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ABSTRACT

The strength trainability in children has been wjdexplored, however, there is still a questionimith regard to
how strength decreases when they stop training.obfective of this study was to evaluate the efféd2 weeks of
muscular strength detraining of boys trained for @2eks. Seven prepubertal boys (EX 9.4 + 1.6 yehage)
trained three series of 15 repetitions, three tirmeseek for 12 weeks. The training, supervised dewtloped in
equipments, consisted of eight exercises inclukivegge extension (KE) and elbow flexion (EF). TheMLt&st of NE
and EF was performed before and after training 42dweeks after detraining. A similar group of béys= 7, 9.7
+1.7 years), who did not train served as conti©l)). After training, the group EX increased (p 9€B) 1-RM from
14.6 £+9.8t0 26.2 £12.9 kg in KE, and 4.7 +27® £4.1 kg in FC. After 12 weeks of detraininge tL-RM was
19.6 +£11.2 in NE and 6.5 £3 kg in FC. The dece=as strength was not statistically significant<([0,05)., the 1-
RM of NE decreased significantly (p > 0,05) frori4+ 0.1 to 0.45 +0.1 and from 0.83 +0.2 to 0.6D.2 of the
body weight. The EF strength did not decrease Bagmtly when corrected by the body weight. Thersgth levels
did not change in the first 12 weeks for group @Owever, after 24 weeks, it presented an incredgd @ in the
1-RM of KE and 53% in EF. One concludes that, aftetraining, the muscular strength presented naifzant
reduction in absolute values; the results are digant only when corrected by weight and it is oelydenced for
the lower limbs.

Keywords: strength, detraining, Elementary school students

INTRODUCTION

The muscular strength trainability is observedhiidten as well as in adults. In previous studiesreases on the
muscular power in boys were observed when adeguatéhed[1-3]. The strength training may bring éfits to the
physical performance and to the health of childrech as the improvement on the motive coordinatiwhsportive
performance, the improvement on the body compasitio other words, increases on muscular mass lrenai
boys, decreases on body fat[4] and the decreas@mavention of lesions in recreative and compeditports as
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well as the improvement on the competitive perfarogg5]. There is a lack of information with regad the
detraining period; however, a study of Hakkinen Kothi[6] reports that during a period of eight weetithout the
training stimulus, the strength decrease in adsltgitially due to the neural disadaptation caubgdinactivity.
Other studies[7,8] also followed the detrainingigetiin adults. Following the detraining period firleast the same
period of training in adults, it is expected thhe tloss would be equivalent to gains obtained wiéiming. In
children this can be less evident, once they atkardeveloping and maturation phase, what leads tmavoidable
increase on size and muscular strength[9]. Faigenbet al.[10] observed a significant drop in theesgth of
children after 8 weeks of detraining; now Blimkie &.[11] verified a slight drop, however, not siigant in
strength of 1-RM after eight weeks of detrainingpiepubertal children. On the other hand, in spenthodalities in
which strength is determinant for the performartbe, training interruption phase could affect sttenon the
competition phase[12]. Studies that evaluate theanténg period in children are scarce, and mame$ present
diverging results with regard to the alterationswoed in this period at the different maturatiostdges. The
objective of this study was to evaluate the effefc12 weeks of detraining on the muscular strermgtboys who
trained for 12 weeks.

MATERIALS AND METHODS

Subjects

The sample of this study was composed of two groapexperimental group (EX) and a control grou@)CGhe
groups were selected from two different schoolsbdth groups (EX and CO), the responsible for thgshafter
being aware of the procedures and activities dgesldn the research, signed a consent form withatfreement
from the participant.The group EX was composed of seven prepuberta[bh8)with the average age of 9.4 + 1.6
years. The averages (+ SD) of weight, height, voé/@9.9 + 11.8 kg; 142.0 + 11.4 cm; 20.1 +10.79d 28.1 £ 5.9
kg, respectively. This group trained for 12 weéekse group CO was composed of seven prepubertal witgsthe
average age of 9.7 + 1.7 years, who presentedtioevfng averages (+ SD) for weight, height, 36.8.9 kg; 142.2

+ 6.4 cm; 15.9 £ 7.7% and 29.0 *+ 2.9 kg, respebtivEhis group participated in no oriented physiaativity or
specific training program during the 24 weeks &f study.

