Rev.int.med.cienc.act.fis.deporte- vol. 13 - nimero 50 - ISSN: 1577-0354

Jiménez, M.C.; Parraga, J.A. y Lozano, E. (2013) Incidencia de un programa de actividad fisica
sobre las capacidades fisicas de mujeres mas de 60 afios / Impact of a training program in
women 60 years-old and older. Revista Internacional de Medicina y Ciencias de la Actividad
Fisica y el Deporte vol. 13 (50) pp. 217-233.
Http://cdeporte.rediris.es/revista/revistab0/artincidencia352e. pdf

ORIGINAL

IMPACT OF A TRAINING PROGRAM IN WOMEN 60
YEARS-OLD AND OLDER

INCIDENCIA DE UN PROGRAMA DE ENTRENAMIENTO
EN MUJERES MAYORES DE 60 ANOS

Jiménez, MC!., Parraga, J.A% y Lozano, E.}

1. Departamento de Ciencias de la Salud. Universidad de Jaén. Espafia cjimenez@ujaen.es

2. Departamento de Didactica de la Expresion Musical, Plastica y Corporal. Universidad de
Jaén. Espafia. jparraga@ujaen.es

3. Departamento de Estadistica e Investigacion Operativa. Universidad de Jaén. Espafa.
elonzano@ujaen.es.

Spanish-English translator: Erika Maria Casillas erika221@aol.com

Codigos UNESCO / UNESCO Code:
2411.06 Fisiologia del Ejercicio / Exercise Physiology
3201.07 Geriatria / Geriatrics
Clasificacion del Consejo de Europa/ Council of Europe classification:
6. Fisiologia del ejercicio / Exercise Physiology
11. Medicina del deporte / Sport medicine

Recibido 2 de marzo de 2011 Received March 2, 2011
Aceptado 26 de junio de 2011 Accepted June 26, 2011

ABSTRACT

In order to test the effects of an in group comprehensive exercise program,
which exercises all the general physical abilities, a before and after comparison
study was done with a group of 37 women (n=37) varying from 60-80 years old,
with a median age of 66 all from Jaén. 58 sessions were administered bi-weekly
(60 minute sessions). Significant differences between the initial and final
measurements were found, p<0.05, for variables weight (-1.28 kg), body mass
index (- 0.9 kg/m2, -2,92%), fat mass (-1.78 kg, -3,63%), balance (+80%),
walking test (-2 minutes) and VO,max, obtained by means of the walking test
(+6 ml of Oz/kg/minute). Changes in lean body mass and heart rate were not
significantly different as measured before and after the Walking test.
Conclusion: a comprehensive training program affects positively the physical
abilities of women 60 years old and older.
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RESUMEN

Para comprobar los efectos de un programa integral de actividad fisica
en grupo, estimulando todas las capacidades de manera general, se realiz6 un
trabajo, diseflo pre-tratamiento-post, con un grupo de 37 mujeres (n=37),
media= 66 afios (60 y 80 afios), de Jaén. Se aplicaron 58 sesiones, 2
semanales (60 minutos sesion). Se encontraron diferencias significativas entre
la medicion inicial y final, p<0,05, para las variables Peso (-1,28 kg), indice de
masa corporal (-0,9 kg/m2, -2,92%), Masa grasa (-1,78 kg, -3,63%), Equilibrio
(+80%), Walking-test (-2 minutos) y VO.max, obtenido mediante la prueba de
Walking test (+6 ml de O2/kg/minuto). No se apreciaron diferencias en la masa
magra y en la frecuencia cardiaca obtenida al finalizar la prueba de Walking
test. Conclusion: un programa de entrenamiento integral incide positivamente
sobre las capacidades fisicas de las mujeres mayores de 60 afos.

PALABRAS CLAVE: programa entrenamiento, capacidades fisicas, mujeres
mayores.
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1. INTRODUCTION

Evidences confirm that an optimal level of physical capabilities of a person
contributes significantly to the improvement and/or maintenance of health in any
age group (OMS, 2010). This aspect becomes more important when we talk
about older people, since the aging process impacts the body more quickly and
strongly. Impacting the stimuli that are applied to the body differently as they
occur in other ages.

