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ARTICLE INFO ABSTRACT

Article History: Introduction: Immobilization in the elderly can reduce the size and strength of muscle mass and
Received: 2 Jan. 2017 ultimately lead to sarcopenia, the severity and progression of which can be prevented by exercise.
Accepted: 3 Feb. 2018 However, due to physical and mental conditions, the elderly may be unable to take full advantage
ePublished: 1 Sep. 2018 of regular exercise. Therefore, fun exercise through motivation and effective participation of older

adults is likely to have positive effects on decreasing the volume and power of muscle mass. The
aim of this study was to determine the effect of fun physical activities on the progression of
sarcopenia among elderly residents in nursing homes.

Methods: This study was a two-group randomized controlled trial conducted in 2014. Sixty three
older adults were recruited by the random sampling. The elderly in the fun physical exercise group
did the exercise for 8 weeks, three times a week for 20 minutes at a time, and in the control group,
the adults did the routine exercises. The Berg Balance Scale, a dynamometer, and the Six-Minute
Walk Test were used to measure sarcopenia criteria (balance, muscle strength, distance
traveled).The statistical analysis was done by SPSS version 13.

Results: The results showed that the mean score of the sarcopenia criterion (balance, distance
walked, muscles strength) was significantly increased in the fun physical exercise group than in the
control group.

Conclusion: The fun physical activity reduces sarcopenia progression through improving balance,
increasing distances walked, and strengthening muscles.
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Introduction balance, movement disorders, the incidence of
inflammatory  disease, cognitive disorders, and
dementia.81213 Studies have suggested various treatments
to prevent the progression of sarcopenia, which include
medication, hormone replacement therapy,
dehydroepiandrosterone (DHEA), diet, and physical
activity.1415 In spite of the various treatments for
sarcopenia, physical activity and exercise is considered as
the most comfortable and easiest of all.16

Despite the benefits of physical activity in the elderly,
85% of older women and 70% of older men do not
participate in regular physical activity in America.l718
Similarly, in Iran, more than 80% of older adults are
inactive in terms of physical activity.!8 Regular exercise is
usually difficult for the elderly, is not enjoyable, and is
considered as a mandatory activity. Due to fatigue,
chronic pain, and concern over their deteriorating health
conditions, the elderly are not willing to do physical
activities.’ The unwillingness of the elderly to do
exercise increases inactivity and promotes excessive
dependency on caregivers.20 The physical and mental
conditions of the elderly and their lack of interest in
physical exercise, especially regular exercise in nursing
homes, should be taken into account. Variety of
entertainment, emphasizing the positive aspects of
exercise, and creating innovative exercise programs are
important in encouraging older adults to begin, then
continue, to exercise.?!

Medical advances throughout the second half of the 20t
century have led to the relative increase in human life
expectancy, consequently increasing the elderly
population and the number of elderly people who need
care and rehabilitation. The elderly population is
expected to increase. Accordingly, as the Iranian
population gets older, the elderly population is expected
to reach 25 million (about a quarter of the entire
population) in 2050.1 Aging is associated with complex
mental and physical changes, particularly changes in the
musculoskeletal system including loss of bone density,
muscle mass, and strength, changes that often cause
serious and life-threatening injury and disability.234 In
many cases, for older people, these changes lead to
problems in the individual's performance skills,
disability, and loss of independence.5”

In late 1980, sarcopenia was defined as an age-related,
reduced skeletal muscle mass.8 Sarcopenia prevalence
among the elderly may vary from 3% and 52%.910 The
European Working Group on Sarcopenia in Older People
(EWGSOP) states that sarcopenia is a known syndrome
characterized by progressive loss of skeletal muscle mass,
size, and strength.® The result of such a disorder is
progressive disability in 75% of older women and 50% of
older men.”11 There is a relationship between sarcopenia
and disorders such as falls and fractures, impaired
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Since physical activities can be useful in preventing
the onset of immobility and other resulting disorders
such as sarcopenia, the elderly’s caregivers and nurses
can play an important role in the prevention of these
disorders.

In view of the increasing physical and emotional
problems in the elderly due to the problems of
immobility, the presence of nurses in the pursuit of
amusing sports activities leads to a sense of belonging
among the elderly and a willingness to engage in such
activities. The objective of this study was to determine
the effect of fun physical activities on the progression of
sarcopenia in the elderly population living in Mashhad
nursing homes in Iran.

