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Abstract Methods

PURPOSE: The purpose of this study was to evaluate l?one mineral _densit_y f';\nd strength in Table 1: Age, height, body mass, th ree-repetition maximum (3-R|\/|), and maturity offset Dre- and Each session included 4 lower (squats, step-ups, leg extension and
prepubescent youth ages 8 to 10 years pre- and post-resistance exercise training (RET). ] ] o fl t d? bodv (b h hould lat
exion, etc.) an upper noay (vencn pPress, rows, snoula press, 1a

METHODS: Twenty-nine healthy prepubescent male and females (14 females and 15 males: post-resistance exercise training (RET) and control (CON) groups. . : -

2 YRR | i | . oulldowns , etc.) exercises. Warm-ups included agility ladder and short
mean + SD; age= 9.3 + 0.9 years; height= 137.6 + 8.5 cm; body mass = 34.8 + 9.6 kg; maturation ) 7 i
offset = -2.94 + 0.64 years) were recruited and completed RET or served as a control (CON). Pre- RET CON nurdle drills. The RET program was based on a traditional linear
?nd po;tl-testing consisted of dual-enedrgy Xi;ray assorptiometiyd(DXA)(and 3-repet)iti0n rgsximum veriodization model with volume decreasing and loads increasing over
3-RM) leg extension. DXA was used to obtain bone mineral density (TOT-BMD). In addition, - _ ) - - _ _
BMD was analyzed separately for the left and right leg. Measurement of lower body strength was Variabie Pre Post Pre Post the course ot the_ Program (I'e" week 1=3 S_e'[S, 8-12 re_petltlons, week 8:
obtained with 3-RM leg extension. Participants in the RET group completed three whole-body 5 sets, 3-5 repetitions). Separate two-way mixed factorial ANOVAS
sessions per week for 8 weeks (24 RET sessions total) that was focused on improving leg extensor roup IRET vs. CONI1 x time [Pre vs. Post]) were used to examine
strength. Each session included 4 lower (squats, step-ups, leg extension and flexion, etc.) and 2 Age (years) 9.37 £0.97 9.560 £ 0.96 9.1+0.81 9.3+0.83 (%teni)izil chanaes for -|]_OT-B|\/||i:) and 3-RM])Se arate three-wav mixed
upper body (bench press, rows, should press, lat pulldowns , etc.) exercises. Warm-ups included ? torial ANOg/A RET CON ' | P hodv [L eft IE/

ili ' iti i - dCloria S (grou VS. X 1ower Do e eg Vs.
agll_lty_ladijer and shori hurdle drills. The _RET program_was ba_sed on a traditional linear Helght (Cm) 13790 + 920 13953 + 915A 13706 4+ 731 13821 + 750/\ _ _ (g P [ ] _ y [ _ 0
i)_erlodlzalilin rr;odel V\gtgz\/olumfe_decreasmsgng Ioadsslr;creasmg ov)eréhe course of the pro_gradm nght Leg] X time [Pre VS. POSt]) were used to examine potentlal

l.e., week 1 = 3 sets, 8-12 repetitions; week 8: 5 sets, 3-5 repetitions). Separate two-way mixe - - . 2
factorial ANOVAS (group [RET vs. CON] x time [Pre vs. Post]) were used to examine potential BOdy Mass (kg) 3557 - 1012 3765 - 1053/\ 3317 848 3404 - 826/\ differences In BMD. of the !ower.body._Par’Ual eta (np ) squared was
changes for TOT-BMD and 3-RM. Separate three-way mixed factorial ANOVAs (group [RET vs. calculated for each interaction with Cohen’s d effect size (ES) used for
CON] x lower body [Left Leg vs. Right Leg] x time [Pre vs. Post]) were used to examine potential 3-RM (kg) 13.67 £4.73 28.77 £ 7.15* 16.38 = 4.53 19.45 + 5.69 follow-up t-tests.
differences in BMD of the lower body. Partial eta (n,*) squared was calculated for each interaction
with Cohen’s d effect size (ES) used for follow-up t-tests RESULTS: There was a significant two- Matu rity Offset
way interaction for 3-RM (p<0.001,np2:0.565). There was a significant (p<0.001; d=3.33) -287 T 064 -271 T 068/\ -310 T 066 -298 T 067/\ R I t
increase in 3-RM from pre- (13.67+4.73 kg) to post-RET (28.77+7.15 kg) and no significant (yearS) eS u S
Increase (p=0.192; d=0.56) for the CON. In addition, 3-RM was greater (p=0.004, d=1.44) for *Indicates Significant INncrease pre_ to post_RET
RET than CON at post-testing with no differences between groups at pre-testing (p=0.200, d = AL c g i i ] There was a significant two-way interaction for 3-RM (p<O 001
0.59. For TOT-BMD, there were no significant time x group interactions (p=0.529) or main Indicates Slgmflcant Increase from pre- to post—lnterventlons (collapsed groups). ' ’