It is a fact that exercise is a preventive and therapeutic strategy against aging
(Marques et al., 2011). More and more seniors are finding that exercising is an
optimal stimulus and it is connected with their happiness and personal
satisfaction. The impact of exercise should not be simply focused on physical
and/or cognitive factors, since emotional factors related to emotional and social
aspects seem to have an important contribution to health (Justine and Hamid,
2010).

Undoubtedly, the increase or adequate maintenance of capacities in relation to
age of the person suggests along with other habits and lifestyles, are one of the
fundamental pillars on which their lifestyle should be based along with
intervention we did with them. Not only does is it intended to increase the
quality of life for the person and/or the potential for longevity (Balboa-Castillo et
al., 2011), but rather, be conscious of the factors that enable us to bring
awareness to these two aspects and how to intervene to ensure a greater and
better efficiency in the intervention.

It has been shown sufficiently that as a consequence of aging, changes are
produced in the structure and function of the body. They result from the
combination of singular processes and the interaction between genetic and
environmental factors, along with the appearance of certain diseases and the
devastating effects of a sedentary lifestyle (Geithner and McKenney, 2010). All
of which accelerates the development of diseases and weakening the physical
capabilities.

A sedentary lifestyle, obesity, and the combination of both, are significant risks
regarding important parameters that determine the health of people. These
issues tend to be associated with impaired mobility, loss of strength,
appearance of fatigue and a significant deficit in the balance and body stability.
This, combined with the effects of aging, significantly increases the risk of
disease, significant losses to the health or hastens death. Along this line is the
work of Paffenbarger (1986) who found a significant association between
increased energy expenditure and increased longevity of people, which was
enhanced when shared with other habits. Aside from genetic factors, we have
the ability to intervene on the other habits and decisively reversing the
consequences.

Therefore, one of the most effective strategies for aging and increasing life
expectancy and quality of life, is to conduct and maintain an adequate regular
exercise program that comprehensively affects the body. It is not about specific
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stimuli, but enhancing the concept of overall functioning of the body and
interaction that occur between stimuli that affect different organ systems. It is
clear that the movement regardless of the activity, type of training, frequency,
etc.., has comprehensive benefits on different and ample factors (obesity,
cardiovascular disease, diabetes, metabolic syndrome, cancer, etc.) (Ryan,
2010).

The movement is vital for anyone, such as food and rest, but not all movement
is healthy and not all stimuli are optimal or affect equally in the same or different
people. Hence the need to identify what type of movement is the best in each
situation and how to develop to affect the body as we want. Each person has
the capabilities, needs, interests and possibilities in relation to their participation
in activities that will guarantee the movement they need. So we must not fall
into the trap of generalizing the practice, unless of course we understand it only
as a statement of the general guidelines to follow. Being a reference the basis
of sports training adapted to the elderly population from the health paradigm
where it is broadly defined to encourage skills (OMS, 2010).

It is clear that any form of physical activity, with minimal levels of intensity and
frequency in its exposure, is an optimal stimulus on the capabilities of the
elderly. In numerous studies, Puggard (1999), Pescatello et al. (2000), Brochu
et al. (2000), Hurley and Roth (2000), Left-Porrera et al. (2000), Hernandez
(2001), Clearlock and Nuzzo, (2001), Fahlman et al. (2002), Verissimo et al.
(2002), Restrepo et al. (2003), I1zquierdo et al. (2003), Ballard et al. (2004),
Grant et al. (2004), Bersot and Santos (2005), DiBrezzo et al. (2005), Evans et
al. (2005), Stewart et al. (2005), Orr et al. (2006), Alexander Kolbe et al. (2006),
Simons and Andel (2006), Morrison et al, (2010), Marques et al. (2011), among
others, who analyzed training programs and their impact on the physical
abilities in the elderly all obtained significant improvements. Adopting
development strategies of individual and group, with a preventive orientation of
rehabilitative, maintenance and/or recreational. All of have experimented in
programs with different variables in terms of duration, intensity, tasks,
organization, etc. and have shown improvements related to essential health.

The evidences lead us to state that having an energy expenditure is a key
reference in the development of programs, such as the stimulation of different
capacities, conditional and coordinated, because their interaction depends on
the adaptive response of the body.

We think that when promoting physical activity in healthy populations, a good
strategy is the development of activities that stimulate the body in a holistic
manner, trying a sufficient level of empathy of the participants with the program
and benefiting from the contributions of the activities in group.

