
changes such as the implementation of exercise or physical activity
into one’s lifestyle [17]. Social Cognitive Theory provides specific
concepts that influence motivation to adopt a behavior such as
physical activity [26]. One of the key components of Bandura’s
theory is self-efficacy. According to Bandura [17], self-efficacy
represents an individual’s confidence in his/her ability to successfully
perform a specific behavior [17]. In this study, self-efficacy is used
in the context of physical activity and the older person’s confidence
in his/her ability to successfully perform some aspects of physical
activity. An attempt to change an older person’s self-efficacy, in
terms of regular physical activities by using cognitive restructuring
techniques was employed in the intervention component of this
study. Cognitive restructuring is a technique of cognitive therapy that
enables one to identify negative, irrational beliefs and replace them
with fact-based, rational statements.

Research in other areas, such as memory, has employed cognitive
restructuring techniques successfully [27]. Some work has addressed
the relationship between self-efficacy and physical activity, but these
studies have not attempted to modify self-efficacy through direct
intervention [24].

The purpose of this study was to use cognitive restructuring
as a psycho-educational intervention. A four-week course was
administered to produce changes in self-efficacy for physical activity,
and to determine whether those changes, if they occurred, led to
changes in behavior.

Materials Methods

Eighty-two participants were recruited from intact educational
programs and residential facilities. Notices were mailed out to the
participants on the mailing lists of the residential and educational
facilities. Also, flyers were posted at the chosen residential and
educational facilities. Presentations describing the study were given
to potential participants as a recruitment tool. All participants who
were willing to participate were assigned to the treatment group.

Participants attended classes for two hours each week for a total of
four weeks. During each class period a break was provided between
sessions. The testing was embedded in the course presentation. All
subjects were pre-tested before any part of the course was delivered
in Session One. Post-testing occurred at the end of Session Four.
Table 1 lists the measures used and the order of presentation. All
subjects completed the instruments in the same sequence and the
knowledge assessments were completed before the attitudinal ones
in an attempt to control for bias.

The Facts About Exercise and Growing Older quiz was designed by
the author for this study. It has 20 true-false questions that are designed
to determine a knowledge base regarding exercise and growing older.
This format was selected because of ease of administration and
because the format mirrors other widely known informational tests
of knowledge about aging. Questions were designed to identify the
level of knowledge the participants have about the benefits of exercise
for older adults and to address the content of the course which drew
upon information from booklets published by the National Institute
on Aging, the Canadian Association of Exercise Physiologists and
other books in the field. Several examples of the questions on this
quiz are as follows: 1) In order to receive benefit, levels of physical
activity must be high; 2) Older adults cannot benefit as much from
strength building programs as younger adults; and 3) Stretching and
flexibility exercises can help people recover from injuries as well as
prevent injuries from occurring.

The quiz was tested for content validity and appropriate wording
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Week 1 Week 2 | Week 3 | Week 4
Assessments Informed Consent Form Physical | Physical | Post Test
Pretest Activity | Activity |«  Facts About Exercise and Growing
»  Facts About Exercise and Growing | Log Log Older
Older *  Godin Leisure-Time Exercise
*  Godin Leisure-Time Exercise Questionnaire
Questionnaire e Older Adults Attitudes About
e Older Adults Attitudes About Physical Activity and Exercise
Physical Activity and Exercise e Perceived Barriers Questionnaire
*  Perceived Barriers Questionnaire e Physical Self-Efficacy Scale
*  Physical Self-Efficacy Scale *  Health Status Questionnaire
*  Health Status Questionnaire Demographic Data Sheet
Demographic Data Sheet
Follow-Up Physical Activity Log
* A month later
K Table 1. Pretest and Posttest Assessment Schedule )

by a group of ten Exercise Physiology of Aging graduate students
and an exercise physiologist. Upon reviewing, modifications were
made accordingly. The quiz was administered to 90 college students
in various labels of courses. The courses were as follows: a class
of Exercise Physiology students (Group 1), a class of Health Issues
in Aging students (Group 2), a class of Drugs and Society students
(Group 3) and a class of Human Sexuality students (Group 4). As
expected, those in the two advanced courses (Exercise Physiology
and Health Issues in Aging) scored higher than those in the lower level
courses. Post hoc analysis using Scheffe’s test showed a significant
difference between groups 1 and 4. An F value was reported: F(3,
86)=3.29; p<.05). No other significant differences were found.

