PAGE  
35

Preseason Volleyball


[image: image1.jpg]




Fitness and Training

VARIATIONS OF PRESEASON CONDITIONING ON VOLLEYBALL PERFORMANCE
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ABSTRACT
Nesser TW, Demchak, T.J. Variations of preseason conditioning on volleyball performance. JEPonline 2007:10(5):35-42. Over two competitive seasons (04–05 and 05–06), NCAA Division I female volleyball players (ht 177.9 ( 5.6 cm, wt 70.2 ( 3.8 kg and ht 175.5 ( 8.0 cm, wt 67.4 ( 7.5 kg, respectively) completed two weeks of preseason multiple daily practices. The 04-05 preseason consisted of 24 practice sessions, 12 resistance-training sessions, and 2 rest days within a 14-day period. The 05-06 preseason consisted of 17 practice sessions, 10 resistance-training sessions, and 1 rest day within a 14-day period. Players completed three performance variables prior to the start of preseason conditioning (PPS), following preseason conditioning (PTPS), and post regular season (PTS). Performance variables include a spike vertical jump (SVJ), a block vertical jump (BVJ), and a T-run agility test (TRUN). t-tests were used for data analysis. Results (04-05): SVJ decreased between PPS (52.1 ( 2.9 cm) and PTPS conditioning (48.8 ( 3.4 cm, p = 0.000), but returned to PPS levels by PTS (54.5 ( 3.9 cm, p = 0.03). BVJ decreased between PPS (47.5 ( 3.1 cm) and PTPS (39.8 ( 3.7 cm, p = 0.000) and remained low (PTS 44.3 ( 4.7 cm, p = 0.016). TRUN increased in time between PPS (10.12 ( 0.5 sec) and PTPS (10.33 ( 0.7 sec, p = 0.027). TRUN returned to PPS levels by PTS (10.10 ( 0.5 sec, p = 0.001). Results (’05-’06): SVJ and BVJ experienced no change at PTPS (52.0 ( 2.9 cm vs. 52.9 ( 3.9 cm, p = 0.48 and 40.9 ( 3.3 cm vs. 41.9 ( 3.5 cm, p = 0.15) or PTS (54.6 ( 3.5 cm, p = 0.08 and 42.0 ( 3.5 cm, p = 0.87). TRUN improved at PTPS (10.01 ( 0.6 sec vs. 9.69 ( 0.6 sec, p = 0.006) and continued to improve by PTS (9.17 ( 0.8 sec, p = 0.003). Conclusions: The results of this study suggest multiple practices in the preseason can be beneficial pending sufficient rest and recovery. 
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INTRODUCTION
During the preseason, it is common for coaches to implement a conditioning and training routine in attempt to maximally prepare their athletes for the upcoming competitive season. Coaches have a limited amount of time to work with their athletes during preseason as dictated by the NCAA. Given the short period of time it is questionable whether athletes can be trained at high intensities and yet properly rest and recover between training sessions to fully achieve the desired effects. For fall sports such as volleyball, the NCAA only allows 29 practice units prior to the “day of the first permissible regularly scheduled contest” (1). Multiple daily practices are allowed prior to the first day of class and typically last two weeks. Only one practice is allowed after classes begin. Within a time frame of approximately three weeks, all 29 practice units are expired. It is understandable why the NCAA controls the number of times coaches can meet with their athletes however, the NCAA does not limit the amount of time for a practice unit and coaches are not required to give a single day off in any given week during the preseason (1). Since these athletes and many others are bombarded with so much activity, are they truly at their best for the start of the competitive season?

Very little research has been completed to determine the effectiveness of conditioning during the preseason on sport specific performance variables (2). Previous research on the effectiveness of preseason conditioning has been related to the incidence or reduced chance of injury during the competitive season (3-6), or simply the reduction of sport related muscle and joint pain (7). 
Therefore, the purpose of this study was to determine the effectiveness of a volleyball preseason conditioning program on volleyball performance variables prior to the start of the competitive season, and if these performance changes continued through the competitive season.

METHODS


Subjects

For the 2004–2005 competitive season a convenient sample of 13 NCAA Division I female volleyball players (height 177.9 ( 5.6 cm, weight 70.2 ( 3.8 kg) and in 2005 – 2006 a convenient sample of 11 NCAA Division I female volleyball players (height 175.5 ( 8.0 cm, weight 67.4 ( 7.5 kg) consented to participate in the study following an explanation of all risks and benefits.  In the first year of data collection 13 participants completed PPS and PTPS testing, however five subjects dropped out due to injury and were unable to complete PTS testing (n = 8).  There were no drop-outs in the second year of data collection. The University Institutional Review Board approved all experimental procedures prior to data collection. 