The aim of our intervention was to test the effects of a comprehensive program,
in-group, on their physical activity. The intervention was realized during 2
weekly meetings, each session lasting 60 minutes, and with intensities between
60-65 % of reservation. Testing also the effects the program had on great
impact capacities for the health in healthy women 60 years old or older.
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2. METHOD

In order to verify the effects of a physical activity program, a study was realized
with a group of 37 women (n=37), with a mean age of 66 (60-80 years), and
who all were from Jaén (table 1). At least 50 % were aged between 63 and 68
years, as the percentiles 25 and 75 reflect. The program was characterized by
the integration of contents that stimulated the conditional capacities and the
coordinative capabilities from an integral perspective. Communication and
expression was important in order to stimulate the emotional component.

Table 1- Age of Subjects

Descriptive statistics Age
N 37
Mean 66
Median 65
Std. Deviation 5
Minimum 60
Maximum 80
Percentile 25 63
50 65
75 68
Confidence Interval for the mean 95% Lower limit 65
Upper limit 68

This was a within-subjects experimental study, with a pretest and posttest
design. The training program consisted of various stimuli such as: endurance,
strength, coordination and balance, and range of motion. Focusing on aspects
of control and body awareness. They were all characterized by group dynamics
based on continuous interaction among participants, so that the emotional
participation in the same was satisfactory. The sessions were systematized in a
way to ensure a greater control of variables.

Before the experimental treatment, all subjects underwent a medical
examination. This proved that the subjects didn’t have any physical
impediments in performing the physical exercises and that they were eligible to
participate in the study. All subjects participated voluntarily by signing a
consent form. It was found that no one had any previous experience in physical
activity programs. It was deemed necessary they be submitted to an 8-week
process of adaptation training. This phase consisted in similar activities to that
of those that they would develop in the primary intervention, with the objective
of blocking the effects of adaptation and or learning. The program was
interrupted for four months in between the adaptation and experimental phase.
This guaranteed enough time for the subjects to lose the improving effects
acquired during the adaptation phase and have it not interfere with the study’s
results.

The treatment consisted of two weekly sessions, each lasting 60 minutes, and a
total of 58 sessions (29 weeks). The comprehensive program included physical
activities, which were executed in groups with general stimuli of the different
physical capabilities. Focusing on the subjects moving with established levels of
intensity. These conditions were maintained during the entire treatment.
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The effects of the program to which the subjects were subjected to were tested
in different physical capabilities such as: body composition (BC), static balance
(SB) and a walking-test (WT) with a heart rate and VO,max analysis at the end
of the walking-test. Two measurements were taken before and after the
treatment. Leaving 78 hours in between the last session and the final data
collection.

The sessions were divided into three activity blocks:

a. Block I: A 10 min warm up; Focusing on general body movements
and moving around. The tasks were organized in a way to encourage and
create a positive attitude towards the session.

b. Block II: This primary blocks duration lasted 35 minutes and the
working contents were: Endurance (60-65% intensity), strength (to improve
muscle tone, working the body in different postural and spatial situations, and
also using the resistance of fellow participants and small weights) range of
motion (using joint mobility tasks), coordination, and balance. The objective was
to stress and integrate different capabilities through games and adapted tasks.
The shared tasks were to be alternated among the individuals. A simple
organized structure was used with the objective of minimizing the organization
time, which was all done in a group structure with a circular arrangement, all
while having a large individual work sharing space.

c. Block lll: A 15 minute cool down, similar to the warm up. Subjects do
displacement movements, with a focus on mobility. Encouragement and group
dynamics in relation with general mobility was emphasized. In this block, seven
minutes was dedicated to stretching the principal big muscle groups and then a
small game was played for final relaxation.

In order to ensure the control of intensity of the practice, two randomly selected
subjects wore pulsometers, verifying that the data was within the established
limits. In addition, the perceived exertion scale by Borg (1982) was used on 10
subjects at three different times (minute 15, 30, and 45 of the session). They
also wore pedometers to prove the total distance they had traveled.

To calculate the body composition of the subjects a bioelectrical impedance
analysis was carried out (TANITA® model TBF-30-MA). For testing balance,
subjects had to balance on one foot for 60 seconds (best score out of two
attempts was used). Notes were taken on the type of contact the subject made
with the floor or wall with any part of their body during the test. Subjects for the
walking test had to walk 2km at their maximum speed and at the end of the test,
their total time of completion and heart rate were taken.

