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Abstract
The aim of the present study was to compare the levels of maximum strength,
endurance muscular and quality of life among practitioners of group gymnastics (IG) of isolated form and practitioners of group gymnastics combinated
with strength training (CG). This study is characterized as observational of
comparative cross-sectional design. The sample was composted by young
women, trained at least for three months, without health complications.
Maximum strength (1RM) and endurance muscular (repetition at 60%
1RM) of the lower limbs were evaluated in knee extension exercise, unilaterally. Overall quality of life and in four domains was evaluated by the
WHOQOL-bref. Data were described by mean and standard deviation values.
Outcomes were compared by independent t-test, adopting a significance level
(α) of 0.05. Thirty women were evaluated (isolated gymnastic (IG), n = 15;
30.13 ± 7.24 years—combined gymnastic and strength (CG), n = 15; 29.46 ±
8.18 years). Similarly values were found among groups for all outcomes (p >
0.05). The results suggest that the association of strength training with gymnastics training, possibly accumulating excessive training volume, may not
increase the levels of maximum strength, endurance muscular and quality of
life in young women.

Keywords
Resistance Training, Gymnastic, Gym, Exercise Training, Quality of Life

1. Introduction
It’s known that the practice of exercise training is extremely important for health
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[1]. Specifically, in women, there are several benefits in all ages [2]. Thus, to improve physical fitness components such as muscular strength and endurance can
bring several positive adaptations to health and quality of life. These benefits are
common objectives in practitioners of many training modalities, such as group
gymnastics and strength training, in which are very sought by young women.
Many popular gymnastic modalities, such as Zumba and Spinning, are understood as aerobic activities of moderate to high intensity, with great caloric
expenditure, usually aiming to improve cardiorespiratory fitness [3]. According
to Liebl et al. [4], this type of modality helps to decrease fat percentage and increase lean body mass, thus facilitating everyday activities. Another type of
training able to increase the lean mass and much practiced by young women is
strength training. According to Dias et al. [5], strength training provides important morphological, neuromuscular and physiological alterations, besides social
and behavioral improvements. The demand of the female public in gyms by
gymnastics group and/or strength training is very high, and these modalities
must be studied not only isolated, but also in their combination, a format commonly adopted by the practitioners. Separately, both modalities (gymnastics
group in their different manifestations and strength training) are accepted as
beneficial, but there is little evidence of training concurrent with these modalities.
Paulo et al. [6] quote out that there is negative interference in performance
when aerobic training is combined with strength training in the same training
period. This statement corroborates Cadore et al. [7] who mention that strength
training simultaneously to aerobic training results in inferior neuromuscular
adaptations to isolated strength training. Some hypotheses related to this fact
may be the overwork performed and the lack of rest, thus not having an adequate muscle recovery.
One of the purposes of sports training and exercise training is the improvement of physical capacities. When training is excessive and prolonged along with
inadequate recovery, many of the positive physiological adaptations related to
physical training are reverted in negative changes and even overtraining [8].
Therefore, in order to avoid overtraining, some care can be considered in structuring the training, such as to train strength and aerobic exercises on different
days and to respect periods of muscle recovery appropriately [6]. In this direction, when training program has primary aim of improving maximal strength or
muscle power by the performing of combined training (aerobic and strength), it
is indicated to perform the modalities in alternate days or perform the training
in strength-aerobic order, always adjusting prescription according with training
status of the individuals [6] [9] [10].
Although the advances of the concurrent/combined training area are large,
the studies generally used cyclic modalities of aerobic training, such as walking,
running and cycling [11] [12] in training models that differ, at least in part, from
what is most trained in “real world gyms” by some populations. Moreover, the
outcomes of major interest in this area are generally variables of physical fitness,
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especially muscular strength, lacking an enlarged view of what the combination
of modalities in a “real world” perspective causes in quality of life. This gap is
even greater when the subject is analyzed in young female public, for little is investigated regarding the performance of group gymnastics isolated or combined
with strength training. Thus, it is necessary to investigate whether the combination of strength training and group gymnastics provides additional gains of
muscular strength and endurance, as well as quality of life, compared to group
gymnastics only. Aiming to partially fill these gaps, the present study had as objective to compare the levels of maximum strength, endurance muscular and
quality of life among practitioners of isolated group gymnastics and practitioners
of group gymnastics combined with strength training. Such as hypothesis, it is
believed that due to a possible excess of muscle work with inadequate recovery,
maximum strength and muscular endurance, as well as quality of life, are not
different between the groups.

2. Methods
2.1. Study Design
The present study adopted a quantitative, comparative cross-sectional approach
in which the levels of maximum strength, muscular endurance and quality of life
were analyzed in two distinct groups, being them: Isolated Gymnastics (IG) and
Combined Gymnastics with strength training (CG).