The Older Adults Attitudes Toward Physical Activity and
Exercise is a self-administered assessment to gauge the attitudes
of older adults toward physical activity and exercise [28]. This
attitudinal scale was developed using a random sample of 471
people over the age of 50. A confirmatory factor analysis was
conducted to establish construct validity. Four factors emerged
and internal consistency estimates were obtained. Reliabilities
for each factor are as follows: Tension Release Attitudes (.89),
Health Promotion Attitudes (.81), Vigorous Exercise Attitudes
(.76), and Social Benefits Attitudes (.68).

The Godin Leisure-Time Exercise Questionnaire [29] was utilized
to assess an individual’s usual activity level [29]. This questionnaire
attempts to establish how many times per week, on average,
the participants engage in different levels of exercise and if the
participants engage in activity long enough to work up a sweat. The
scale has been widely used with a variety of population ages ranged
from 18 to 65 yrs. old, and the reliability is at 0.74 with p<.05.

Existing measures were used to assess aspects of self-efficacy

to determine the types of barriers that participants believe might
interfere with their exercise participation, outcome expectations,
and evaluation. The assessment was developed by Dzewaltowski
DA et al. [30] as an open-ended approach to assessing self-efficacy
on a group of 254 undergraduate students and since this assessment
contained two highly correlated (.79) measures of efficacy, they were
combined [30]. Reliability reported at .92.

The Physical Self-Efficacy Scale [31] is a slightly modified
version of the Physical Self-Efficacy Scale developed by Rychman
and Cantrell et al. [31,32]. This standardized assessment has a test-
retest reliability of .85 and a test of internal consistencies yielded a
coefficient alpha of .85.

Participants also completed a series of demographic and health
questions: age, sex, marital status, race, employment status, income,
educational attainment, and current or previous occupation. For
each week, while the intervention was ongoing, participants were
asked to complete a physical activity log, detailing all physical
activity for the prior week. This Log was created by the author. One
month after the intervention was completed, participants received an
additional Physical Activity log to report their levels of activity post-
intervention.

Participants were instructed to complete and return the log in
the provided postage-paid, self-addressed envelope. Motivational
techniques such as rewards or incentives were awarded throughout
the progression of the course to encourage completion of the Physical
Activity Logs.

This psycho-educational course has a two-component design. The
first hour of the course concentrated on a traditional lecture/discussion
format dealing with aging and physical activity. The second hour was

-

devoted to cognitive restructuring activities to

Week 1 Week 2

Week 3 Week 4

Introduction to Physical
Activity:The Fountain of
Health

Benefits/Risks of Physical
Activity; Barriers to Physical
Activity

Types of Exercises/Goal
Setting/Building a Program
Demonstrations & Techniques

Staying Motivated/
Community Resources

Cognitive Restructuring
Introduction; Overgeneralizing

Awfulizing; Exaggerated
Self- Expectations

Exaggerated Self-
Statements; Mind-Reading

Self-Criticism; Quiz on
Cognitive Distortions

\ Table 2. Weekly Course Content Y,
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challenge misinterpretations and to provide the skills to change
these interpretations (self-efficacy). Refer to Table 2 for the weekly

course breakdown and Table 3 for a detailed list of examples for the
cognitive distortions that were focused on in this course.

-

Negative Thought

Distorted Thinking

Rational Thought

~

All people my age are too old to start a
successful exercise program.

Over generalization

I have learned that you can begin
exercising and benefit from it at my age.

Sue goes to her aerobic exercise class,
looks around and says, “I am terrible at
this.”

Awfulizing

“I know I will perform better next time,
and I do like the music.”

“I have been walking at the mall for
almost a week now, I should be able to
keep up with those people.”

Exaggerated self-expectations

“People in this group have been walking
for a year. I am already improving and I
sure do feel better.”

“Everyone else can lift heavier weights
than me. I am the worst in the group.”

Exaggerated self-statements

“I am benefiting from lifting these
weights. My technique is good.”

“Everyone must think I look stupid in this | Mind reading “People are looking at the instructor and
get-up I’m wearing.” focusing on themselves, not me.”
“I wasn’t able to walk my usual distance | Self-criticism “It is unseasonably warm today. That is

today. I might as well quit this.”

why I am having trouble. Tomorrow a

cool front is predicted.”

-

Table 3. Cognitive Distortions

J

Results

Eighty-two participants were recruited from intact educational

programs and residential facilities. The pretest mean for age (ranging

from 66 to 86), along with the demographic characteristics are
summarized in Table 4.

