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Abstract

There is no doubt of the benefits brought by the practice of physical exercises in the promotion of health, but the use
of combined capacities in a same session is still contradictory. The aim of the present study was to verify the influence
of a 10- week program of concurrent training on body composition and strength in adult women comparing it to
programs of strength and aerobic activities. Thirty women were selected with minimum age of 55 years, randomized
in four groups: group A' (aerobic activity following by strength training), group F! (strength training followed by
aerobic activity), group A (aerobic training), group F (strength training). The body fat showed differences among the
groups, the group F was significantly lower than A and A'; when strength was analyzed the results demonstrated
differences in the lumbar area in the group A' and in the strength of inferior members in A, A' and F from pre- to
post-test. Based on the data, we conclude that excepting of body composition, there is no variance in the analyzed
variables in this group of women according to the type of training performed.

Keywords: Physical exercise; Aging; Concurrent training; Aerobic exercise; Resistance exercise.

Resumo

Nao ha davida dos beneficios trazidos pela prética de exercicios fisicos na promoc¢do da saide, mas a utilizagdo de
capacidades combinadas em uma mesma sessdo ainda é contraditéria. O objetivo do presente estudo foi verificar a
influéncia de um programa de 10 semanas de treinamento concorrente na composicdo corporal e nos niveis de forca
de mulheres adultas comparando-o a programas de forca e atividades aerébias. Foram selecionadas 30 mulheres com
idade minima de 55 anos, divididas aleatoriamente em quatro grupos: grupo A' (atividade aerébia seguida de
treinamento de forga), grupo F' (treinamento de forga seguido de atividade aerdbia), grupo A (treinamento aerébio),
grupo F (treinamento de forca). O percentual de gordura apresentou diferenca entre os grupos, sendo o grupo F
significativamente menor que A € A!; quando analisada a varidvel for¢a foram encontradas alteragdes na forga da
regifio lombar no grupo A! e na for¢a de membros inferiores em A, A! e F do pré- para o pds-teste. Baseado nos
dados, conclui-se que, com excecdo da composicdo corporal, ndo existe alteracdo das demais varidveis estudadas
nesse grupo de mulheres de acordo com diferenga do tipo de treinamento executado.

Palavras-chave: Treinamento concorrente; Envelhecimento; Exercicio fisico.
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Resumen

No cabe duda de los beneficios que aporta la practica del ejercicio fisico en la promocién de la salud, pero el uso de
habilidades combinadas en una misma sesién sigue siendo contradictorio. El objetivo del presente estudio fue
verificar la influencia de un programa de entrenamiento concurrente de 10 semanas sobre la composicién corporal y
los niveles de fuerza de mujeres adultas, comparandolo con programas de fuerza y actividad aerdbica. Se
seleccionaron treinta mujeres con una edad minima de 55 afos, divididas aleatoriamente en cuatro grupos: grupo Al
(actividad aerdbica seguida de entrenamiento de fuerza), grupo F1 (entrenamiento de fuerza seguido de actividad
aerdbica), grupo A (entrenamiento aerdbico), grupo F (entrenamiento de fuerza). El porcentaje de grasa mostrd una
diferencia entre los grupos, siendo el grupo F significativamente mds bajo que el A y el Al; cuando se analizé la
variable fuerza, se encontraron cambios en la fuerza de la regiéon lumbar en el grupo Al y en la fuerza de los
miembros inferiores en A, Al y F desde el pre-post-test. Con base en los datos, se concluye que, a excepcién de la
composicién corporal, no existe cambio en el resto de variables estudiadas en este grupo de mujeres segin la
diferencia en el tipo de entrenamiento realizado.

Palabras clave: Entrenamiento competitive; Envejecimiento; Ejercicio fisico.

1. Introduction

The human aging process is associated with sarcopenia, manifested by weakness and functional impairment,
symptoms that appear at the age of 40 with a loss of strength rate of 1% per year, after the acceleration of each exercise
(Doherty, 2003).