3. RESULTS

A descriptive analysis was done of the variables, complemented by the
statistical hypothesis testing using Anova for one factor and t for Student for
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related measures. For the descriptive analysis of data, an analysis of the
frequency in variables was completed, calculating the basic statistical
parameters: valid cases, mean, median, standard deviation, minimum,
maximum, and percentiles, and lastly a 95 % confidence interval. The statistical
hypothesis testing proved the existence of differences between the values of:
anthropometric measurements, body mass (BMI, fat mass and lean mass),
static balance, walking test, heart rate and VO,max. These values were
obtained after applying a comprehensive exercise program.

This study was based on two hypothesis that were attempted to be proved, the
significance level was set at a=0,05.

e Ho = Comprehensive exercise with intensity levels between 60-65% of
the VO,max has no effect on the variables tested.

e H; = Exercise with intensity levels between 60-65% of the VO,max, does
effect the variables tested.

Table 2 shows the effects that the exercise program had over subject’s weight.
The subjects averaged a weight loss of 1.51 kg, this can be considered positive.
Table 3, shows that there was a decrease in body mass (BMI), (31.10 before
and 30.19 after), confirming the positive effects that the exercise had on these
variables. It is relevant to note that the body composition (BC) and fat mass
(FM) lowered (29.92 kg before and 28.14 kg after), meanwhile the lean mass
(LBM) slightly increased (43.06 kg before and 43.36 kg after), as shown in table
4 and 5.

Table 2.- Height (cm) and Weight (kg) pretest and posttest

HEIGHT WEIGHT WEIGHT

Pretest Posttest
N Valid 37 37 37
Mean 153 73.01 71.50
Std. Deviation 6.82 8.75 8.89
Minimum 136 55.90 53
Maximum 170 95.70 94.10
Percentile 25 149 67.50 65.50
75 157 767.35 74.95
95% Confidence Lower limit 70.10 68.50
interval Upper limit 75.87 74.50

Table 3.- BMI results.
BMI BMI

Pretest Posttest

N Valid 37 37
Mean 31.10 30.19

Std. Deviation 2.89 3
Minimum 24.50 23.20
Maximum 38.40 38.30
Percentile 25 29.70 28.80
75 32.70 31.73
95% Confidence interval Lower limi 30.07 29.21
Upper limi 31.97 31.18

Table 4.- Fat mass values obtained before and after intervention

FM FM
Pretest Posttest
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N Valid 37 37
Mean 29.92 28.14
Std. Deviation 4.78 4.87
Minimum 17.90 15.90
Maximum 42 41.50
Percentile 25 27.15 24.55
75 32.23 30.70

95% Confidence interval Lower limit 28.34 26.54
Upper limit 31.49 29.74

Table 5.- Lean mass (kg) obtained before and after treatment
LBM LBM
Pretest Posttest

N Valid 37 37
Mean 43.06 43.36
Std. Deviation 5.31 5.58
Minimum 37.70 37.10
Maximum 60 61.80
Percentile 25 39.83 40.28
75 43.80 44.05

95% Confidence interval Lower limit 41.32 41.53
Upper limit 44.81 45.19

The Student t- distribution of body measurement variables show significant

differences in the averages obtained in the first and second measurement, after

seven months of exercise, with a p-value less than 0.05 for the variables:
Weight, body mass and fat mass. In all cases a decrease in measurements

were produced with time. On the contrary, there is no evidence that shows that

the exercise modified the LBM variable (table 6 and 7).

Table 6.- Correlation samples of the body composition variables

N Correlation Sig.
Pair 1 P pretest—P posttest 37 .987 .000
Pair 2 BMI pretest—-BMI posttest 37 .950 .000
Pair 3 FM pretest—FM posttest 37 .957 .000
Pair 4 LBM pretest-LBM posttest 37 .979 .000
Table 7. - Sample test of body composition variables
Sig.
Related differences t gl (bilateral)
95% confidence
Standard interval for the
Mean deviation  Std. error difference
Inferior Superior

