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Abstract
Purpose—To examine attitudes toward exercise among a vulnerable aged population characterized
by low socioeconomic status, poor functional status and lack, of available therapeutic exercise
resources.

Method—This cross-sectional survey among public low-income housing residents (n = 94), aged
> 70 years utilizes these assessments: Physician-based Assessment & Counseling for Exercise
(PACE) scale, exercise self-efficacy score, Short Physical Performance Battery (SPPB), Activities
of Daily Living (ADL) and Instrumental Activities of Daily Living (IADL.) scales.

Results—Readiness to exercise differed significantly (p < 0.001) across physical performance
levels and ADL and IADL groups. Exercise self-efficacy also differed significantly (p < 0.001) across
performance levels. The highest performance level (score 7–12) had a significantly (p < 0.05) higher
Self-efficacy score (x̄ = 7.0 ± 2.8) than the medium performance level (score 4–6) (x̄ = 5.3±2.8) and
the lowest performance level (0–3) (x̄= 4.3 ±: 2.5) groups. Exercise self-efficacy also differed
significantly (p < 0.001) across ADL and IADL groups, However, interest in home-based or class-
based exercise participation was high among all groups. More than 70% of subjects reported interest
with no significant difference noted among groups.

Conclusion—Attitudes toward exercise are significantly associated with observed physical
function and self-reported disability among vulnerable older adults living in public low-income
housing.
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Introduction
Due to increasing life expectancy, the population of older adults in the USA is rising rapidly.
Consequently, considerable public health interest has focused on preserving health interest has
focused on preserving health and independent function in older age groups. The general
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benefits of regular physical activity and exercise are well documented [1–4]. Analyses from
the Established Populations for Epidemiologic Studies of the Elderly (EPESE) revealed nearly
a two-fold increased likelihood of living a long life without disability among the most
physically active persons aged 65 or older compared to those who were sedentary [5. In part,
it is this recognition of the relationship between physical activity and disability that has led to
the interest in exercise as therapy for older adults at risk for disability.

A challenge in creating and targeting therapeutic exercise interventions is linking these to
clinical tools that appropriately screen patients at the greatest risk for functional decline and
disability. Clinical questionnaires addressing activities of daily living have been commonly
used but do not address individuals who are at risk but have yet to develop overt disability
[6]. Recent reports and editorials have identified mobility performance measures as important
screening tools for those at risk for developing disability. This is largely based upon work by
Guralnik and colleagues that demonstrated that the Short Physical Performance Battery (SPPB)
is predictive of adverse outcomes including morbidity, mortality and disability among healthy
and disabled populations [7–9]. In reviewing these studies and the work of others, Morley
advocated using mobility performance testing in clinical settings to screen individuals who
may benefit most from therapeutic exercise and rehabilitation [10].

Being a voluntary behaviour, exercise is influenced by a variety of attitudes that modulate its
potential effect on disability [11–12]. Exercise is defined as bodily exertion for the sake of
restoring organs and functions to a healthy state [13]. For the purpose of this manuscript
exercise designated to enhance physical function or activities of daily living will be defined as
therapeutic exercise or just exercise. Patient’s willingness to participate in therapeutic exercise
programmes may be limited by their attitudes and beliefs. Previous studies have found that
attitudes toward exercise play an important role in determining exercise participation [14–
17]. Confidence in one’s own ability to exercise, or exercise self-efficacy, is strongly associated
with adoption of and adherence to exercise [18–19]. As described in Social Learning and Social
Cognitive Theories, proposed by Bandura, self-efficacy is fundamental to the processes of
behavior change [20,21]. Research has shown that low self-efficacy is a risk factor for further
functional decline in older persons who already have experienced reduced physical
performance [22]. Jette and colleagues found higher adherence rates to home-based exercise
programmes in older adults with positive attitudes toward exercise [23]. A number of other
studies have evaluated attitudes that influence older adults’ participation in exercise. The
Hebrew Home Study of Impairment and Exercise demonstrated a significant association
between attitudes toward exercise and physical performance level in community-dwelling
older adults [24]. However, the results were limited in that they involved subjects of relatively
high socioeconomic status and excluded participants with the lowest performance scores. Other
investigations have attempted to specifically focus upon low-income, multi-ethnic and rural
residing participants [25,26]. These populations are particularly important to focus on because
of their higher prevalence of inactivity and various barriers to physical activity compared to
other segments of the general population [27–29]. To our knowledge, no investigation has
sought to evaluate how attitudes toward therapeutic exercise are linked to physical performance
among a multi-ethnic population of elders with low socioeconomic status at very high risk for
disability. We hypothesize that associations will exist between attitudes toward exercise and
both observed and self-reported physical function. In an attempt to understand how best to
design future intervention studies and ultimately to create clinical programmes targeting
therapeutic exercise for these underserved populations of older adults, we conducted the
following cross-sectional study of residents of subsidized senior housing within the city of
Boston.
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Methods
This study was conducted at six inner-city Boston Housing Authority facilities for low-income
seniors and disabled adults. Subjects were recruited via informational sessions, fliers and
brochures within the housing facilities. Inclusion criteria were age 70 years or older, English
speaking, and having one or more chronic conditions. A total of 94 participants took part in
the survey, representing an estimated 20–40% of eligible persons in each building. The study
was approved by the Institutional Review Boards at Hebrew Rehabilitation Centre for the Aged
and the Harvard Medical School.