Materials and methods

This study was a randomized controlled clinical trial
with an intervention (fun physical activity) and control
group (regular physical activity). The intervention was
performed for 20 minutes per session, 3 times a week for
8 weeks in the hall of the nursing homes from October to
January 2014.

This study received ethics approval from the ethics
committee at Mashhad University of Medical Sciences
(code: 920788). In all stages of the research, all ethical
codes related to the participants were upheld, including
both written and verbal consent for participation in the
research, the participants” right to decline participation,
and the right to withdraw from the study at any time.
All participants provided written and verbal consents.
Written informed consent for the older participants who
were not competent was obtained from their families or
legal guardians.

This study was carried out with the participation of the
elderly living in nursing homes in the city of Mashhad in
Iran in 2014.

Nursing home residents were eligible to participate if
their age was above 60; had no acute or chronic
debilitating diseases; had no lack of balance disorders
based on scores from the balance test (score less than 40);
had the ability to communicate with the researcher;
medical certificate of good health for exercising; had no
contraindications for exercise (e.g. history of knee or hip
arthroplasty, fracture history, heart pacemaker, a severe
deformity especially in the lower extremities, joint
problems such as arthritis and very severe osteoarthritis);
and had no cognitive impairment based on Mini Mental
Status Examination (MMSE).22 The exclusion criteria
included: refusal to continue participating in the study;
absences at more than two exercise sessions; death
during the study; permanently departing from the
nursing home; and being bedridden in the hospital.

In this study, an appropriate sample size was
determined by the pilot study in a sample of 20 older
adults (10 older adults in each group). Comparing the
means of two populations was used to determine
appropriate sample size (formula number one). Thus,
with the statistical power of an 80% and 95% confidence
interval, 70 eligible participants were randomly recruited
into the two groups (35 participant in each group). Four

older adults were excluded from the control group for
being absent in more than two exercise sessions, two
people for disinterest in participating and one older
adults because of hospitalization.

Intervention: The Intervention group engaged in fun
physical activity and the control group in regular
physical activity for 20 minutes per session, 3 times a
week for 8 weeks in the hall of the nursing homes.22 23

To avoid contact between the two group’s homes, the
intervention group and the control group were formed in
separate nursing homes, due to physical space limitations
in nursing (under the supervision of a center)

A certified clinical exercise specialist and a general
practitioner were present during the exercise sessions.
Exercise activities for both groups were performed an
hour after breakfast. The diet was the same in both
groups. For the regular physical activity group, the
exercises consisted of the routine activities of the nursing
home such as daily walking for half an hour around the
area of the nursing home, and stretching. The protocol for
the fun physical activity group included strength,
balance, endurance, and walking activities in the form of
rotational movements of the hands with plastic balls (also
known as Beach Balls), Catch-a-Color Rockets, Wands,
Audubon Bird, and stretch bands.

Outcomes: In this study, sarcopenia was measured
through the assessment of balance, the distance walked
in six minutes, and muscle strength by one educated
research assistant who was blind to treatment allocation.
The tools used for data collection were the Berg Balance
Scale (BBS), the Six-Minute Walk Test (SMWT), and an
assessment of muscle strength was made with a
dynamometer. Demographic variables included age, sex,
education levels, marital status, disease background,
medication, and limb injury. Confounding variables
included body mass index and smoking,.

The Berg Balance Test (BBT) evaluates the functional
balance of the older adult based on 14 simple balance-
related tasks.24 Each of the tasks consists of an ordinal
scale ranging from 0 to 4, where 0 indicates the lowest
level of function and 4 indicates the highest level of
function. The total score of the BBT is 56, which indicates
the highest possible level of balance. Each item is given a
score of 0 to 4 based on a five-point ordinal scale, where 0
indicates the lowest level of function and 5 indicates the
highest level of function. Scores of 0-20 represent “little
balance” and high risk of falling, scores of 21-40 represent
“balance” and a medium risk of falling, and scores of 41-
56 represent “high balance” and a low risk of falling.