Stages of the study

The study had duration of 24 weeks and the streag#tuations were performed before training (prej after
training (post) and after 12 weeks of training rdieing (D3) for group EX; for group CO, the evaioas followed
the same standard and period.

Maximal isotonic dynamic strength — 1-RM

All strength tests were evaluated in the knee ekbenand elbow flexion movements. For this evabmtithe 1
maximal repetition test (1-RM)(16), which consisfsthe performance of the movement in all articidarplitude
with execution time of 5 seconds was used. Theltegis were progressively applied with intervallofminute
between attempts until the boy could no longergrarfa full repetition. The load of the previouseatpt was
consideredin order to find the relative strength, the absoktrength was divided (corrected) by the bodygivei

Strength training

The strength training had duration of 12 weeks whilee weekly sessions of 60 minutes. Each sesgsndivided

as follows: 10 minutes of warm up in horizontal leyergometer Taurus without load; 40 minutes oérgjth

exercises (described below) and 10 minutes of bibi exercises (passive) performed by the prafess
responsible for the training. The program includeain and secondary exercises. The main exercises weees
extension and elbow flexion respectively develojeextensor chair Taurus and “Pulley” of the saateel, adapted
with “Scott” seat. The secondary exercises werealdiguction and abduction, pectoral (bench preds dvitmbbells

or in bench press machine, Taurus equipment), déesa deltoid), sit up and lumbar. The boys perfed an

adaptation session in the week prior to the begmoff training, which intensity was of 40% of thekRM test. The

training intensity ranged from 60 to 80%[17] of thdkM test.

Statistical analysis

In order to verify differences between all pericaizalyzed for each group, the non-parametrical aiglywas
performed using the Friedman test. The differereteveen the evaluation periods was verified throtnghmethod

of Multiple Comparisons for the Friedman test. Anfgarametrical test was selected, once data wete no
homogeneous and the sampling number did not adpér@ametrical analysis. For the inter-groups anslyke T-

4514
Scholars Research Library



Masoud Zamaniet al Annals of Biological Research, 2012, 3 (9):4513-4518

Test for Independent Samples was used for eaclhdydnr all variables evaluated. A parametrical lgsia was
selected, once when methods (TTest and Mann-Whifeet) were compared, no differences statisticafpificant
were verified, thus the parametrical method wascsetl. The statistical package used for all aralysis the SPSS
8.0. The significance level adopted was p < 0,05.

RESULTS

For the 1-RM strength values of Knee Extension (K&l Elbow Flexion (EF), the groups presented ffergince
statistically significant when compared to eacheottiuring the periods of study, thus becoming thelar groups
(table 1). After 12 weeks of training, group EX rieased significantly (p < 0,05) the 1-RM strengthkonee
extension and elbow flexion in 78 and 67% respebtiyfrom 14.6 + 9.8 to 26.2 + 12.9 kg in knee @&sien and
from 4.7 £ 2t0 7.9 £ 4.1 kg in elbow flexion). Theoup CO did not change statistically the strengtlues at the
first 12 weeks, however, after 24 weeks (from jr®8), the group CO increased 41% in knee extersimh53%
in elbow flexion(table 1).

TABLE 1
1-RM of Knee Extension (NE) and Elbow Flexion (Efexperimental (EX n 3
7) and control (CO n = 7) groups in the 24 weekstofly (average and SD)

Strength Group Pre Post D3
1-RM NE (kg) EX 146+9.8 | 26.2+12.9* | 196+11.2
Cco 13.0+4.1 14.7+04.1 18.3 £ 04.7#
1-RM EF (kg EX 47+2.0 7.9 +04.1* 6.5+03.0
Cco 34+1.0 4.2+01.1 52 +01.1#

(*) difference statistically significant (p < 0.0%)pom pre to post.
(#) difference statistically significant (p < 0.08pm pre to D3.

After 12 weeks of detraining, despite presentingeradency, the absolute values of 1-RM strengthroug EX
presented no statistically significant drop (p 89), from 26.2 + 12.9t0 19.6 + 11.2 kg for KE d&maim 7.9 £ 4.1 to
6.5 + 3.0 kg for EF. The results also show thattdraency is more evident in the lower limbs tharhe upper
limbs (table 2).