In general, physical exercise programs aimed at promoting health should be changed to develop and / or maintain
body composition, aerobic capacity, muscle strength and endurance. However, it indicates that the quantity and quality needed
to promote positive health effects may differ from those used to improve skills.

There is an agreement that the rate of decline in maximum oxygen volume (maximum VO?2) is approximately 1% per
year in sedentary men and, on average, as women have a lower maximum VO?2 index with age. However, the loss of muscle
strength is primarily responsible for the deterioration of mobility and the functional capacity of the aging individual. This
process increases muscle mass, increases intramuscular fat and reduces the ability to generate strength.

Despite the high number of publications on strength training in the elderly, the model, frequency, volume and
intensity of training to optimize muscle strength gain are still obscure (Brandon, 2000; Adams, 2001).

In the sedentary elderly, this becomes a major problem, as such changes are important for carrying out activities of
daily living. Avoiding falls in situations of body imbalances is an important function of strength, a fundamental aspect for the
physical integrity of the elderly. In women there seems to be losses in the maximum voluntary contraction and in the speed of
contraction at the age of 40, while the speed of relaxation is decreased at the age of 50 (Paasuke, 2000).

However, there is no doubt about the benefits brought by physical exercise in promoting health, as well as the
importance of using aerobic and strength exercises. But when it comes to strength, some authors suggest that concurrent
training may hinder its development (Bell, 2000; Hennessy, 1994).

However, the same does not seem to occur when concurrent training is evaluated on the effects of aerobic capacity,
and may even improve its results (Mccarthy, 2002; Pollock, 2000). Concurrent training, demonstrated that it resulted in an
attenuation of type I muscle fiber hypertrophy when compared to isolated strength training, possibly due to different neural
adaptations (Kraemer, 1995; Leveritt, 1999; Putman, 2004). Others state that concurrent training can simultaneously improve
the strength and endurance of untrained subjects, when the training volume and the duration of the period are not very
prolonged (Hakkinen, 2003; Mccarthy, 2000; Viana,2007). In this sense, the objective of the present study was to verify the
influence of a 10-week concurrent training program on parameters, strength and body composition of adult women compared

to the responses of strength programs and aerobic activities alone.
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2.Methodology

The study was carried out on the premises of the School of Physical Education (ESEF) of the Federal University of
Pelotas (UFPel). Thirty female individuals with a minimum age of 55 years were selected, randomly divided into four groups:
group A! (aerobic activity followed by weight training), group F! (strength training followed by aerobic activity), group A
(aerobic training only), group F (strength training only). The exclusion criteria were considered: being a smoker, having
performed any type of physical exercise in the last three months, presenting any disease that prevented the regular practice of
physical exercises proven by presenting a medical certificate. Classes were held in the afternoon, with an interval between
sessions of at least 48 hours for recovery. Both groups were instructed to maintain their activities of daily living (ADLs) and
not to perform any type of physical exercise during the period of the experimental protocol.

The program ran for 10 consecutive weeks, comprising three weekly sessions lasting one hour and ten minutes for
groups A! and F' and forty minutes for groups A and F, where the first and final five minutes were used for warm-up and it
returns to calm for all groups, and a maximum limit of three absences has been established for the permanence in the program.
Group A! performed 30 minutes of aerobic exercise on a cycle ergometer and, shortly thereafter, a weight training series
consisting of eight exercises involving large and small groups muscle: seated bench press, pulled from behind, knee extension,
knee flexion, biceps pulley, triceps pulley, plantar and abdominal flexion on the floor. The F! group performed the same
activities as the A! group, only with their inverted order (strength training followed by aerobic exercise). Group F performed
only strength training (eight exercises) and group A only aerobic exercise (30 minutes). All experimental treatments were
carried out simultaneously in the same place. For a better understanding of the participants as to the order in which the

activities were carried out, cards of different colors were adopted for each group.

