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Improving Running Speed with Resisted

Purpose

o Does training with
resistance improve
sprinting
performance?

o Will resistance from an
adjustable self-
propelled treadmill
elicit speed gains?

Subjects
Youth Athletes
o High School Football
o N=18
o Means:
= Age 16.7 + 1.04 yrs
= Height 176.1 £ 6.88 cm
= Weight 86.4 + 20.07 kg

o

Measures

o Vertical jump

9.1m (10yd) sprint
36.6m (40yd) sprint
91.4m (100yd) sprint
Pro Agility test

O O O O

Design
o Pre-Post Testing
o Technique instruction to
both groups
o Control Group
o Resisted (RES)
subjects participated
in sprint training 2x per
week
o Drills with load
= Build Ups
= In-Outs
= Sprints

Results
o Significant changes;
= RES group: YES
= CNT group: NO
o Significant Difference
between RES and
CNT groups
o Improvements;
= 10, 40 & 100 yd Sprints
= Vertical
= Pro Agility

Treadmill Sprinting

Overview

Sprinting speed is an important component of performance in many sports including football, soccer,
baseball, and basketball (1,5,6,12). Resistance during sprinting has been proposed to increase force
output in the lower extremity, increase stride length, and increase explosiveness during initial strides
(2,3,6,7). Another possible benefit of sprinting under resistance is increased kinesthetic feedback,
allowing the athlete to better improve technique (7). Resisted sprinting is a common method with the
resistance added through parachutes, towed sleds, elastic tubing, and partner resistance (1,2,6,7,8).

It has been documented that full speed in sprinting is not obtained until acceleration has taken place for
30-60m (7,8,11). Since the majority of sprints in these sports last for less than this distance acceleration
may be considered the more important factor. A new commercially available sprint ergometer (FORCE
from Woodway, USA) allows for resisted sprint training in an indoor setting. It also allows training
variables such as time, distance, speed, load, and power output to be monitored.

Methods
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progressive sprints and jumps.

Experimental Design

Subjects in the experimental group participated in resisted sprint training 2 times per week for 4 weeks.
Training was performed on a FORCE treadmill (Woodway USA, Waukesha, WI). This is a non-
motorized treadmill on which the athlete propels the belt while tethered from behind. A constant
resistive force from 1 — 150 1bs in 1 Ib increments can be applied through a braking mechanism. Each
training session lasted approximately 35 minutes consisting of a standard dynamic warm-up, build-up
sprints, in-outs, resisted acceleration sprints, and a stretching cool-down (Table 1).
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Results

The experimental group demonstrated a statistically significant improvement in all performance tests during a 4-week treatment period and

Table 1: Pre, Post Test Results

PRE POST
10 40 100 CMJ Pro 10 40 100 CMJ Pro
Agility Agility
RES |Mean| 1.98 548 1553 48.11 5.58 1.88** 5.22** 14.87* 50.00* 5.40**
SD 0.26 053 244 744 047 023 041 210 755 0.49
CNT [Mean| 1.88 525 1500 51.79 5.52 186 524 1492 5214 550
SD 0.31 090 259 821 0.87 033 090 249 777 0.87
* sig., p. < .01 ** sig., p. <.001

only 8 training sessions. The control group showed no significant improvements (Table 2). There was a significant difference in the
changes in performance between the groups (Figure 1). There was a greater improvement in the shorter sprint distances (Table 3). The
shorter training history and level of performance among these high school athletes may have made such improvements in a short time
possible.

Practical Applications

The idea of resisted sprinting is not new. Since acceleration is an important aspect of many team sports and occurs many times during
competition, any effective and efficient method of improving acceleration is valuable for coaches and athletes. This resisted sprint
ergometer can be used in a small space indoors and can measure important training variables. Precise measurement of resistive loads and
feedback on performance through times, distances and power output may enhance its effectiveness. Being indoors and stationary can allow

Table 2: Resisted Sprint Training Protocol

a coach to view sprinting technique at a perpendicular angle and
give technique cues constantly.

Exercise Repetitions Resistance
Week 1 60 yard build ups 3 References
60 yard build ups 4 2.5% 1. Arthur, M. and B. Bailey. Complete conditioning for football.
In-Out 4 2 59 Champaign, IL: Human Kinetics, 1998.
n-Outs 7o 2. Costello, F. Training for speed using resisted and assisted methods.
40 yard Sprints 6 5.0% NSCA J. 7:74-75. 1985.
3. Delecluse, C. Influence of strength training on sprinting performance:
Week 2 60 yard build ups 3 1C;16rreln9t9f7'1ndings and implications for training. Sports Med. 24:147-
60 yard build ups 4 5.0% 4.  Delecluse, C. et. al. Influence of high-resistance and high-velocity
In-Outs 4 5.0% training on sprint performance. Med. Sci. Sports Exer. 27:1203-1209.
. 1995.
0,
40 yard Sprints 6 5.0% 5. Kirkendall, D. The Nature of the Game. In: Proceedings of 2002
) International Football & Sports Medicine Conference, American
Week 3 100 yard build ups 3 Orthopedic Society for Sports Medicine. 2002, Beverly Hills, CA,
100 yard build ups 4 5.0% usa. o
6.  Klinzing, J. Improving sprint speed for all athletes. NSCA J., 6:32-33,
In-Outs 4 5.0% 1984.
60 yard Sprints 6 7.5% 7.  Korchemny, R. A new concept for sprint start and acceleration
training. N. Stud. Athlet. 7:65-72, 1992.
: 8. Mann, R. Speed development. NSCA4 J., 6:12-20, 1984.
Week 4 100 yard bUTId ups 3 9.  Mcfarlane, B. Speed...A basic and advanced technical model. TAC
100 yard build ups 4 5.0% Track and Field Coaching Manual, 2nd Edition, TAC Development
In-Outs 6 5.0% Committee. Champaign, IL: Leisure Press, 1989. pp 14-19.
60 d Sorint 6 759 10. Mero, A., P.V. Komi , H. Rusko, and J. Hirvonen. Neuromuscular and
yard sprints 70 anaerobic performance of sprinters at maximal and supramaximal

speed. Int. J. Sport Biomech. 8:55-60. 1987.

11. Mero, A., P.V. Komi, and R. Gregor. Biomechanics of sprint running. Sports Med. 6:376-392. 1992.

12.  Plisk, S.S. Needs Analysis. In: Training for Speed, Agility and Quickness, Brown, L.E., V.A Ferrigno and J.C. Santana, ed. Champaign, IL: Human
Kinetics, 2000. pp 6-16.

13. Young, W., B. McLean and J. Ardagna. Relationship between strength qualities and sprinting performance. J Sports Med. Phys. Fit. 35:13-9. 1995.
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