TABLE 2
1-RM of Knee Extension (NE) and Elbow Flexion (EfFexperimental
group (EX n = 7) after 12 weeks of training and-aeing (average and SD)

Strength Posi D3
1-RM NE (kg) 26.2+12.9 19.6+11.2
1-RM EF (kg 7.9+04.1 6.5+03.0

When the results were corrected by body weight,stinength drop from Post to D3 was significant lie knee
extension.
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Fig. 1 — Averages and Standard deviation of 1-RM sgngth of knee extension
corrected by body weight and LBM during detraining of group EX

The 1-RM strength of knee extension corrected leylitbdy weight presented reduction of 41% (p > Q.65)m
0.64 +0.15 to 0.45 £ 0.15, and of 36% (from 0.83.29 to 0.61 + 0.26), (figure 2).
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Fig. 2 — Averages and Standard deviation of 1-RM stngth of elbow flexion
corrected by body weight during detraining of groupEX

DISCUSSION

The results of the present study demonstrated éfiter 12 weeks of strength training, an increasehe 1-RM
strength of 78% occurred for the knee extension @n@7% for the elbow flexion in prepubertal boydter 12

weeks of detraining, a significant knee extensiecrdase strength of 41% corrected by the
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body weight. In the control group, a progressivel dmological increase on 1-RM strength occurredindpe
significant only at the end of the 24 weeks. Twad#ts[10,11] observed the detraining period indsieih. Blimkie

et al.[11], after 8 weeks of detraining precede® @feeks of dynamic training, observed a non-sigaift decrease
in the 1-RM absolute strength of prepubertal baybeénch press and leg press. These results of Rlietkal. are
similar to results of the present study, once preska decrease tendency of absolute strengthstatigtically not

significant.

Faigenbaum et al.[10], recorded a 28.1% decreasthe-RM strength in the knee extension of a grofifl
prepubertal boys and 4 girls after 8 weeks of dtrg preceded of 8 weeks of dynamic training.

Faigenbaum et al.[10], found significant reductmnthe 6-RM absolute values (submaximal) afterteigieks of
detraining, now Blimkie et al.[3] evaluated thatmsa detraining duration and found no reduction stiatlly

significant evaluating the maximal strength usihg 1-RM test. Maybe if tests were similar, the hsspresented
different behavior.

In another study, Blimkie et al.[4] verified no texdion on strength in the detraining period for theper limbs;
these results are similar to results of this studyere no reduction statistically significant ore th-RM strength of
elbow flexors was verified as well. The non-redoctiof strength in elbow flexors could be associdedhe
trainability difference between upper and lowerrsegts[ 11].

Intense gains of strength in prepubertal childrem @bserved in the first four to eight training wkeedue to
neuromotor adaptations and, after this periodngtte remains increasing, but in lower degree[18]s Ipossible
that, when the detraining period is evaluated ighteweeks, preceded of eight weeks of training fine significant

reduction on strength because in the period in kvhicelevant gain of strength occurs, the stimiduemoved, thus
the drop may be more intense as observed in tidy sfu-aigenbaum et al.[10].

Only a few studies compared results of group Ex¥rtaup CO. In the present study we observed thaheaend of
the 24 weeks, both groups presented values wittlifference statistically significant in the sevetaRM strength
measures. Thus, the strength training in prepubehiliren did not influence the strength gain daghe growth
and development process.

In the detraining period, the strength reductiomdults is always evident, between 12%[19], somegi reaching
up to 68%][20]. Considering that the strength gairadults and prepubertal children is differentpther words, a
neural and morphological adaptation occurs to aduitthe increase on the muscular mass, it is ¢xgdbat the
strength loss behavior is also different. In pregtdd children, the maturational process makes dnength

reduction in the detraining period less evident[Tjis study had as limitation the reduced samptingber, and a
larger number of individuals is desired in furtistudies. More studies evaluating this period walhitibute for the

knowledge about variables that may influence thengfth detraining in children.

CONCLUSION

Although the strength reduction was not statisycalgnificant, one should consider that this rethrc indeed
occurred after training interruption and it mayreéevant in children who participate in competitisggorts. Thus,
the maintenance of the strength training shouldcdmesidered, especially in preparation periods i skveral
sportive modalities.
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