Procedures
Over a period of two competitive seasons (2004–2005 and 2005–2006), NCAA Division I female volleyball players completed two weeks of multiple practices just prior to the start of their regular season. Preseason multiple practice days began two weeks prior to the first day of class. After which practices were reduced to one-a-day until the first competitive match one week later. For the current study we focused on the effects of the first two weeks of practice. The 2004-2005 pre-season consisted of 24 practice sessions, 12 resistance-training sessions, and 2 rest days within a 14-day period.  The 2005-2006 pre-season consisted of 17 practice sessions, 10 resistance-training sessions, and 1 rest day within a 14-day period. Training days consisted of high-intensity sport specific drills and conditioning exercises to ensure athletes were at their peak for their first match. Each preseason was well within NCAA preseason regulations. Each participant was tested the day before the start of preseason practices (PPS) to achieve some baseline measures; the last day of
Figure 1. T- run agility test







 

preseason practices (PTPS) to determine the effect of the preseason program on their performance levels, and again at the end of the competitive season (PTS) to see if the effects of the preseason program (positive or negative) continued throughout the competitive season despite in-season resistance and agility training. Each testing session consisted of three performance variables: a spike vertical jump (SVJ), a block vertical jump (BVJ), and a T-run agility test (36m) (TRUN). The SVJ was selected to simulate an approach to spike the ball at the net. The BVJ was used to match a block, and the TRUN to test typical movement on the court. These performance measures were selected because we felt they best replicated actual play. Subjects were randomly divided into two groups. One group completed the vertical jump testing while the other completed the agility testing. The SVJ was completed prior to BVJ. The athletes were familiarized to all procedures and all tests were performed in an identical manner for all data collection sessions. Each test was administered by the same researcher in the same order.

For the spike vertical jump, reach height was measured on all participants prior to vertical jump testing. Subjects stood flatfooted and reached as high as possible with one arm. The highest point reached on the Vertec was considered reach height. SVJ height was calculated by subtracting reach height from standing height. The SVJ was designed so that the participants jumped in a manner similar to spiking a volleyball and it included a three step approached to the net (Vertec) jumping off both feet and reaching as high as possible with one arm to displace the highest possible vane on the Vertec as described by Young et al. (8). SVJ was calculated as the distance from the highest point reached during the reach height and the highest point reached during the SVJ. Three trials were completed with 3 to 5 min rest between each trial. SVJ was measured to the nearest 0.1 cm. The best jump of the three trials was used for data analysis.

The BVJ was performed as if the athlete was jumping to block an opponent’s spike (8). The same reach height determined for the SVJ was used for the BVJ, which was calculated by subtracting reach height from standing height. Subjects kept their feet stationary (no step), shoulder width apart, and jumped straight up with both arms to displace the highest vane on the Vertec as possible. Three trials were completed with three to five min rest between each trial. BVJ was measured to the nearest 0.1 cm. The best jump of the three trials was used for data analysis. 

Agility was determined using a T-run measured out on half of a volleyball court (9) with a Speedtrap II wireless timing system (Brower Timing Systems, Draper, UT). The participants started at the service line and ran forward through the electronic timing gate, to the net, shuffled right to the right boundary line (touching the line with their right foot), shuffled left to the left boundary line (keeping inline with the net and touching the left boundary line with their left foot), then shuffled right, back to the middle of the net, and ran backward to the service line returning to the starting position (see Figure 1). Total distance run was 36 m. Subjects were instructed to complete the agility run as fast as possible. Three to five minutes rest was allowed between each trial. Agility times were measured to the nearest 0.01 sec. The best time of the three trials was used for data analysis. 

Statistical Analyses
Paired samples t-tests were used for data analysis to measure differences between pre-preseason (PPS) conditioning and the other testing times (PTPS, MS, and PTS) on SVJ, BVJ, and T-run. Statistical significance was set at P ≤ 0.05.