Evaluation Protocol

At the beginning of the research, all components of the sample were invited to visit the Laboratory of Biochemistry
and Exercise Physiology at ESEF / UFPel, where the baseline tests were carried out. For the measurement of body mass, a
Filizola digital scale was used with an accuracy of 0.01 kg, height with a 200 cm Sanny stadiometer. The strength of the lower
limbs and lumbar was measured using dynamometry in a dynamometer from the Baseline brand (United States) with a
precision of 10 Kgf and the handgrip strength using a dynamometer from the Jamar brand (Canada) with a precision of 2 Kgf.
The percentage of fat was determined by measuring the circumferences according to the equation proposed by Tran &
Weltmann (1989) 2* for women up to 78 years old with inelastic metallic tape from the Sanny brand. Skin folds, tricipital,
bicipital, subscapular, suprailiac, abdominal, medial thigh and medial leg, were collected in order to obtain a sum and estimate
of the effects of exercises on body fat parameters. For this purpose, a Harpenden Scientific plicometer of the Cescorf brand
(Brazil) with 0.1 mm precision was used.

The weight training load was determined using the 10 RM repetition test.

Exercise prescription

After the end of the evaluations, an adaptation period of two weeks was carried out to better assimilate the participants
to the order and performance of the exercises. Soon after, the program began, where classes were one hour and ten minutes
long with the first and final five minutes destined, respectively, to warm up and return to calm. The remaining time was
divided equally between aerobic and strength training. The weight training used loads equivalent to 70% of the load test
throughout the program, where 3 sets of 8 repetitions were performed for each exercise, except abdominal exercises (3 sets of
30 repetitions). The intervals between exercises that made up the weight training series lasted approximately 60 seconds. The

activities were performed in pairs, so that while one performs the exercise the other rests. For the prescription of aerobic
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activity, the Borg Perceived Effort Scale between 13 and 15. 3 was used. At the end of the 10 weeks of study, the individuals
were reevaluated.
The research was approved by the Research Ethics Committee of the Faculty of Physical Education of the Federal

University of Pelotas on protocol number 051/2009.

Statistical analysis

Data analysis was performed using descriptive statistics (mean + SD) and inferential statistics (ANOVA one way).
The normality of the outcomes was tested, in order to meet the assumptions of inferential statistics. For the variables used as an
outcome that presented an asymmetric distribution, nonparametric tests were used in the analysis. Statistical significance p

<0.05 was accepted and the statistical package used for data analysis was Stata 9.0.

3. Results and Discussion

Thirty elderly female subjects were analyzed (6 in group A', 3 in group F', 11 in group A and 10 in group F), all over
the age of 55 years, as shown in Table 1. The results of the analysis of body composition, Fat%, WHR and )’ folds, are
presented as mean and standard deviation (Table 2). The degree of lumbar strength, lower limbs and handgrip (table 3) are also

presented as mean and standard deviation.

Table 1: Characterization of the sample at the beginning of the study with women over 55 years old (mean + SD).

Group Weight Kg Stature IMC Age

AF 80,2+ 7,8 15746 31,6433 60+5
FA 70,5+13 161+ 6 30,9+5,8 60+5
A 68,7 £10,7 157+6 29,5442 6345
F 68,6+7,4 16045 26,5+3.8 60+3

Source: Authors.

Table 2: Comparison of pre- and post-test body composition averages by group and between groups.

Group % Fat RCQ > Folds

Before After Before After Before After
AF 44+1 45+2% 86,9+0,6 87,2+0,5 189,9+39 167,8+19
FA 44+7 44+7 85,0+0,3 86,0+0,3 186,9+58 162,0+52
A 44+3 444* 86,6+0,6 87,1+0,6 208,316 187,7£19
F 3945 367" 81,5+0,9 82,0+0,7 161,8+44 145,6+32

# Post-test difference between groups p = 0.04. Source: Authors.
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Table 3: Means and standard deviation of the dependent variable’s lower limb strength, lumbar strength, handgrip strength,

from pre to post-test by group and between groups.