The in-home interview included questions related to 10 areas of interest: (i) sociodemographic
variables, (ii) medical diagnoses and chronic conditions, (iii) health behaviours, including
physical activity, (iv) functional status, (v) psychosocial status, (vi) disease self-management
characteristics, (vii) impact of illness, (viii) self-efficacy and helplessness, (ix) health beliefs,
(x) medical care and utilization. Trained research assistants administered the SPPB, a
composite measure of usual gait speed measured in a 4-m walk, standing balance, and timed
chair stands. The SPPB is a validated and reliable performance measure of mobility that is
predictive of subsequent morbidity, disability and mortality among healthy and disabled older
adults [7,30]. Categories of the SPPB scores were 7–12, 4–6, and 0–3, reflecting high-, middle-,
and low-performance, respectively. Two validated scales assessed attitudes and beliefs about
exercise. To evaluate readiness for exercise we used the Physician-based Assessment &
Counseling for Exercise (PACE) scale created by the Centers of Disease Control and
Prevention [31]. This scale rates individuals numerically from 1–11 based upon their readiness
for exercise and level of current physical activity. Scores of 6 or higher indicate current
engagement in at least moderate physical activity three or more days per week; scores of 2–5
indicate less active or sedentary but contemplating exercise; and scores of 1 indicate not
contemplating exercise, or pre-contemplator. Exercise self-efficacy was determined by
questions developed by Lorig and colleagues [32]. Three separate questions assessing
confidence for exercise participation are each scored on separate 10-point numerical rating
scales, with 1 indicating not at all confident and 10 indicating extremely confident. Scores for
the three items are summed and averaged leading to a maximum score of 10 for those with the
greatest self-efficacy. Self-reported disability was any difficulty in ADL, bathing, dressing,
transferring, toileting, and eating [6], and IADL, light housework, heavy housework, preparing
meals, and shopping [33]. There were three categories for each domain of disability, IADL
and ADL disability, based on a report of no difficulty in any one activity, difficulty in only one
activity, and difficulty in two or more activities in each domain.

We used descriptive statistics to show means and proportions of health and demographic
characteristics among the study group participants. We performed chi-square tests to compare
the distributions of categorical variables. We performed an analysis of variance to compare
average self-efficacy values across SPPB, ADL and IADL groups, and, as necessary, post-hoc
tests (Tukey) to determine which particular groups differed statistically, with an alpha level of
0.05. All statistical analyses were performed using SAS [34].

Results
Descriptive information about the study participants is presented in Table I. A total of 94
residents participated in the study, ranging in age from 70–96 years, with an average age of 79
years. More than two-thirds were women, and the diverse sample was 55% white, 33% African-
American and 12% other. The average annual income of the group was less than $10,000 and
half had not completed high school. Nearly half of the participants described their health as
fair or poor, more than one-third were obese (Body Mass Index [BMI] > 30), and very few

BEAN et al. Page 3

Disabil Rehabil. Author manuscript; available in PMC 2008 November 3.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



(6.4%) had severe cognitive impairment as manifested by low scores on the Mini Mental Status
Exam (MMSE ≤ 17) [35]. Nearly all participants lived alone (90%).

Readiness to exercise, as measured by the PACE questionnaire, differed significantly (p <
0.001) across performance levels. As shown in Table II, among those at the lowest performance
levels (SPPB 0–3), 44,8% were pre-contemplators, or not ready to exercise (NREx), 41.4%
were contemplators, inactive but ready for exercise (REx) and 13.8% were currently physically
active. Among those with moderate to severe mobility limitations (SPPB 4–6), 22.2% were
NREx, 44.4% were REx and 33.3% were physically active. In contrast, of those at the highest
performance levels (SPPB 7–12), only 16.2% were NREx, 18.9% were REx and 64.9% were
physically active.

Readiness to exercise differed significantly (p < 0.001) across ADL and IADL disability
groups, as well. In the group without any ADL difficulties, only 11.1% were NREx, 22.2%
were REx and 66.7% were physically active. However, among those with one ADL difficulty,
43.5% were NREx, 39.1% were REx and 17.4% were physically active. In the group with two
or more ADL difficulties, 40% were NREx, 48% were REx and 12% were physically active.