2.2. Participants
The study had 30 women of 18 to 50 years old, enrolled in a gym located in the
city center of São Leopoldo, RS, Brazil. All participants were training systematically for at least three months. Of the total of 30 participants, 15 performed only
group gymnastics training (IG) and the other 15 performed group gymnastics
combined with strength training (GC). The recruitment of the sample was
non-probabilistic, on a voluntary basis. First, all participants that performed group
gymnastics combined with strength training were invited to participate of the
study. After, these individuals were paired with practitioners only of group gymnastics. All participants were informed of the methodological terms of the present
study and signed a free and informed consent term. The reading and signing of the
consent term were performed individually, prior to the data collection.
Among the gymnastics modalities practiced by the participants of the research
were zumba, spinning, piloxing and functional training, which are performed
weekly in gym. As inclusion criterion, participants should be participating in at
least two sessions per week. The same was valid for strength training, in which
each participant performed a specific training using equipments and free
weights, with exercises for the whole body.

2.3. Experimental Procedures
The access to the gym was carried out, first, through a conversation with the
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coordination and direction of the same, in which the objective of this research
was presented. After agreement of the coordination and direction of gym, a list
of contacts of the young women was requested, going through an analysis and
possibly a first contact. In this first contact with the possible participants,
invitation was made and for those that agreed in participate, consent term was
sent, and after signed terms, were performed familiarizations with the physical
tests, sample characterization data collection and lastly, outcomes data collection.
For data collection, one participant was set at every 30 minutes, and all participants performed an anamnesis and familiarization with the test protocol. The
time of collection was scheduled according to the availability of the participants,
being carried out on weekdays and also on saturdays. During the collection period,
the ratings of perceived exertion (RPE) corresponding to the Borg Scale (6 to 20
points) were also collected with all participants during the group gymnastics sessions, identifying the intensity in the middle and at the end of the sessions.
To data collection, the evaluator was trained under the measurement instruments and collection protocols used. The participants should have been for at
least one day without training to perform the collect.
1) Maximum strength and muscular endurance
To evaluate the maximal strength of lower limbs it was used one repetition
maximum test (1RM) in the knee extension exercise, performed unilaterally,
with the dominant lower limb. Firstly, the participants performed a five-minute
warm-up on a cycle ergometer. After, a load was selected with the intention that
subjects performed a maximum of 10RM, also with the aim of familiarizing
them with the equipment and the movement to be performed.
After the participants have performed the maximum number of repetitions
possible, the load was resized, in order to find the load related to 1RM, using the
coefficients of LOMBARDI [13]. This occurred until the maximum load to be
found. A maximum of five attempts were made, with a five-minute interval between them. The adopted rhythm was 1.5 seconds for the concentric phase and
1.5 seconds for the eccentric phase, which was controlled by metronome.
2) For determination of the muscular endurance, participants performed the
maximum number of repetitions with 60% of 1RM, following the same rhythm
of the 1RM test (1.5 seg for each phase—concentric and eccentric) and range of
execution pre-established.
3) Quality of life
Quality of life was evaluated by the WHOQOL-bref [14] Portuguese version.
This questionnaire is composed of 26 questions with alternatives from 1 to 5,
which generate scores of general quality of life, and in four domains, being these
the Physical, Psychological, Social and the Environment.
4) Anthropometry
Anthropometry variables were used for sample characterization. Were measured height and body mass, in which the Body Mass Index (BMI) was calculated,
by the equation (body mass/height2). Waist circumference also was measured, at
DOI: 10.4236/health.2019.117072
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the midpoint between the last rib and the iliac crest.

2.4. Statistical Analysis
The normality and the homogeneity of the data were evaluated by the Shapiro-Wilk and Levene tests, respectively. As the data were normal, the values of
mean and standard deviation were used as descriptive statistics. The comparison
between the two groups was performed using the independent t-test, adopting a
level of significance of 0.05. All analyzes were performed in the SPSS program,
version 20.0.

3. Results
As sample characterization, age and anthropometric characteristics of the participants are presented in Table 1.
In Table 2 are presented the results of maximum strength and muscular
endurance. It was observed that there was no difference between the groups
studied for maximal strength and muscular endurance of the lower limbs.
In Table 3, overall quality of life and in four different domains are presented.
Table 1. Characterization of the sample in the isolated gymnastics group (IG) and combined gymnastics with strength training group (CG).
Variables

IG (n = 15)

GC (n = 15)

p

Age (Years)

30.13 ± 7.24

29.46 ± 8.18

0.815

Body mass (kg)

68.71 ± 7.58

67.36 ± 9.23

0.664
0.829

Heigth (m)

1.65 ± 0.05

1.66 ± 0.06

BMI (kg/m2)

25.07 ± 2.56

24.39 ± 2.66

0.483

Waist circumference (cm)

81.47 ± 8.45

80.54 ± 8.49

0.767

BMI: Body Mass Index; α: 0.05.

Table 2. Strength and muscular endurance in isolated gymnastics group (IG) and in
combined gymnastics with strength training group (CG).
Variables

IG (n = 15)

GC (n = 15)

p

Maximum strength −1RM (kg)

35.53 ± 8.21

39.20 ± 7.96

0.225

Muscular endurance (rep)

13.13 ± 2.92

13.73 ± 2.86

0.575

1RM: One repetition maximum, rep: repetitions; α: 0.05.