Group Lumbar Dynamometry Lower limb dynamometry Hand Grip

AF 52,8+10 71,2+12% 60,320 91,7£21% 29,543 32,3+3%
FA 49,3+8 63,3+11 53,017 81,717 36,7+3 31,747
A 55,4+14 65,3+13%* 54,9+13 71,3+16%** 31,7+6 30,2+6
F 55,8+11 69,0+20 53,57 67,5+19 * 30,72 29,3+5

* %% 3 # ## Difference from pre to post-test in the same group. * P =0.00; ** p=0.01; ¥ p=0.02; #p = 0.05; # # p = 0.03. Source: Authors.

Table 4: Means and standard deviation of the variables Glycemia, Triglycerides and Total blood cholesterol, from pre to post-

test by group and between groups.

Pre treatment After treatment

GLI (mg/dl) TRI (mg/dl) COL (mg/dl) GLI (mg/l) TRI (mg/dl) COL (mg/dl)
A 110,36223,0 236,00+101,4 234,27+223 105,81+187 185,72+72% 228,54+34,8
F  108,00£17.8 160,09+93 4 212,63+38,8 103,36218.3 155,36+ 72,8 203,18+42.8
AF  110,62+15,1 195,87481,0 227,00£35,4 97,62 + 9,64 197,87 £ 99,6 209,87+37,1
FA  102,63+18,7 201,66+96,9 221,66+40,5 97,66 + 1,0 299,33 £ 90,1 205,6626,6

* P =0.002; # P = 0.009; difference from pre to post test in the same group. Source: Authors.

After ten weeks of intervention, in the body composition variables, Table 2 shows significant results only in the post-
tests between the groups for the percentage of fat, where F was less than Ale A (p = 0.04). Regarding muscle strength, Table 3
shows results in the pre and post-test in the same group, where A' (p = 0.05) for handgrip strength and (p = 0.02) for lower
limb strength and (p = 0.03) for lumbar dynamometry. Group A showed differences in lower limbs (p = 0.01) and (p = 0.00)
for lumbar dynamometry, and F for lower limbs (p = 0.05)

The study of the effects of two or more physical capacities in the same training session is recent within the scientific
scenario. Hickson (1980), was one of the pioneers in the study of concurrent training. In their study, individuals were randomly
divided into three groups: aerobic (GA), strength (GF) and strength and aerobic (GFA), where GA performed activity six times
a week for 40 minutes, GF five times a week for 30 minutes. / 40 minutes and GFE respected the same activity patterns as the
other groups. After 10 weeks, the author concluded that simultaneous strength and endurance training reduced the ability to
develop strength.

In the present study, changes were found in the strength levels of the lumbar region in group A' and in the strength of
lower limbs in A, A! and F. Despite this, there was no difference in the gains in strength levels between the groups after 10
weeks. These results contradict the findings by Souza et al. (2007), which showed that aerobic exercises prior to strength

exercises are not able to change the strength indices in the lumbar region. However, most studies that seek to verify the
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influence of the aerobic component on strength demonstrate that there is a loss in the degree of strength of lower limbs (Sporer,
2003). The improvement in the strength of the lower limbs, in groups A and A!, may be related, in addition to the work
performed on bodybuilding by A!, with aerobic work on a cycle ergometer. A study by Macaluso et al. (2003), with elderly
women over 65 years old, showed that a training program carried out on a cycle ergometer, regardless of pedaling speed,
brought improvements in the increase in power and strength of these women's lower limbs.

