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Outdoor recreational exercise programs and functional capacity: a study of

sedentary seniors

Abstract

This study evaluated the effects of a 12-week outdoor recreational exercise program on
functional capacity of 45 sedentary seniors, ranging in age from 60 to 75 years. The
variables, measured using a Likert scale, were twenty of the most habitual daily
movement activities among elderly. Subjects were allocated to one exercise group (n=
30) and one control group (n=15). Exercises were performed for one hour twice a week
for the experimental group, whereas the control group did not participate in any kind of
exercises. Subjects were pre and post-tested for the selected variables. Significant
differences (p<. 05) were found between exercise and non- exercise groups. The main
effects of the training program were significant for most of the variables examined,
indicating that subjects who participated in the exercise program had a significant higher
level of physical abilities than the control group. Findings are discussed in terms of
design and measurement improvements and the need to focus research efforts on
multiple components of wellbeing in relation to fitness level in the elderly.
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Introduction

Average life expectancy has improved in the last century. By 2025 global
projections reveal that more than 822 million will be 65 years of age and over (Martin &
Preston, 1994). Overall, there is more than a doubling in the total number of elderly
persons over the 35-year period, with the greatest increase occurring in developed
countries (McPherson, 1999). Available data on demographic developments reveal that
in Greece the aging population has been increased from 13% in 1981 (S.Y.B., 1983) to
16% in 1997.

Age has been found to have an impact on declining motor functions including
endurance, reaction time, balance, flexibility, gait velocity, and muscle strength (Agre, et
al., 1988; Raad, et al., 1988; Rikli & Endwards, 1991; Judge, Underwood & Gennosa
1993). As a result all these aliment, walking, climbing stairs, getting up from bed or chair,
entering a bus or train becomes more difficult and fatiguing, and eventually impossible.
In addition, the ability to lift and carry weights becomes reduced. The aging persons will
lose their independence and autonomy. As a consequence a large and increasing
number of elderly persons will be living below, at, or just above ‘thresholds’ of physical
ability needing only a minor intercurrent illness to render them completely independent
(Astrand, 1992).

For years, these performance declines were thought to be a normal and
necessary consequence of aging. Several recent studies, however, indicate that these
declines relate more to low lifelong physical activity level than to age (Rikli & Busch,
1986; Hurley et al.,, 1998). According to Avlund, Schroll, Davinsen, Lovborg and
Rantanen (1994), physical inactivity is one of the major causes of limited mobility and
functional ability of the elderly. In Greece, more than 80% of the elderly are not regularly
involved in physical activity programs (Matsouka et al., 2001). Similarly, in other
developed countries, 30% to 80% are physically inactive (ACSM, 1998). Furthermore
physical activity has proven to be favorable for musculoskeletal health in the elderly
(Vuori, 1995). Muscle mass, strength, power, and endurance are all important
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components of functional ability and are the major causes of limited mobility and activity
(Avlund, et al., 1994), especially for women (Horton, 1992).

It is worthwhile to emphasize that the improvement in muscle strength in old or
very old people have been shown to be accompanied by better coordination, better
balance, shorter reaction time, increased gait speed, and increased flexibility, all of
which are important elements or indicators of mobility (Fiatarone et al., 1990). Elderly
women who participated in a 25-week exercise program gained significantly increased
range of motion in ankle plantar flexion, shoulder flexion, shoulder abduction, and left
neck rotation (Raad, et al., 1988). Healthy elderly women were found to have higher
performance levels, in comparison to frail elderly women on grip strength, movement
time, kinematics movement characteristics, and basic functional movement abilities.
Bassey et al. (1992), found significant correlation between leg power and functional,
gross motor performance activities such as rising from a chair and walking up stairs, in
frail elderly subjects. Also, thirty-two healthy elderly people were found to have higher
performance levels, in comparison to frail, elderly women on grip strength, movement
time, kinematics movement characteristics, and basic functional movement abilities after
their participation in an 7-week exercise program twice,three times weekly (Parkatti,
Rantanen & Hartikka (1994). As such, stronger individuals reacted and moved faster,
spent less absolute time in acceleration and deceleration, produced fewer adjustments
in movements, and generated higher peak velocity and impulse (Meyer, Goggin &
Jackson, 1995).