Table 3. Overall quality of life and in different domains in the isolated gymnastic group
(IG) and combined gymnastics with strength training group (CG).
Variables

IG (n = 15)

GC (n = 15)

p

QL—Physical domain

77.61 ± 12.47

75.47± 10.78

0.619

QL—Psychological domain

75.55 ± 9.43

71.11 ± 10.73

0.238

QL—Social domain

77.22 ± 15.57

80.00 ± 10.35

0.570

QL—Environmental domain

70.41 ± 10.01

67.91 ± 9.40

0.487

QL—Overall

82.50 ± 11.37

76.66 ± 12.38

0.190

QL: Quality of life; α: 0.05.
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As for neuromuscular outcomes, no differences were found between the
groups in relation to overall quality of life and in the four domains analyzed.

4. Discussion
The findings of the present study indicate that young women practitioners only
of group gymnastics may present similar muscular strength and endurance, and
quality of life to young women practitioners of group gymnastics combined with
strength training.
In a first moment, the similarity found between groups, especially for neuromuscular outcomes can be considered controversial, for people trained in
strength should have higher neuromuscular fitness compared to your pairs
trained in exercise modalities predominantly aerobic. However, when these
modalities are analyzed of more specific form, it is possible to understand least
in part our results. The intensity reported by the major part of sample in the gym
sessions was the RPE 17, referring to very intense (Borg scale). By the relationship showed by some authors [15] [16] between this point (RPE 17) and the
second metabolic threshold it is plausible that in group gymnastic there was a
expressive recruitment of type II fibers, use of muscle glycogen, being a concurrent stimulus for the strength training in neuromuscular adaptations.
In the literature there are divergent results regarding the effects of aerobic
training simultaneously to strength training for strength and muscular endurance outcomes. In study of Cadore et al. [11] with elderly men, after 12 weeks of
training was observed that the strength group had strength gains of lower limbs
of greater magnitude (67%) than the concurrent training group (41%), the same
did not occur with upper limbs, strengthening the hypothesis that the aerobic
component of the combined training can influence negatively in the muscle
strength gains of lower limbs. However, in present study all participants performed different and acyclic modalities of aerobic training, lacking one group
trained only in strength for better understanding the impact of the two (gymnastic and strength) modalities trained in neuromuscular adaptations. Also it is
importantly considered the sex and age difference between the samples of the
studies. In another study with elderly men and intervention of 16 weeks, Izquierdo et al. [17] not found differences in muscle strength between the one
group trained only in strength and one group that trained of combined form
(strength and aerobic), demonstrating that the aerobic component did not negatively influenced muscle strength gains.
In another study of Izquierdo et al. [18] with middle-aged men, one of the objectives was to compare levels of lower limbs muscle strength in different training models, in which the groups were divided into strength, concurrent and
aerobic. Strength and concurrent training groups presented statistically better
results than aerobic group. Different of our findings, the concurrent training was
more effective for lower limb muscle strength in relation to group that underwent only aerobic training. However it is worth mentioning that the participants
DOI: 10.4236/health.2019.117072
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in present study were women trained, while in study of Izquierdo et al. [10] were
untrained men, besides of the differences in training variables, especially in
weekly frequency, because while in cited study [10] had 1 to 2 days a week of
training, present study as performed in a transversal design in which participants trained in “real context”, generally above to 2 days a week..
The mostly aforementioned studies use cyclical aerobic training, such as
walking, running and cycling, thus arising the need for studies with acyclic and
collective modalities. In this sense, Fernandes et al. [19] emphasize the importance of didactic-pedagogical planning in group gymnastic sessions, since the
results found in their research are that localized gymnastics is an excellent way
to train strength, considering that it was found similarly muscle strength gain to
strength training, thus helping to overturn the paradigm that only the strength
training is beneficial for strength muscle.
Regarding quality of life, the results follow the same direction. It is possible
that similar fitness status, as neuromuscular outcomes, leads to similar functionality, a factor that can in part explain quality of life results. The fact is that with
basis in our study, the addition of the other modality (strength training) does
not add benefits in the overall quality of life and in its different domains in
comparison to practice of isolated group gymnastics.
Analyzing in general all findings and discussions about the study, it is indicated for young women, who desire adequated maximum strength and muscular
endurance, as well as a good quality of life, a care in the structuring of the training, especially in relation to the weekly distribution of the training modalities
and the control of the intensity that these represent, fulfilling a suitable recovery
time between intense sessions, so that the physical capacities can be developed
without excessive volume and intensity of training.
The fact that the prescription of strength training is not totally similar among
the participants may limit the discussion from the point of view of training variables (specificity, volume, intensity and objectives). Another limitation is the
small n sample and the only local of recruitment (gym). However, as strengths
we highlight the analysis of important outcomes in a real, externally valid training scenario, in which trained women were studied in the face of a still neglected
in exercise study are, which is the addition or not of strength training to the routine of group gymnastics practitioners.

5. Conclusion
Based in our results, it can be concluded that the association of strength training
with group gymnastics training performed in high intensity, possibly accumulating excessive muscle work, does not increase strength, muscular resistance
and quality of life in young women.
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