-~

-

Means: n=41
Age 76
Characteristics of Participants:
Male/Female 5/36
Marital Status
Single/Never Married 0
Widow/Widower 21
Married 14
Separated/Divorced 5
No Response 1
Race
Asian American 1
Hispanic 0
African American 4
White 1
Other 0
No Response 2
Work Status
Employed (full or part-time) 4
Retired 26
Unemployed 1
Full-time Homemaker 10
Income
Under $20,000 9
$20,000 - $39,000 14
$40,000 - $59,000 1
$60,000 and above 6
No Response 11

Table 4. to be Cont......

~
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Education
Some High School 4
High School Diploma 4
Some College 16
College Degree 13
Some Graduate Work 2
Graduate Degree 2
No Response 0
\ Table 4. Demographic characteristics of the groups )

Twenty-one of those pretested attended two or fewer classes, did
not complete the posttest assessments, or their ages did not fall in
the required range so their data was not analyzed. Of the remaining
61 participants, all met the requirements of 1) attendance at 75%
or more classes and 2) being available for assessment at posttest.
The basic design of this study was a non-equivalent groups pretest-
posttest design. The repeated measures analysis included only the 61
participants with test scores.

Repeated measures analysis of variance were performed on
the knowledge assessment, attitude assessment, self-efficacy
assessments, and physical activity assessment on the 61 participants
with complete data using a between-subjects factor of group.

An alpha level of .05 was set as the significance level on all
quantitative analyses. Twenty of the forty-one treatment group
participants completed all Physical Activity Logs (total of 80 logs).
In addition, all logs were thematically analyzed by two independent
expert readers in order to develop a thick description of change as
perceived by the participants.

Significance was found on the knowledge assessment, F(1,
59)=18.570, p<.01; attitude assessment, F(1, 54)=6.317, p<.05;
physical activity assessment, F(1, 54)=5.054, p<.05; confidence
portion of self-efficacy, F(1, 44)=6.477, p<.05; control portion of
self-efficacy, F(1, 57)=4.475, p<.05; and the PPA portion of self-
efficacy, F(1, 58)=4.580, p<.05. Table 5 presents the group means
for all assessments.

-

~

-

MEASURE TREATMENT
Pretest Posttest

Knowledge 15.317 18.415
Attitudes 57.889 59.694
Physical Activity/Godin 26.222 32.569
Self Efficacy:
Confidence 44.026 59.240
Satisfaction 3.038 2.590
Control 59.744 70.000
PPE 31.000 33.975

Table 5. Means for all quantitative assessments by group

J

Discussion and Conclusions

This study had four specific objectives. They were: (1) To develop
a multifaceted intervention program that incorporates knowledge
about physical activity and aging, attitudes about physical activity,
and cognitive restructuring techniques to address irrational beliefs
about the person’s ability to exercise, (2) To test the effectiveness of
this program in changing knowledge, attitudes, and self-efficacy, (3)
To determine if the psycho-educational intervention was sufficient
to increase physical activity, (4) To determine if the intervention
produced behavioral changes in the form of different types of
physical activity.

The first objective was accomplished by incorporating knowledge
and physical activity and aging, attitudes about physical activity, and
cognitive restructuring techniques to address irrational beliefs about
the participant’s ability to exercise. For the second objective, results
indicate that there was a positive change in knowledge about physical

activity, attitudes about physical activity, and a change in self-efficacy
regarding physical activity. For the third objective, results indicate
that the psycho-educational intervention was sufficient to increase
physical activity and that higher level of physical activity was
maintained at one-month follow-up for the treatment group. For the
fourth objective, results indicate that the treatment group responded
with many different types of physical activity which implies that
they were able to formulate a variety of ways to incorporate physical
activity into their everyday lives. This was even further validated
by the fact that the types of leisure activity changed on the logs.
For instance, many participants started off reporting leisure time
activities such as bingo, cards, and watching television. By the end
of the intervention and follow-up, most of the participants were
reporting leisure time activities such as dancing, yoga, walking and a
variety of other activities.

As a whole, this intervention was effective in increasing knowledge
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about physical activity and aging; changing attitudes about physical
activity from less positive to more positive; increasing the level of
self-efficacy regarding physical activity; and creating a change in
the types of leisure activities that the participants performed and in
positive behavior change or an increase in physical activity. These
results indicate that an intervention on this level is sufficient to
produce a change in knowledge, attitudes and ultimately, behavior.

It would be interesting to investigate whether or not this psycho-
educational course would change behavior only through increasing
knowledge and utilizing cognitive restructuring techniques and
whether or not attitudes about physical activity play arole in increased
self-efficacy regarding physical activity and increased physical
activity levels. Since the likelihood of developing a true random
sample is low, a study with stipulated conditions such as selecting a
sample between certain ages, economic statuses, educational levels,
ethnic backgrounds and physical activity level should be conducted.
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