The distance walked by participants was measured by
the SMWT. This test was performed twice for each older
adult on the same day. Between the tests, the participants
rested for 30 minutes, then the results of both tests were
recorded, and the best results were used to determine
functionality. The participants rested for at least 15
minutes before beginning the test and avoided eating for
at least two hours before the test. Any inhaled
bronchodilator taken within one hour before testing was
taken into consideration. A dynamometer, model
T.K.K.540, was used to measure muscle strength.
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In the present study, content validity was used to verify
the validity of the BBT and the SMWT. Cronbach's alpha
coefficient was used to measure internal consistency. The
alpha coefficient for the BBT and the SMWT were 0.75
and 092, respectively. Kervio et al, determined
Cronbach’s alpha as 0.95 for internal consistency of the
Six-Minute Distance Walk.25 Stefeen et al., used internal
consistency with Cronbach's alpha as 0.97 for the entire
balance test.26

The data was analyzed by using SPSS ver.13. In order
to establish the variables were normally distributed, the
Kolmogorov-Smirnov test was used. In order to interpret
the results, independent and paired t-tests were run to
express the results of balance and muscle strength, the
Mann-Whitney U test and the Wilcoxon test were used
for distance walked within and between groups, and the
Chi-square test was applied to compare the
characteristics of the subjects. P-values for all tests are
reported and the level of significance selected for this
study was P- values of less than 0.05.

Results

All participants were followed up for 2 months since
randomization until excluded from the study. Seven
participants in the control group were excluded from the
study due to a disinterest in participating,
hospitalization, and an absence of more than two exercise
sessions; therefore, the control group decreased to 28
participants.

The results showed that the mean and standard
deviation of the participants’ age was 72.5 (7.0) years.
Most of the participants were women (70 %). In both
groups, the majority of the participants had arthritis and
a history of using sedative drugs (Table 1). The control
and intervention groups were not significantly different
in terms of age, sex and other variables (Table 1). The
result of independent t-test showed that the mean of
balance score in the two groups after the intervention, the
mean of balance score was significantly higher in the
intervention group 38.3 ( 12.0) than in the control group
294 (6.1) (P=0.001).

The Mann-Whitney test showed that there was a
significant difference regarding the mean distance
walked in six minutes in the two groups after the
intervention (P=0.002) (Table 2).

Independent t-test results showed that the mean
muscle strength score in the control group before the
intervention was significantly higher than that in the
intervention group, but no significant difference was
observed after the intervention (P= 0.240).

Analysis of covariance was used to adjust preexisting
differences between the groups regarding muscle
strength score. By eliminating the effects of muscle
strength before the intervention, muscle strength score
was significantly higher in the intervention group 17.99
(0.18) in comparison with the control group 16.89 (0.20)
(P=0.001) (Table 2).

Discussion

The aim of the current study was to compare the effects

Table 1. Baseline demographic and clinical data

Variable Intervention Control P*
n=35 n=28
N (%) N (%)
Gender >0.05
Male 12 (3.34) 10 (7.35)
Female 23 (7.65) 18 (3.64)
Smoking >0.05
Yes 10 (1.13) 53 (9.86)
No 20 (7.15) 43 (7. 85)
Chronic disease
Arthritis 20(7.15) 13 (4.64)
Diabetes 7 (7.20) 10 (7.35)
High blood pressure 6(1.17) 4(3.14)
Hyperlipidemia 1(1.29) 1(3.6)
Heart disease 0 1(9.29)
History of drug use >0.05
Antidepressants 14 (0.40) 11 (3.39)
Sedative 21 (0.60) 17 (7.60)

*P- values were calculated using fisher’s exact test

Table 2. Mean and standard deviation of elderly
balance score, distance walked score, and muscle
strength in the intervention and control groups

Score Control Intervention Statistical
group group indicator
Mean ( SD) Mean ( SD)
N=28 N=35
Balance 29.4 (6.1) 38.3 (12.0) tp_zsos‘om
Distance walked 24.1 (6.7) 27.9 (11.1) Zpi 2'202
ARG 18.3 (4.7) 16.8 (5.3) 5’:101.240
16.89 17.99 (0.18) P=0.001
+
Muscle strength (0.20) ANCOVA

*P-Values were calculated using the independent t-test,”"P-Values were
calculated using the Mann-Whitney U-test, "Muscle strength adjusted
score

of fun and regular physical activity on Sarcopenia among
the elderly living in nursing homes in Mashhad. The
results of this study showed that fun physical activity led
to the reduction of sarcopenia progression. In this study,
sarcopenia was examined using three factors of balance,
the distance walked in six minutes, and muscle strength;
accordingly, the discussion will be based on these
variables.