Pair P pretest-P ) go5 1.427 234 1.029 1981  6.414 36 000
1 posttest
Pair BMI pretest-
> BMI posttest .835 .945 .155 .519 1.150 5.371 36 .000
Pair FMpretest- ) 79 1.428 234 1.272 2224 7.449 36 000
3 FM posttest
Pair LBMpretest—
4 LBM -.302 1.163 191 -.690 .085 -1.582 36 122

posttest

The balance test variable results are shown below in Table 8. Improvement was
indeed made by the end of the treatment, with an average of 15 touches before

treatment and only 5 touches after. The 2km walking test (WT) results are

shown in Table 9. Results show that a decrease in the average time of

completion was made (18 minutes before and 16 minutes after). Table 10

shows the subjects average heart rate, which was taken at end of the walking
test (WTHR), with an average of 111 bpm before and 112 bpm after. Table 11

224



Rev.int.med.cienc.act.fis.deporte- vol. 13 - nimero 50 - ISSN: 1577-0354

shows the average amount of VO,max (WTVO,max) consumed (30ml of
O2/kg/min before and 36ml of O,/kg/min after).

Table 8.- Balance before and after intervention (number
of contact)

SB SB

Pretest Posttest
N Valid 33 33
Mean 15 5
Std. Deviation 11 5
Minimum 0 0
Maximum 40 17
Percentile 25 5 0
75 24 8
95% Confidence interval Lower limit 11 3
Upper limit 18 7

Table 9.- Completion time (minutes) for walking test
before and after intervention
WTT’ WTT’

Pretest Posttest
N Valid 20 20
Mean 18 16
Std. Deviation 2 2
Minimum 15 13
Maximum 22 20
Percentile 25 16 14
75 20 17
95% Confidence interval Lower limit 17 15
Upper limit 19 17

Table 10.- Heart rate (beats per min) obtained at the end of walking
test before and after intervention
WTHR WTHR posttest
pretest
N Valid 20 20
Mean 111 112
Std. Deviation 20 24
Minimum 76 64
Maximum 140 168
Percentile 25 97 100
75 127 123
95% Confidence  Lower limit 102 101
interval Upper limit 120 123
Table 11.- VO,max (ml) obtained at end of walking test before and
after intervention
WTVO,max WTVO,max
Pretest Posttest

N Valid 20 20
Mean 30 36
Std. Deviation 7 7
Minimum 15 22
Maximum 40 52
Percentile 25 26 32
75 36 42
95% Confidence interval Lower limit 27 33
Upper limit 33 40

In tables 12,13,14 and 15, with the exception of the heart rate variable, there
were significant differences in the average measurements obtained initially, in
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respect to at the end. The balance, walking and VO,max walking tests all had a
p-value less than 0.05. In both cases an improvement was made over time.

Table 12.- Sample correlations in variables: balance, walking test and heart rate

N Correlation Sig.
Pair 1 SB pretest- SBposttest 33 .692 .000
Pair 2 WTT pretest—- WTT posttest 20 .641 .002
Pair 3 WTHR pretest-WTHR posttest 20 446 .049

Table 13.- Sample test in variables: balance, walking test and heart rate

. Sig.
Related differences t gl (bilateral)
s . :
Mean Std. Deviation Std. error 95% Conﬂd(—_}nce interval for the
difference
Inferior Superior
) SB pretest- SB
Pair 1 o ttost 9.697 8.229 1.432 6.779 12615 6.769 32 .000
pairz \WTT pretest— 1.821 1.907 416 953 2690 4377 19 .000
WTT posttest
pair3 WTHR pretest- -1.000 23.102 5.166 11812 9812 -194 19 849

WTHR posttest

Table 14.- Sample Correlation of the Maximal Oxygen Consumption (VO,max)

N Correlation Sig.

Pair 1 VO,max_Pretest and VO,max Posttest 20 .668 .001

Table 15.- Sample test of the Maximal Oxygen Consumption (VO,max)

. Sig.
Related differences t gl (bilateral)
o - -
Mean Std. Deviation Std. error 95% Conﬂd(—_}nce interval for
the difference
Inferior Superior
VO,max_Pretest
Pair 1 and VO,max -6.550 7.287 1.629 -9.960 -3.140 -4.020 19 .000

Posttest

4. DISSCUSION

Although no amount of physical activity can stop the biological aging process,
there is evidence that regular exercise can minimize the physiological effects of
an otherwise sedentary lifestyle and increase active life expectancy by limiting
the development and progression of chronic disease and disabling conditions
(Chodzko-Zajko, 2009). It has been proved that there is a strong correlation
between physical inactivity and an increase in morbidity and mortality (Woolcott
and cols, 2010).