Similarly, the presence of IADL difficulties was associated with less exercise readiness and
less physical activity. Among those without IADL problems, 10.3% were pre-contemplators,
17.2% were contemplators and 72.4% were physically active. In the group with one IADL
difficulty, 21.2% were pre-contemplators, 39.4% were contemplators and 39.4% were active.
However, among those with 2 or more IADL problems, 48.4% were pre-contemplators, 41.9%
were contemplators and only 9.7% were physically active.

Exercise self-efficacy scores also differed significantly (p < 0.001) across performance, ADL
and IADL groups. As shown in Figure 1, the lowest (SPPB 0–3) and intermediate (SPPB 4–
6) groups had significantly lower scores in exercise self-efficacy (x̄ = 4.3 ± 2.5 and x̄ = 5.3
± 2.8, respectively) than the highest performance (SPPB 7–12) group (x̄ = 7.0 ± 2.8). Those
with one (x̄ = 4.4 ± 2.7), two or more (x̄ 4.2 ± 2.6) ADL difficulties had significantly lower
self-efficacy scores than those with no ADL difficulties (x̄ = 7.2 ± 2.5). Exercise self-efficacy
scores also differed significantly among those with none, one, and two or more IADL
difficulties (x̄ = 7.6 ± 2.3, x̄= 6.0 ± 2.5 and x̄ = 3.7 ± 2.6, respectively).

Despite these findings, interest in participating in an exercise class or a home-based exercise
programme was high among all groups (Table III). More than 70% of subjects reported such
interest, with no significant differences noted across performance, ADL and IADL groups.

Discussion
Among older adults living in low-income, urban public housing in the city of Boston, lower
values of self-efficacy and readiness for exercise were observed across decreasing levels of
physical performance and self-reported disability. Fewer than one third of those in the lowest
physical performance category were physically active compared to two thirds of those in the
highest performance category. Nevertheless, among older persons who had substantial
limitations in lower extremity mobility (SPPB <7) many were already exercising on a regular
basis and at least 40% expressed readiness to begin or increase physical activity. Similarly,
persons with ADL or IADL difficulty generally had less exercise self-efficacy and less
readiness for exercise. In regard to IADL difficulties, activity and attitudinal differences across
groups were of a similar magnitude. For example, the frequency of regular activity dropped
from 72% in the non-disabled adults to 10% of those with two or more IADL difficulties; and
essentially equivalent percentages (~ 42–48%) of disabled subjects expressed themselves as
‘ready’ and ‘not ready’ for exercise. Therefore, even among those in the poorest mobility
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performance and those with ADL or IADL difficulties, a substantial percentage (≥40%)
expressed readiness for exercise. It is possible that these percentages are biased in mat
disinterested ‘unready’ individuals may have chosen not to participate in our study.
Nevertheless, given the very low level of physical function of these groups, these findings are
encouraging, indicating that therapeutic exercise opportunities could benefit this vulnerable
population.

In addition to exercise readiness, our study also examined participants’ confidence in their
ability to perform certain types of exercises, such as gentle strengthening and flexibility
exercises and moderate aerobic activities, without making their physical symptoms worse. We
found a very strong relationship between exercise self-efficacy and measures of performance
and disability. With SPPB scores <7, at the presence of at least one ADL difficulty and or at
least two IADL difficulties, average self-efficacy ratings were generally 5 or lower. Others
have observed a strong relationship between socio-economic status and self-efficacy, [36] but
in our low-income population, we observed a broad range in our measure of self-efficacy. The
important role of physical function must be considered in efforts to promote exercise in
socioeconomically disadvantaged seniors.

These findings have important clinical implications. They clarify associations between
physical function and attitude toward therapeutic exercise among vulnerable older adults.
Previous studies aimed at elucidating factors that influence physical activity found that attitudes
toward exercise play an important role [15–18], Nevertheless, the determinants of physical
activity in women, the elderly, minorities and those with poor health status require further
clarification and have been identified as an important area of inquiry [37]. Our study’s findings
add to the existing literature regarding attitudes toward therapeutic exercise within vulnerable
elders at high risk for disability. Much recent attention has been given to the importance of
measuring physical functioning in the elderly within the primary care setting [10]. Because it
is easily administered and can help predict adverse outcomes, use of the SPPB as a clinical
“vital sign” has been advocated [9]. Our findings suggest that measuring mobility performance
and self-reported disability can give clinicians information not only about physical functioning
but also might reflect their patients’ readiness and self-efficacy toward exercise. By the design
of our study, We are acknowledging that in the future a likely site for health promotion will
be within outpatient primary care settings using these advocated screening tools (SPPB, ADL
IADL). Through the examination of attitudes and within this population, relative to clinically
advocated screening measures, our study offers unique insight into an at-risk population of
elders. It has been emphasized that in order to prevent or ameliorate disability, exercise
promotion programs must account for the vital attitudes that we investigated [11,37]. These
findings, therefore, may be valuable to the future design of health promotion programmes for
vulnerable groups of older adults.