Based on the aforementioned studies it could be recognized the value of exercise
is an important element in improving functional autonomy and quality of life. However,
whereas the physiological benefits of training in the elderly are unequivocal, there is little
mention of the relationship of differentiated frequency physical activity programs to
improved function or the ability to better perform tasks of daily living. In a review of 28
group-based short term interventions, reported by Akke et al., (2002), the duration of the
programs varied among 1 and 10 months. In most studies, the frequency of exercise
varied from 2 to 5 days per week (M=3.54) and 54 min, sessions (McAuley & Rudolf,
1995). However, the benefit of lower frequency training regiments has not been
adequately addressed (Valliant & Asu, 1985) in older populations. Moreover, in an
intervention study Matsouka et al., (2003), it was found that women who participated in a
three month indoor exercise program, three or even two — times per week, reported

significant subjective improvements for the most part of the 20 daily’s living activities
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(ADLs). Based on previous findings, the same researchers hypothesized that older
people who participate twice weekly in an outdoor recreational exercise program would
improve participation in activities involvement as a part of daily living, in a relatively short

time.

Methodology

Sample

Participants in this study were 45 healthy seniors aged between 60 and 75 years
(M=64.8, SD= 4.7) with an average body weight of 80.59 kg (SD = 5.60), and their height
at 1.57 m (SD = .07). Participants were permanent residents in a town located in
Northern Greece, and members of the Public Care Institutes for the Elderly (PCIE), who
had not been involved in any physical activity for at least 6 months before the exercise
program began. The participants were assigned into one experimental group (n=30), and
one control group (n=15). For the most part, the participants had graduated at the first-
degree education level (41.3%), while the majority of them were retired (61.5%). Their
previous profession were as civil servants,(35.3%), and free professionals (32.3%). With
regard to their familial situation the results showed that the majority of them (70.4%)
were married and were living with their spouse (70.4%). The majority of the participants
(70.5%) had a moderate daily mobility level according to the AAHPERD exercise
consent form for adults (Osness, Adrian, Mclark, Hoeger, Raad, & Wisnell, 1990).
Participants had similar general health status. Specifically, the participants of this study
did not suffer from seriously cardiovascular problems (coronary illness, infarction)
respiratory or neurological diseases as well as other serious orthopaedics problems. The
more important problems of health that the participants faced were mainly orthopaedic in
nature (34.4%), as well as problems of high pressure (31.5%), which did not however

constitute as an obstacle in their attendance in the research.

Questionnaire

The evaluation of the daily functional capacity level of senior females was based
on a reconstructed form of Lawton and Brody's (1991) Instrumental Activities of Daily
Living Scale (IADL). The new data composed out of the 20 most important items (see
Table, 2). This measure included such activities as getting up and down from a chair,

carrying items that weighed more than 5 Ibs, and reaching overhead. During the first and
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last week of the study, special researchers rated each of the 20 ADL'’s separately on a 7-
point Likert scale, ranging from 1 (cannot do) to 7 (can do easily) for each program

participant.

Process

The duration of the whole program applied was 12 weeks and consisted of: 1 week of
pretesting, 10 weeks of the intervention training program, and 1 week post-testing.
Preprogram Procedures:

Prior to the enrollment in the training program, all subjects of the experimental group
were required to provide a signed letter of clearance from their personal physician
regarding their participation in the program. At the onset of the program, individuals were
informed that they would be participating in an exercise program and were inducted on a
brief demonstration of the program’s content.