Optimal values in the body composition of elderly people are reliable indicators
of their health. A sedentary lifestyle and diet are two factors that play a decisive
role on people’s health and are factors that we have the ability to alter.
Adequate body composition largely depends on maintaining a balanced
combination of these two factors. Age as a chronological parameter affects
body composition and if not intervened by stimulating a caloric expenditure
through exercise, or having an adequate diet by adjusting calorie intake, the
results may contribute to the appearance or accelerate existing processes. In
the last few years, there has been a worrying and significant increase in obesity,
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a supposed 35.5%, among adult women in the United States (2007-2008)
(Flegal and cols. 2010).

The results obtained in this study were significantly significant in the following
variables: weight (-1.28 kg), fat mass (-1.78 kg, -3.63%) and BMI (-0.9 kg/m?, -
2.92%). There was no significant change in the lean mass variable. Similar
results were obtained showing a decrease in fat mass, with a decrease in the
waist in Marques y cols. (2011). Their study intervention was an 8-month
program, done two times a week. In Evans and cols, (2005) and Giannopoulo
and cols. (2005) similar results were obtained, although with only a 14 week
intervention a 6% reduction in fat mass was achieved. Although, it should be
noted that in these two studies the body mass index results were not provided.
It was observed in Restrepo and cols. (2003) that premenopausal women who
participated in a four month exercise program, managed to achieve a decrease
in weight and body fat mass on average between 1,2 kg and 2 kg respectively.
At the same time, the women gained 1 kg of lean mass. In Stewart and cols.
(2005) men and women participated in physical activity for six months, three
hours a week. The results obtained showed a significant decrease in the
subject’s body mass index. The results were similar to what was shown in our
study, and overall were better than the data obtained by Restrepo and cols.
(2003). The causes could be due to the correlation between the longer
treatment time and the higher rate of improvement.

On the contrary, the study by Grant and cols. (2004) only showed significant
improvements in the body mass index variable, with a decrease of 0.59% in
women who participated in a 12 week intervention program. Brochu y cols.
(2000) in three months achieved a significant decrease in fat mass of men and
women. This was not achieved in the other body composition parameters,
although the men did achieve a significant increase in lean mass compared to
the women that didn’t.

In the work of Hernandez (2001) senior citizens living in a nursing home in Jaén
underwent a 15-week intervention, with sessions three times a week each
lasting 60 minutes. The results obtained showed no statistically significant
improvements in adiposity. The results obtained by Kolbe and cols. (2006) were
similar to this study when referring to the body composition variable.

The differences found in the studies analyzed could be due to the different
methodological approaches used. It is reasonable to assume that for the effects
of a program to have a significant impact on the different capabilities, a specific
time frame of intervention must be established, along with the adequate
frequency and intensity in the interventions. In fact, there are numerous studies
that conclude in line with that higher intensity levels have a greater impact on
the body.

Based on these findings, physical activity is a great alternative to improve the
body composition in elderly people, whether they are overweight or not.
However, even though there has been a slight increase, the failure to obtain
significant results regarding increases in lean mass could become a concern.
According to the World Health Organization, lean mass is the best predictor of
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survival in cases such as chronic diseases, malignant tumors and acute and
serious illness. Weight loss and thinness causes a decrease in the lean mass
among the elderly, which can become a greater health problem than being
overweight (OMS, 1995).

The evidence suggests that the decrease in fat mass and increase in lean
mass, due to muscle growth, has a significant impact on the different functional
capacity factors that affect autonomy and longevity (Marques and cols. 2011).
It is possible that the intensity level proposed in this study didn’t produce the
necessary stimulation needed to increase the lean mass values.

The ability to balance, among others, is the basis of a healthy and active
lifestyle, due to the close connection between mobility, balance or stability and
falls. Maintaining a high level of balance and range of motion or mobility is
essential in order to maintain a good level of fitness in the aging process,
despite all the malfunctions the body possesses over the years (Debra, 2005).
Elderly women, due to their characteristics are more susceptible to falls
(Barbosa, Arakaki and Silva, 2001 and Hu, 1994). Therefore, a key goal of
prevention is establishing comprehensive programs in order to help improve
balance, given the high risk that is posed to elderly falls.