RESULTS

Descriptive statistics for spike vertical jump, block vertical jump, and agility are summarized in Tables 2-4, respectively.  Each table summarizes the data by season and time during season.
Table 1. Physical Characteristics
	
	2004-2005
	2005-2006

	Height (cm)
	177.9 ( 5.6
	175.5 ( 8.0

	Weight (kg)
	70.2 ( 3.8
	67.4 ( 7.5


2004-2005 results: 

SVJ decreased between pre-preseason conditioning (52.1 ( 2.9 cm) and post-preseason conditioning (48.8 ( 3.4 cm, p = 0.000), but returned to pre-preseason levels by post-season (54.5 ( 3.9 cm, p = 0.03). BVJ decreased between pre-preseason (47.5 ( 3.1 cm) and post-preseason (39.8 ( 3.7 cm, p = 0.000) and remained low (post-season 44.3 ( 4.7 cm, p = 0.016). TRUN increased in time between pre-preseason (10.12 ( 0.5 sec) and post-preseason (10.33 ( 0.7 sec, p = 0.027). Numbers returned to pre-preseason levels by post-season (10.10 ( 0.5 sec, p = 0.001).
Table 2. Performance Variables

	Test
	Pre-Preseason
	Post-Preseason
	Post Season

	Spike Vertical Jump (cm) 04-05
	52.1 ± 2.9*
	48.8 ± 3.4x
	54.5 ± 3.9

	Spike Vertical Jump (cm) 05-06
	52.0 ( 2.9
	52.9 ( 3.9
	54.6 ( 3.5


* p ( 0.05 PPS and PTPS

x p ( 0.05 PTPS and PTS 

2005-2006 results:

SVJ and BVJ experienced no change following preseason conditioning (52.0 ( 2.9 cm vs. 52.9 ( 3.9 cm, p = 0.484 and 40.9 ( 3.3 cm vs. 41.9 ( 3.5 cm, p = 0.146) or throughout the competitive season (54.6 ( 3.5 cm, p = 0.077 and 42.0 ( 3.5 cm, p = 0.867). TRUN improved following preseason conditioning (10.01 ( 0.6 sec vs. 9.69 ( 0.6 sec, p = 0.006) and continued to improve by season’s end (9.17 ( 0.8 sec, p = 0.003) when compared with post preseason values. Spike vertical jump decreased from PPS (52.1 ( 2.9 cm) to PTPS (48.8 ( 3.4 cm, p = 0.000) but returned to PPS levels by MS (52.3 ( 4.8 cm, p = 0.014) and increased slightly by the end of the regular season (54.5 ( 3.9 cm, p = 0.03). 
Table 3. Performance Variables
	Test
	Pre-Preseason
	Post-Preseason
	Post Season

	Block Vertical Jump (cm) 04–05
	47.5 ± 3.1*
	39.8 ± 3.7
	44.3 ± 4.7

	Block Vertical Jump (cm) 05–06
	40.9 ( 3.3
	41.9 ( 3.5
	42.0 ( 3.5


* p ( 0.05 PPS and PTPS

Table 4. Performance Variables
	Test
	Pre-Preseason
	Post-Preseason
	Post Season

	Agility Run (sec) 

04– 05
	10.12 ± 0.5*
	10.33 ± 0.7x
	9.79 ± 0.5

	Agility Run (sec) 

05– 06
	10.01 ( 0.6
	9.69 ( 0.6
	9.17 ( 0.8


* p ( 0.05 PPS and PTPS

x p ( 0.05 PTPS and PTS 

DISCUSSION

The purpose of this study was to determine the effectiveness of a high volume, high intensity, two-week, multiple-daily preseason volleyball practice schedule on select performance measures. Athletes were tested pre- and post-preseason conditioning to determine baseline values and any changes due to the preseason schedule. Athletes were then retested postseason to determine further changes (recovery, loss, or maintenance) of the three performance variables following the competitive season. 

The data from the 2004-2005 season suggest the athletes were over trained leading to a decrease in performance, of which they did not completely recover. Not only did the preseason practice schedule have a negative affect on performance, but most importantly, it did not prepare the athletes for maximum athletic performance at the start of the competitive season. It is understandable how an outcome like this transpires given the situation. Coaches squeeze in as much conditioning and practice in the preseason, as if making up for lost time, hoping to have their athletes in peak condition upon the onset of the competitive season. Unfortunately, given the intensity of the training in such a short amount of time, coaches are likely doing more harm than good, if they do not allow adequate recovery time. 