Regarding the results of the fat percentage variable, the present study disagrees with the findings by Viana et al.
(2007) which showed that there were no significant differences in the fat component in adult men when compared to
concurrent training with strength or aerobic training, separately. Our study also found similar results by Rossato et al. (2007)
who, with adult women, concluded that the performance of combined strength and endurance training, in the same session, is
not capable of leading to significant changes in the body composition of these women. Sillanpaa et al. (2008), analyzed the
adaptations of body composition, by DEXA, skinfolds, bioimpedance and waist circumference of 53 men between 40 and 65
years old during 21 weeks of concurrent training. The researcher observed that the fat percentage decreased, on average, from
5 to 8% similarly in all groups, concluding that the concurrent training (strength and endurance) was more efficient to decrease
the fat percentage when compared to the isolated training. Our findings were also in agreement with Dolezal and Potteiger
(1998), who in their study, which lasted 10 weeks, found differences in the percentage of fat in the three groups analyzed:
strength, aerobic and competitor.

Takeshima et al. (2004) studied the effect of concurrent training on healthy elderly, aged 60 to 83 years for 12 weeks
with three weekly sessions to assess aerobic capacity, strength, flexibility and body composition. The training was carried out
in the form of a 50-minute circuit, divided into two groups: intervention and control. The sample did not show differences in
the sum of skinfolds, circumferences or biochemical profile.

Cadore et al. (2010), investigated the effect of CT, TF and TA on neuromuscular and hormonal parameters in elderly
men. The training was carried out for 12 weeks with three weekly sessions. The individuals were evaluated for hormonal and
strength parameters. There was a significant increase in strength in the lower limbs in all groups (P <0.05), with greater
increases in strength (67%) in TF (41%) and both were superior to those in TA (25%) (P < 0.01). Only TA and CT increased
the strength of the lower limbs (P <0.01), but with no significant difference between the two groups. however, significant
increases in isometric strength and maximum muscle activation (P <0.05), as well as decrease in submaximal muscle activation
for the same load that was only observed in TF (P <0.05). The results suggest that the effect of the observed interference due to
concurrent strength and resistance training may be related to the impairment of neural adaptations.

Maiorana et al. (2000), applied CT in elderly people with heart failure divided into two groups: CG and CT, for 8
weeks with three weekly sessions, where aerobic exercises were initially performed at 70% of HRmax and 85% from the sixth
training week, and in strength training the intensity corresponded to 55% of 1RM and after the fourth week it increased to
65%. The authors concluded that the CT was able to improve the aerobic capacity of the participants. A limitation of the study
was the use of only one intervention group, thus making it impossible to compare training models.

Corroborating with the data found, the study by Campos et al. (2013), demonstrates that among active elderly women
who performed concurrent training for 12 weeks and regardless of the order of execution, they presented better results,
however, with no statistical difference to the control group. When comparing concurrent training with aerobic or strength
training done in isolation, the results also point out that there is no difference between them. In another Da Silva (2010), study,
in addition to agreeing with the statements of the study, he points out that the factor of increased strength is already a relevant

point to be considered since it directly impacts the quality of life and daily activities of the elderly.
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Some limitations of the study need to be described. The methodological rigor for keeping women in the program
meant that we had many losses, especially in the competing groups A! (8 losses) and F! (8 losses), which considerably reduced

the power of the study. In addition, the participants' lack of food control may have influenced research results.

4. Conclusion

The present study concluded that in body composition, only the percentage of fat showed differences between the
groups, where group F was significantly lower than A and A'. In relation to strength, group A' showed improvement in the
variable’s lower limb strength and lumbar strength and groups A and F only in lower limb strength. Although there is no
improvement in the results of the other variables, it is important to consider that none of them also presented negative results.
This fact should be a positive factor, as, over time, these women tend to lose their physical capacities, which may make it
difficult to perform activities of daily living and, consequently, worsen their quality of life.

It is suggested that further studies be carried out with the use of a longer intervention time and a larger sample of
elderly women in order to obtain more accurate information about this type of training, which is still little researched in women

in this age group.
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