A. Balance

The results of this study showed the mean of balance
score in intervention group was significantly more than
that in control group. The results found in this study
regarding improvements in balance and mobility of the
elderly is consistent with another study conducted by
Nitz et al, who examined the impact of a balance
strategy training program (BSTP) in improving
functional mobility and reducing falls among elderly
residents in nursing homes. They showed a significant
improvement in all functional balance and mobility of
elderly people after intervention.?” One possible reason
for the impact of the intervention in the present study
may pertain to the type of exercise. In the present study,
activities were carried out as a kind of fun activity. These
kinds of activities are likely go together with relish and
strengthen the positive thinking in the elderly as well as
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physical activities. The results of this study are in line
with the study done by Pata et al. Their results showed
that eight weeks of Pilates-based exercise improved
balance, postural stability and mobility in older adults.?

The intervention of the present study was much like
Pilates-based exercise in terms of the effects on muscle
strength and mobility in the elderly. Exercise activities in
Nitz et al.,? and the present study were done well by the
elderly because of the comfort and happiness that the
exercise programs promoted, and the similarity in the
results of both studies may have resulted from this point.
The results of the Avelar study also demonstrated that
the Balance Exercises Circuit program, twice a week for
12 weeks, improved leg strength and power, static and
dynamic balance, and mobility.2

The result of this study is comparable to the results of
Aslankhani et al.30 who studied the comparison of
mental practice, physical practice, or a combination of
both on static and dynamic balance of healthy older
adults. Their study results showed that the mean of static
and dynamic balance score increased after physical
exercises. In Aslankhani et al.,30 and the present study,
the balance scores improved, while in Aslankhani study,
the rate of balance (81%) was higher than that in the
present study (48.9%). The higher balance score in the
study by Aslankhani et al,?® may have been
related to the type of intervention that was conducted,
which included physical and mental practice, while for
the intervention of the present study, only physical
exercises were conducted.
B: The distance walked
The mean distance walked score in this study showed a
significant increase after fun physical activities. The
present study results are in line with Kawanabe et al.,3!
who investigated the effect of whole-body vibration
exercise, muscle strengthening, balance, and walking
exercises on the walking ability in the elderly. They
reported that after the 2-month exercise program,
walking speed and step length were significantly
improved in the elderly. The results of Kawanabe’s study
and the present one showed improvements in the
walking ability of the elderly, while the length of the
intervention were the same. Sadeghi et al.,32 examined
the effects of eight weeks of muscular endurance
trainings on gait kinematics parameters (step length,
rhythm, and gait speed) in elderly women. Their results
showed a significant increase in the size of the step
length, walking speed, and lower extremity strength with
muscular endurance training.32 Sadeghi’s study results
are inconsistent with the current study results. Possible
reasons for this difference are the types of exercise
intervention. The exercises in the study by. Sadeghi were
resistance training and strength training to improve
muscle strength, while our study used less strength
training and more exercises to improve balance. Also, in
the present study, the exercises consisted of fun activity
in order to create a fun environment and promote
mobility in the elderly.
C. Muscle strength
In present study the mean of muscle strength score
increased after fun physical exercise compared control

group. Consistent with this study, Eyigor et al., reported
the effects of a group-based exercise program on the
physical performance, muscle strength, and quality of life
in older women.3 Exercise programs in both studies
improved the elderly’s muscle strength. Eyigor and
present studies were done with powerful walking
exercises. Improvements in the elderly’s muscle strength
may be related to the type of interventions. Because of
problems during the aging process, the elderly are not
interested in participating in physical activity. In this
study, activities were designed to create interest and
enthusiasm in older people for exercise, and the activities
were considered as a kind of entertainment since we
created a happy environment. Similarly, in the study by
Eyigor, designing group exercises could be a factor in
attracting older adults to exercise.

Behpor et al., reported that a 12-week group exercise
program improved the endurance and muscle strength of
fall-prone elderly women.3* The same results in Behpor
and the present study may be related to doing group
physical activities and creating a motivational and
invigorating environment. Mathieu L. Maltais also found
that resistance training is an effective way to increase
muscle mass and strength. Lack of designated spaces for
exercise in nursing homes, lack of interest and motivation
to participate in activities and exercise at the beginning of
the intervention, and overdependence on the researchers
by some of the elderly people were some limitations of
this study.

Conclusion

The result of this study showed that fun physical activity
reduces sarcopenia progression through improving
balance, increasing distance walked, and strengthening
muscles.

Nurses play the most important role in maintaining
and providing quality care in nursing homes. Due to the
increasing physical and emotional problems in the
elderly resulting from the problems of immobility, the
presence of nurses in the pursuit of amusing sports
activities leads to a sense of belonging among the elderly
and a willingness to engage in activities.
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