During the first week, both the experimental and control group completed the Revised
Physical Activity Readiness Questionnaire (PAR-Q; Thomas, Reading, & Shephard,
1992) and a short demographic questionnaire assessing age, height, and weight. Finally
and before the training program began, each participant completed the ADL scale.
Intervention Program:

The experimental group participated in the 10-week intervention program twice a week
with each exercise session lasting approximately 45 min in length. The control group did
not follow any physical activity program. The training program was based on the Long
Term Physical Activity Workshop (Ecclestone, 1997), and consisted of outdoor leisure
activities and callisthenic exercises for the improvement of flexibility, general strength,
and coordination as well as for the reinforcement of self-esteem and self-confidence.
Specifically, the intervention phase took place in the natural environment, with the basic
training components of fitness, using wooden sticks, parts of the trees, and sands bags
as well as exercises using the weight of their body. The exercise intensity according to
the American Heart Association varied 50 to 75% of their maximum heart rate, as
determined by the pilot study. Subjects were taught to monitor their pulse rate according
to perceived exertion (Ecclestone, 1997).

Post program Procedures:

At the conclusion of the 10-week training program, during the last week (12"), each

participant of the study completed once again the ADL scale.
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Results
The normality of the distribution and the equality of variances for the twenty ADLs
variables were checked through the Kolmogorov-Smirnov test for each group. The
results for all variables revealed a normal distribution and equality of variances in all
groups, with values in some cases approaching 1 (p~1.000). The Bartlett-Box and
Cochran’s C test used to check the differences among groups in the selected variables
at the pre test revealed that there was no difference beyond the .05 level of significance

for any of the groups.

The mean scores for pre and posttest were then examined through the t-test for
paired group’s analysis to determine if the experimental group versus the control group
had significantly improved in each of the twenty daily living activities. The results
indicated in Table 1 reveal significant differences between pre- and post-measures for
the experimental group. In contrast, there were no significant differences for ADLs,

between pre and post measures for the control group (no exercise at all).

Table 1. PairT-Test on the Activities Daily Living

Variable Group A Group D
t-value Sig t-value Sig
Reach overhead 2.24 .026 1.00 .171
Get in and out of a car 2.71 .012 1.00 .171
Walk on different surfaces 2.45 .018 1.00 .171
Stand or be on feet for long periods of 4.58 .000 * *
time
Walk for about 2 to 3 blocks (1/4 mile) 3.21 .005 * *
Get items down from shelves 1.31 113 1.00 .171
Get up and down from a chair 1.81 045 150 .084
Pick up and hold children 3.00 .007 * *
Stoop, crouch or kneel 3.00 .007 1.00 .345
Reach out as if to shake someone’'s hand  3.00 .007 * *
Open jars, containers, etc. 1.63 .047 1.00 .171
Participate in physical recreation 2.24 .026 * *
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Get up and down from a bed 1.41 .064 150 .084
Reach to floor to pick up items 3.86 .002 150 .084
Dress without help 1.96 040 1.77 550
Pull open drawer 1.15 144 * *
Get in and out of a tub 1.50 .084 .00 .500
Bathe without help 2.71 012 1.00 .171
Carry items that weighs more than 5 Ib 1.81 .042 * *
Get up and down from a couch or recliner  1.96 .040 * *
p<0.05

# The difference between pre and post-testing measures concerning the control group is O.

As can be seen also, from mean scores in Table 2, after the 10-week training
program, there was a marked increase in reported ADLs for the two experimental groups
that exercised three times and/or twice weekly, while the others two groups evidenced a
stability in ADLs during the same period of time.

Table 2. Means and Standard Deviations for Activities Daily Living Scores.

