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Abstract | Complex training is a combination of weight training and plyometric, where it alternates
biomechanically similar high load weight training activities with plyometric exercises in the same
program, for example squats and jump squats. The purpose of this study is to investigate the effects of
eccentric barbell hip thrusts during complex training (ECT) and concentric barbell hip thrusts during
complex training (CCT) on speed, agility, and power in female field hockey athletes. The other objective
is to compare the effects of ECT and CCT on speed, agility, and power in female field hockey athletes.
Twenty-seven female university athletes will be involved in a 6-weeks of training program. They will be
divided into three groups: eccentric BHT during complex training (ECT, n =9), concentric BHT during
complex training (CCT, n = 9), and control group (CG, n = 9). Before and after the intervention, all
athletes will assess for pre- and post-test in 20-m sprint test (speed), slalom sprint and dribble test
(agility), and the countermovement jump (power). There are many research studies that have insight in
the strength and conditioning field, but most of the studies have focused on male athletes, other types of
sports and different types of exercise training. This study will provide the improvement of the athlete’s
on-field performances while reducing the chance of injury, help coaches and trainers to improve their
athletes’ growth and performances that lead to team’s success, and give additional understanding and
knowledge to other coaches and researchers.
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1. INTRODUCTION

Field hockey is a high-intensity team sport that requires players to compete with the combination
of stick skills, footwork, repeated short sprints, tackle, acceleration, deceleration, and changes of direction
during matches [7] [4]. Female field hockey athletes are a devoted and skilled group who require training
to maximize their athletic performance [4] [6] [10]. Resistance training (RT) has been proven to enhance
maximum and explosive strength, leading to improved sports performance in athletes [5] [14]. Indeed, an
earlier study, found that resistance training improved the physical strength and endurance of both male and
female hockey athletes. Complex training is also known as one of the RT methods to improve athlete's
performances.

Complex training (CT) is a combination of weight training and plyometrics, where it alternates
biomechanically similar high load weight training activities with plyometric exercises in the same program,
for example, squats and jump squats [3]. A recent study showed that a six-week complex-contrast training
(CCT) intervention of male field hockey training enhanced 30 m sprint, countermovement jumps with arm
swing (CMJA), modified agility T-test (MAT), and isokinetic strength.

Other than that, barbell hip thrust (BHT) is a lower-body exercise that increases the muscular
capacity of the hip extensors. This exercise may be beneficial in improving athletic performance while
lowering the risk of knee injury due to the unusual posture and weight displacement during the activity [1]
[13]. This strengthening activity is different from traditional exercises like split squats, deadlifts, and front
or back barbell squats [8]. Lately, BHT has been proposed to improve speed, horizontal force output, and
gluteus maximus hypertrophy [1] [2]. Researcher found a potentiation effect on both 10- and 15-m sprints
in handball players following a BHT training exercise with either moderate (50% of 1RM) or heavy (85%
of 1RM) loads.

Skeletal muscles, which are linked to bones and move them relative to one another, can contract in
two ways when activated, which are concentric (CON) and eccentric (ECC). The muscle attachments are
brought closer together in the case of CON, whereas they move away from each other in the case of ECC
[9]. Many studies have shown that RT primarily consists of ECC (lengthening) contractions that induce
greater muscle adaptation responses than training that primarily consists of isometric (ISO) or CON
contractions [11] [12] compared ECC-only and CON-only training of the elbow. flexors twice a week for
5 weeks and discovered that muscle thickness of the biceps brachii and brachialis increased after the ECC-
only training (7.1%), whereas MVC torque of the elbow flexors increased similarly after the ECC-only
(22.5%) and CON-only (26.0%) training.

Even with numerous developments in sports science research, there is still a considerable gap in
our understanding of the effects of ECC and CON during CT on female athletes. Even though there are
many research studies that have insight in the strength and conditioning field, most of the studies have
focused on male athletes, other types of sports, and different types of exercise training. This shows a gap
in targeted research on how this CT method might affect the performances in speed, agility, and power
among female field hockey athletes. Thus, this current research seeks to compare the effects of eccentric
(ECT) and concentric (CCT) during complex training on speed, agility, and power among female field
hockey athletes.
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A Speed

In multiple studies investigating the effects of CT on sprint performance, athletes who participated
in CT showed consistent improvements. It also reported significant improvements in 20-meter sprint
performance among university soccer players after an 8-week complex training program. The complex
group improved from 3.19 + 0.18 seconds to 3.06 + 0.13 seconds, while the control group showed modest
change. They also found substantial increases in male handball players’ 10-meter and 20-meter linear
sprints following a 12-week compound strength training program, with both the compound and complex
strength training groups exhibiting significant gains, especially in the 10-meter sprint.

B.  Agility

Athletes that followed CT programs showed considerable increases in agility. Past study discovered
that during an 8-week period, 18 male futsal players’ agility performance, as evaluated by the Illinois agility
test, remained consistent in the complex group while somewhat improving in the control group. Moreover,
past researcher examined the impact of a 12-week strength training program on repeated sprint ability
(RSA) and change-of-direction (COD) sprints in 20 male handball players. The compound strength training
group demonstrated small RSA increases, while the complex strength training group had more substantial
benefits, however, both groups saw slight COD decreases.

C. Power

In addition, these studies showed the effect of CT in improving jump performance across several
sports. A previous study found significant improvement in lateral cone jump (LCJ) and stationary vertical
jump (SVJ) among male university-level cricket players after a 4-week training program, with the
plyometric training group (PTG) and complex training group (CTG) showing the most development.
Moreover, previous study found that futsal players improved their countermovement jump (CMJ)
performance after an 8-week training program. These studies show CT methods suitable to different groups
of athletes and efficacy in improving power performance.

1I. METHODS

The research design for this study will be true-experimental design, as it will investigate the effect
of ECC and CON during CT on speed, agility, and power among female field hockey athletes. This study
will involve 27 female hockey athletes aged from 18-25 years old. The inclusion criteria of the athlete are
to have at least two years of resistance training and competitive experience in field hockey and must be able
to perform a back squat at least 0.8 kg of body weight. The athletes will be randomly assigned with a total
of 9 athletes in each group, either eccentric complex training (ECT), concentric complex training (CCT),
or control group (CG).

Before starting the intervention, all athletes will undergo a familiarization session. The second week
will continue with anthropometry and 1RM sessions. Then, pre-test in the third week. The following weeks
will be the 6-week training program, and post-test in the final week. The ECT and CCT groups will be
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involved in a 6-week training program, two sessions per week, while CG will be doing normal field hockey
training. This study will have pre- and post-tests of speed, agility, and power. Speed will be assessed with
a 20-meter sprint test, agility with the Slalom Sprint and Dribble Test (SlalomSDT), and power with the
CMJ test. Both speed and agility tests will be measured using timing gates, while power will be recorded
using an application, My Jump 2.

I1l. CONCLUSIONS

Based on the study’s objectives, the finding from this study is that it can help athletes improve their
on-field performance while reducing their chance of injury. Then, this study may help coaches and trainers
to improve their athletes’ performances. Last but not least, this study may also give additional information
and understanding in the field of sports science, not only for coaches but also researchers.
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