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Effects of weight and plyometric training on running performance
in high school aged long-distance runners

Katsunari Asano and Jin Uchimaru
Abstract

PURPOSE: The purpose of this study was to examine the effect of weight and
plyometric training on running performance in high school aged runners. METHODS:
14 high school aged long-distance runners (Age: 16.1 = 0.7 years; Body Mass: 54.1 + 4.1
kg; VO,max: 6564 £ 3.0 ml/kg/min) participated in this study. Subjects separated into
weight training intervention group (WT, n=7) and control group (CON, n=7). Intervention
of weight training period was 21 weeks. WT group completed 1-day weight training
and 1-day plyometric drills in each week addition to running practice, while CON group
carried out only running practice. All subjects were required to record running distance
in every practice during the intervention period. Before and after the intervention period,
all subjects were completed a submaximal and maximal incremental treadmill test for
measurements of running economy, HR and blood lactate concentration at submaximal
exercise, VO,max, and run time as running performance. We also measured reactive
strength index (RSI) that was assessed by 4 jumps and drop jump, countermovement
jumps (CM]J), knee extension/flexion isometric strength. Statistical analysis was
performed by Wilcoxon signed-rank test across intervention (pre vs. post). RESULT:
Running distance in practice as training volume was significantly longer in CON than WT
in every month during the intervention. Drop Jump’s RSI (m/ms) improved significantly
(p<0.05) in WT (from 1.368 £ 049 to 1692 = 042).VO,,.. significantly improved (p<0.05)
in WT (from 659 * 270 to 67.3 = 298). %VO,max at 1° and 3™ stage were significantly
improved (p<0.05) in WT (from 615 = 4.84% to 60.0 = 4.83% and from 895 £ 3.84% to
86.5 = 4.76%, respectively). Both groups increment run time at 4™ (from 346.9 = 50.75sec
to 4250 = 519sec in WT and from 342.3 £ 3891sec to 409.7 = 43.70sec in CON, p<0.05)
compared with the respective pre-test baseline. CONCLUSION: Intervention of weight
and plyometric training improve RSI, running economy, and run time in high school
runners.
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TABLE 1 Age, height, body weight, body fat percent and VO,max of the subjects

Body weight  Body Fat \‘IOgmax
(ke) (%) (ml/kg/min)

Age
(yrs)

Height
(m)

Weight Training Group  16.430.9 1.71:4.3 10.243.6 65.9+2.7

(WT; n=7)

53.8+24

Control Group 16.0:0.8 1.71#3.1 54.4+5.2 8.0+1.8 64.9+3.1

(CON; n=7)

Values are meanSD.
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FIGURE 1. The experimental design of this study

3. WTH#DIL—Z=2Y

B OBHRME I Cmz, 74 L —
Zv % (Table 2) 7S5 A4F A1) 7 A
(Table 3) ZZNZ1H 1 [FIOMHE T -
7. DI MBI TIAE A N) 7 AT
NSCA CSCS D&t& =9 A S&C I —F
DN THEL 72,



TIAPBIPTIAFA M) I AL ==Y T ORADERERBEBGERTO 7 > =2 787 5 =< Y AU RUT T

TABLE 2. 21-week weight training program for WT group.

Phasel Phasell Phasell PhaselV
Week 1-5¢ 6-101 1113+ 142191
Barbell Jump Squat 3x5@20kgbar
(Single)
Barbell Jump Squat 3x5@20kg bar 315@20kg bar
(Consecutive)
Back Squat 3:8@65-75%1RM  3:5@77.5859%1RM 4x3@85-90%IRM  3x5@80-85%1RM
Romanian Deadlift 38 35 33 )
Bench Press 358 355 35 5
Dumbbell Row 38 35 35 s
Inchworm 2312 212 212 2x12
Values are s
*: Lon elay championship took place atthe weekend of 13% week
t: \\'eeL 10, and 15 were no lift day becauseofd load week
i Week 19 and 20 were no lift day because of exam weeks
TABLE 3. 21-week plyometric training program for WT group.
Phasel Phasell Phaselll
Week 16 114 1521
Ankle Hop 2220 318 318
Countermovement Jump 25 1x10 1x10
Drop Jump 1x10
Power Skip 4x30m 4x30m 4x30m
Bounding 2x10m 4x20m 4x20m
S Consecutive Hurdle Jump xS
5 Consecutive Hurdle Jump x5-8
to 10m sprint
Values are sets xrp s or distance:
* 1 Week 13 da L k place at the kend:

1 We & 19 and 20 were non-ift day because of exam weeks.
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FIGURE 2. Maximal treadmill running test protocol
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FIGURE3. Comparison of running distance in each month between groups
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FIGUREA4. Relationship between %VO,max at 3" and Drop Jump — RSI
at the post test

TABLE 4. Comparisons of Drop Jump-RSI, VO2max. %VO2max. and Run time from pre- to post-intervention

WT Group CON Group
Pre Post Pre Post
Drop Jump-RSI (m/ms) 1.368£0.49 1.692+0.42" 1.197 £0.38 1.315+0.29
\./O:,mx (mi/kg/min) 65.9+2.70 67.3+2.98 64.9%+3.09 68.7+3.71
%\.’O:,m at 5.5min’km (%) 61.5%+4.84 60.0 +4.83" 61.8+3.14 59.2+2.77
%\'/OZM at 4.5min’km (%) 71.6£5.07 69.8 £ 4.85 73.31+4.33 68.61+5.23
%\./O:,m at 3.5minkm (%) 89.5*3.84 86.5+4.66 92.3+3.20 89.0+291

Run Time (sec)

346.9+50.75 425.0%50.19" 3423+3891 409.7+43.70°

Values are mean *+ SD.

* p < 0.05, significantly different from pre intervention value
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