For the 2004-2005 preseason, multi-session practices each day had a negative effect on vertical jump and agility performance which continued into the competitive season defeating the intensions of the coaching staff. Regrettably the researchers do not have a detailed schedule listing the daily activities completed during the preseason hence it is difficult to pinpoint the exact cause of such a performance decline. As previously mentioned the team completed 24 practice sessions and 12 strength-training sessions within a 14-day period with only two rest days. So we suspect the athletes were fatigued. The fact that all performance variables were adversely affected by the preseason “conditioning” indicates this as well.

The SVJ and TRUN eventually recovered by the end of the competitive season. The BVJ did not return to preseason levels by the end of the competitive season for reason we are not certain other than the subjects were still fatigued. From a competitive point of view this could be a very serious problem. The 2004-2005 subjects experienced a drop in their block vertical jump performance of 3.2 to 7.8 cm. This could be the difference between a block, a touch or a complete miss. In most situations, a block likely scores a point for your team while a touch or a complete miss does not. In addition to the drop in performance, five subjects could not complete all of the testing due an injury sustained during the competitive season. Fatigued athletes are at an increased risk of injury. 

In the following year, preseason practice volume was reduced (7 fewer practices and 2 fewer resistance training sessions). Even though athletes were only given one full day off from training (two were given during the previous preseason), major changes were observed when compared to the previous year. The 2005-2006 preseason did not have an adverse affect on SVJ or BVJ, and T- run agility times actually improved following preseason conditioning and continued to improve throughout the competitive season.

It is entirely possible multiple daily practices can be beneficial to the athletes’ preparation for the competitive season when rest and recovery is appropriately planned. However, in the first year of data collection, the athletes’ experienced a decrease in performance following preseason conditioning and a total of five athletes were injured during the regular season, which may or may not have been due to fatigue. Volleyball involves a lot of jumping, stopping and starting, very much like plyometric and agility training. Two to four days of recovery is recommended between plyometric training sessions (10). It seems it would be beneficial to allow volleyball athletes similar recovery between practice sessions by varying volume and intensity.

To prevent excessive fatigue and overtraining from occurring, it is important to try to monitor each athlete’s recovery between practice and training sessions. Decrements in performance are not good predictors since overtraining has already occurred and can no longer be avoided. Predictors of overtraining are limited from a practical point of view. 

We believe that the fewer practices in the second year of data collection allowed the athletes to fully recover and therefore maintain their vertical jump performance and improve their agility run times. In addition, all athletes remained injury free throughout the entire competitive season.

In the given situation there are too many uncontrollable factors such as initial conditioning levels of the athletes (how many actually completed summer training), their trainability, training experience, nutritional habits, and downtime activities. What is known is that coaches must be aware of the stresses they are instilling on their athletes and need to be aware of the potential decreases in performance when not sufficiently planned. With this information, it would be wise to scrutinize the value of multiple practices a day in the preseason.

CONCLUSIONS

Preseason practice and conditioning is common and necessary to fully prepare athletes for the upcoming competitive season. However, given the usual short time frame of the preseason and the coach’s desire to have her athletes in peak condition, overtraining is always a risk. As a coach it is vital to ensure athletes are given adequate time to rest and recover from preseason practices and conditioning which may mean a reduction in practice time and/or reduced conditioning. In 2004-2005 athletes were overworked and possibly over trained in the preseason. In other words, athletes started the competitive season fatigued. Tired athletes are not at their best reducing their chances of a winning season and increasing their chance of injury. Coaches need to ensure proper rest and recovery during the preseason to reduce the likelihood of over trained athletes. It is important to try to monitor each athlete’s recovery between practice and training sessions. Two simple indicators of overtraining include a change in attitude (i.e. decreased desire to train) and increased resting heart rate. Before or during practice or training, look and listen for changes in training behavior that may suggest the onset of overtraining. Or have each athlete monitor their morning (waking) resting heart rate. A gradual increase in resting heart rate suggests stimulation of the sympathetic nervous system – an early predictor of overtraining (11). 

Coaches need to be aware and understand the importance of rest and recovery. Preseason conditioning can consist of multiple daily practices as long as sufficient time is provided for the athletes to properly recover in preparation for the next day’s activities. The results of this study suggest multi-day practices in the preseason can be beneficial pending sufficient rest and recovery. Excessive training in the preseason can fatigue athletes well into the competitive season as seen with a decrease in performance variables during the 2004-2005 season. Tired, over trained athletes typically are not winning athletes.


Address for correspondence: Nesser, TW, PhD., Department of Physical Education, Indiana State University, Terre Haute, IN, USA, 47885. Phone (812)237-2901; FAX: (812)237-4338; Email. tnesser@indstate.edu.
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