Our study shows that elderly women, who participated in a comprehensive
exercise program, had improved significantly in balance with an 80%
improvement (p=<0.05). These results show a decrease in the likelihood of
suffering a fall and also increasing their ability to move around. It is significant to
note that these improvements are due to their increase of lean mass.

Coinciding with Bersot and Pereira (2005) who concluded in their study that
women had improved significantly (p<0.05), considering the study population,
with a 30.4% reduction in the probability of falling. The better results obtained in
our study could be attributed to the intervention time, which is an important
element to have in mind. The balancing process included involving and using
different systems of the entire body. For this reason a comprehensive exercise
program seems more adequate for the conditioning of the entire body, instead
of having programs that just focus on just one of the systems, as was the case
of these researchers. Balancing has a significant effect on strength and
coordination capabilities (Marques y cols, 2011). It must be noticed that the
measuring instruments used in the studies were different, which could affect the
results obtained.

In groups of elderly people with Diabetes type Il it was found that there was a
higher prevalence in risk of falls. After undergoing a 6-week training program
they showed significant improvement in balance and decreased the risk of falls
(Morrison y cols, 2010).

These differences were attributable to the measurement instruments that can
be seen in the works of Bersot and Pereira (2005) and Orr and Cols. (2006), in
which results improved up to 10.8%. This data is not comparable in percentile

228



Rev.int.med.cienc.act.fis.deporte- vol. 13 - nimero 50 - ISSN: 1577-0354

terms, but showed a significant improvement in the ability to balance after being
subjected to an exercise program.

In other studies like Robitaille and cols. (2005), a percentage improvement in
balance was not shown, but significant improvements were shown in the
participants compared to the control group. The same occurs in Kolbe and cols.
(2006) where there was a 26% (p=0.001) improvement in 20 weeks of exercise.
Like in the previous cases, there were differences in the percentages of
improvement, as stated before this could be due to the different measuring
instruments used.

The Kaneda and cols (2008) study shows an improved balance in women 61
years of age. They used an aquatic method where training consisted in walking
in deeper waters and with increased levels of resistance for 12 weeks, two
times a week.

All of the studies, including this one, showed a significant improvement in the
ability to balance, independently speaking of the time of training, age and sex of
participants. This study showed that a comprehensive exercise program that
integrated different activities such as endurance, strength, mobility, coordination
and balance obtained better results than those that currently exist in specialized
literature using similar methodologies to the one used in this study.

The VOz;max can be modified to a certain extent through training. It is estimated
that 90% of its variability is indicated genetically (Ribeiro, 1995). It has been
shown that the ability to walk fast is an important indicator of fitness that can be
used for prediction of independence of older women (Tainaka and cols. 2009).

The results analyzed showed a statistical significance in the walking test and
VO,max. It was observed that once the intervention started, there were
differences in the cardiorespiratory fitness evaluated at the beginning and end
of intervention. This indicates that the intervention program had a significant
effect on the increase of the VO,max levels (20%). These results are similar to
those of Mohanca and cols. (2006), in obese postmenopausal women who did
aerobic exercise at a moderate intensity for a total of one year. Results showed
that their VO,max had increased by 11%. Also in Evans and cols. (2005)
participants in their 80’s managed to have a 15% increase in their VO.max after
having undergone 108 exercise sessions. Izquierdo Porrera and cols. (2000)
obtained a 7% VO_,max increase in men diagnosed with intermittent
claudication, who underwent 6 months of exercise. Similar results were
obtained by Brochu and cols. (2000), Stewart and cols. (2005), Giannopoulou
and cols. (2005) and Puggard (1999). However, Hernandez (2001) with 15
weeks of aerobic exercise managed to obtain greater effects (46.5%) compared
to other studies, including this one.

On the contrary, Kolbe and cols. (2006) and Hurley and cols. (2000), executed
the exercise programs using different intensities, first with a low intensity and
the second using strength training. Results failed to show significant
improvements in the VO,max of the elderly participants under investigation.
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Based on these findings, we can conclude that exercising is the best alternative
to improve the VO,max in men and women regardless of the duration and
number of sessions.

5. CONCLUSIONS

The data confirms that an comprehensive exercise program done in group, two
days a week with each session lasting 60 minutes, is an effective stimulus for
losing weight, improving body composition, increasing the ability to balance and
the walking speed of healthy women 60 years old or older. This is an effective
strategy, which improves the physical capabilities of the participants and if done
regularly improving their health and quality of life.
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