np220.565). There was a significant (p<0.001; d=3.33) increase In 3-
RM from pre- (13.67+4.73 kg) to post-RET (28.77+7.15 kg) and no
significant increase (p=0.192; d=0.56) for the CON. In addition, 3-RM
was greater (p=0.004, d=1.44) for RET than CON at post-testing with
no differences between groups at pre-testing (p=0.200, d = 0.59. For
TOT-BMD, there were no significant time X group interactions
(p=0.529) or main effects for group (p=0.686) or time (p=0.051). For
lower body BMD, there was no three-way Interaction (p=0.314), group
X leg (p=0.814) or leg x time (p=0.762) two-way interactions, but there
was a group X time interaction (p=0.020; n,°=0.185). Lower body
BMD increased (p=0.007, d=0.68) from pre- (0.889+0.107 g/cm?) to
post-RET (0.906+0.110 g/cm?), however, there was no significant
change (p=0.33, d=0.35) in lower body BMD pre- and post-CON.

effects for group (p=0.686) or time (p=0.051 ). For lower body BMD, there was no three-way
Interaction (p=0.314), group X leg (p=0.814) or leg x time (p=0.762) two-way interactions, but
there was a group x time interaction (p=0.020; n,=0.185). Lower body BMD increased (p=0.007,
d=0.68) from pre- (0.889+0.107 g/cm?) to post-RET (0.906+0.110 g/cm?), however, there was no
significant change (p=0.33, d=0.35) in lower body BMD pre- and post-CON. CONCLUSIONS:
Prepubescent who participated in a traditional linear periodization 8-week (3 days per week) RET
program had increases in leg extension strength and BMD of the lower body. PRACTICAL
APPLICATIONS: Resistance training is an effective exercise modality to improve maximal
strength and bone mineral density in prepubescent youth. These results support efforts to increase
opportunities for youth to participate in RET to improve muscular strength and decrease risk of
bone fractures and, subsequently, improve sport performance and overall health.
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Introduction e

Exercise interventions for ten months or more increases bone mineral
density (BMD) in prepubescent youth. However, it i1s unknown If a
structured 8-week exercise program based on linear periodization will
Increase BMD In prepubescent youth as Is seen in adults.
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Conclusions

« Traditional linear periodization RET programs increased leg
extension strength and BMD of the lower body.
« Resistance training Is an effective exercise modality to improve

BMD (g/cm°)
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To evaluate bone mineral density and strength in prepubescent youth 1.00 - maximal strength and lower body BMD in prepubescent youth
ages 8 to 10 years pre- and post-resistance exercise training (RET). * These results support efforts to increase opportunities for youth to
participate in RET to improve muscular strength and decrease risk
of bone fractures and, subsequently, improve sport performance
M et h O d S 0.75- and overall health.
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Twenty-nine healthy prepubescent male and females (14 females and
15 males; mean = SD; age= 9.3 + 0.9 years; height= 137.6 £ 8.5 cm; 0.50 - Refere NCES
body mass = 34.8 + 9.6 kg; maturation offset =-2.94 + 0.64 years) . .
were recruited and completed RET or served as a control (CON). ). RET CON Blimkie CJ, Rice S, Webber CE, Martin J, Levy D, Gordon CL. Effects of resistance training on bone mineral

content and density in adolescent females. Can J Physiol Pharmacol. 1996 Sep;74(9):1025-33. PMID: 8960394.

Pre- and post-testing consisted of dual-energy x-ray absorptiometry
(DXA) and 3-repetition maximum (3-RM) leg extension. DXA was
used to obtain BMD (TOT-BMD) and separately for the left and right
leg. Measurement of lower body strength was obtained with 3-RM
leg extension. Participants in the RET group completed three whole-
body sessions per week for 8 weeks (24 RET sessions total) that was
focused on improving leg extensor strength.
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Figure 1: Plotted individual values and mean (standard deviation) lower body bone
mineral density (BMD, g.cm2) pre- and post-intervention for the resistance
exercise training (RET) and control (CON) groups.
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