EXPERIMENTAL CONTROL GROUP
GROUP
Pre- Post- Pre- Post- program
program program program
Variable M SD M SD M SD M SD
Reach overhead 490 120 540 134 490 110 4.90 1.10
Get in and out of a car 500 133 560 126 460 134 4.70 1.33
Walk on different surfaces 470 094 510 119 410 031 422 0.44
Stand or be on feet for long periods of time  4.20 1.13 4.90 0.99 3.70 0.30 3.70 0.94
Walk for about 2 to 3 blocks (1/4 mile) 490 152 570 1.15 530 133 5.30 1.33
Get items down from shelves 470 1.88 5.10 1.37 450 097 4.70 1.25
Get up and down from a chair 540 195 580 154 480 139 5.00 1.24
Pick up and hold children 410 110 4.60 0.96 4.10 119 4.10 1.19
Stoop, crouch or kneel 430 205 480 168 4.60 1.42 470 1.33
Reach out as if to shake someone’shand 5.10 152 560 134 6.30 125 6.30 1.25
Open jars, containers, etc. 460 126 510 144 520 161 5.30 1.49
Participate in physical recreation 580 1.31 6.30 1.05 4.70 125 4.70 1.25
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Get up and down from a bed 550 1.58 580 1.32 510 0.32 5.30 0.48
Reach to floor to pick up items 500 156 590 1.10 440 096 4.90 1.19
Dress without help 520 1.75 550 158 520 139 5.90 1.44
Pull open drawer 540 142 570 133 580 139 5.80 1.39
Get in and out of a tub 550 143 570 1.15 520 147 5.20 1.22
Bathe without help 560 150 6.20 091 560 134 5.70 141
Carry items that weighs more than 5 Ib 530 156 570 1.33 510 152 5.10 1.52

Get up and down from a couch or recliner 540 150 540 150 500 141 5.00 141

Discussion and Conclusions

The above-presented results reveal that the outdoor training program applied to
the sedentary elderly produced significant improvements for the most part of the 20
ADLs variables. The statistical difference between the initial and final measurements for
the experimental group show us that even a 12 week program is capable of producing
significant changes to basic activities of daily living such as the ones selected for the
present study. Furthermore, the lack of improvement for the subjects of the control group
gives additional support to the idea that the program applied was responsible for the
improvement of the exercising group.

According to Frandin et al. (1992), no significant changes to physiological
parameters were found for elderly people participating in an intervening exercise
program in its duration. Frandin et al. (1992) found that participants themselves
considered their level of health and fitness satisfactory, due to their general involvement
with physical activities. Thus, although the effects of exercise on the physiological
parameters are not always apparent, significant correlation can be ascertained between
the level of physical activity of elderly people and health in general. Furthermore, a low
level of constant physical activity for the elderly, according to the research results of
Avlund et al. (1994), improves their ability to successfully deal with their everyday
activities.

As for the degree of performance improvement for the group that exercised twice
a week in an outdoor setting, the findings of the present research are in complete
agreement with the research of Parkatti et al. (1994), which proved significant
correlations between strength level and everyday activity for people aged 60-68. After a
period of intervening exercise programs that lasted 7 weeks, with a frequency of 3 times

a week, there was considerable improvement in the maximum isometric strength. Similar

9
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improvement was noted in the same research, on groups of people who exercised twice
a week. The increased strength levels eased the subjects’ everyday life considerably - in
respect to walking speed and ability to climb a flight of stairs more easily and safely.
Similar results were recorded by Nichols et al. (1993) who found that elderly people with
high strength levels climbed stairs faster. Furthermore, the considerable improvement of
the maximum strength of the trunk and upper limbs as noted by Mihalko et al. (1996),
positively affects the subjects’ ability to cope with everyday life as well as reducing
feeling of fatigue. Additionally, in a total of 405 people with an average age of 75, a
significant correlation was noted between the strength of the quadricipital muscles, the
thigh biceps and the biceps and triceps of the upper limbs, and the level of their ability to
manage daily activities (Avlund et al., 1994). The elderly people with high levels of
maximum strength in the above muscle groups dealt more efficiently with their everyday
needs, such as getting dressed and undressed, opening and closing doors and using the
lavatory.

In conclusion, a 12 week outdoor recreational exercise program is one of the
major factors in the improvement of the most important activities of daily living among
the elderly women. Moreover a well-designed exercise regimen with various activities
enjoyable to older people provides an avenue to examine the spectrum of physical
activity participation and the interaction between these components, thus allowing for a
more complete understanding of the relationship between aging, physical activity and
ADLs. It is recommended that future studies consider including components of physical
fitness and wellbeing in outdoor exercising environment thus enhancing the probability of

aged individuals to achieve overall health and physical fitness gains.
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