This study does have several limitations. This was a cross-sectional analysis and causal
relationships cannot be determined among the study’s outcomes. Additionally, our sample size
was relatively small, and the recruitment response rate was estimated at 20–40% of eligible
residents who participated. The individuals recruited likely represented the most motivated
older adults living in this setting. However, the vulnerability of the study sample is a strength
of the study, and despite its small sample size, this study begins to consider associations
between attitudes toward exercise and observed physical function in older adults living in low-
income housing. Future investigations should include longitudinal methods among larger
samples of similar populations.

Our findings reinforce that successful therapeutic exercise programs for vulnerable older adults
need to address the heterogeneity of patients’ readiness for exercise and self-confidence in
ability to exercise. Interestingly, despite their generally low functional status, subjects in this
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study demonstrated high levels of interest in home-based and class-based therapeutic exercise
programs. The study participants were seniors who were living independently in community-
based housing but were clearly at risk for institutionalization. Therefore, although such patients
lack confidence for exercising, our findings suggest they may have interest in supervised
exercise programs if their self-confidence and other attitudes toward exercise are appropriately
addressed.

Despite our study’s potential limitations, we found that among urban, multiethnic, older adults
of low socioeconomic status, individuals with mobility limitations and with disability in ADL
and IADL often lack self-confidence to perform exercise. Additionally, they may not be
sufficiently ready to consider the incorporation of therapeutic exercise into a healthier lifestyle.
Therefore, programmes aimed at improving function among at-risk elders through therapeutic
exercise must include interventions to promote self-confidence and enhance readiness to
exercise. Specific groups who, if offered therapeutic exercise, may require more attention
toward these attitudes are those with SPPB scores less than 7 and those with ADL or IADL
difficulty. Given that therapeutic exercise remains a vital means of health promotion for older
adults, the importance of addressing issues that may limit exercise participation cannot be
overemphasized.
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Figure 1.
Mean self-efficacy for therapeutic exercise (and standard deviation) across levels of physical
performance and self-reported disability among older adults living in public housing (n= 94).
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Table I
Characteristics of older adults living in public housing (n = 94).

Characteristic n Percent

Age:
 70–79 50 58.1
 80–89 27 31.4
 >89 9 10.5
Missing 8 8.5
Female 66 70.2
Male 28 29.8
High school education or greater 51 54.8
Lives alone 85 90.4
African-American 31 33.0
White 52 55.3
Other 11 11.7
Fair or poor health 44 46.8
Obese (BMI > 30) 34 36.2
MMSE < 24 44 46.8
Mobility Limitations (SPPB < 7) 57 60.6
ADL disability 49 52.1

BMI, Body Mass Index; MMSE, Mini Mental Status Exam; SPPB, Short Physical Performance Battery; ADL, Activities of Daily Living.
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Table II
Physician-based Assessment & counseling for Exercise (PACE) across varying
levels of physical performance and self-reported disability among older adults
living in public housing (n= 94).

PACE score (%)

1 inactive, not ready(n=
25)

2–5 inactive, ready (n= 31) 6 + active(n= 37) n

SPPB
 0–3 44.8 41.4 13.8 29
 4–6 22.2 44.4 33.3 27
 7–12 16.2 18.9 64.9 37
ADL
 0 11.1 22,2 66.7 45
 1 43.5 39.1 17.4 23
 2 40 48 12 25
IADL
 0 10.3 17.2 72.4 29
 1 21.2 39.4 39.4 33
 2 48.4 41.9 9.7 31

SPPB, Short Physical Performance Battery; ADL, Activities of Daily Living; IADL, Instrumental Activities of Daily Living.
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Table III
Interest in home-based and class-based therapeutic exercise programs across
varying levels of physical performance and self-reported disability among older
adults living in public housing (n= 94).

Interested in home-based exercise program (per
cent)

Interested in class-based exercise program (per
cent)

SPPB
 0–3 80.0 70.0
 4–6 96.3 88.9
 7–12 89.2 86.5
ADL
 0 88.9 86.7
 1 91.3 82.6
 2 84.6 73.1
IADL
 0 96.6 89.7
 1 87.9 87.9
 2 81.3 68.8

SPPB, Short Physical Performance Battery; ADL, Activities of Daily living IADL, Instrumental Activities of Daily Living.
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