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1. A Comparative Study of the Effectiveness of the
Greek National Men’s Volleyball Team With
Internationally Top-Ranked Teams
Laios Yiannis, Kountouris Panagiotis,
Aggelonidis Ioannis and
Katsikadelli Alkinoi (Greece)

The present study compared the total effectiveness and
performance of the game play of the Greek National Men’s
Volleyball Team with the internationally top-ranked teams.
The purpose of the investigation was to reveal the specific
skills at which it most likely lags behind. Twenty-six volley-
ball matches from three international-level tournaments
were video-recorded. In total, 1,542 phases-points were ana-
lyzed. As a result of the analysis, it was found that the
Greek team was not inferior to the top 5 teams with regard
to service. The Greek team had a significantly greater pro-
portion of aces. This benefit does not compensate for the
concurrent greater proportion of lost serves as a conse-
quence of the greater risk embedded in their execution.
Greece’s capabilities in reception and kill attacks were also
not inferior to those of the top-ranking teams. Greece did
not, however, have the same capacity to encompass a posi-
tive defense beyond the block. When serve reception was
not optimum, Greece lagged behind both in the proportion
of kill attacks and positive defense beyond the block.
Greece also exhibited an inferior potential for cover
attacks.

Key Words: Volleyball, skills, effectiveness, ranking, set-
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2. A Comparison of Positional Jumping
Characteristics of NCAA Division I College
Women'’s Volleyball Teams:

A Follow-up Study
Jason D. Vescovi, University of Connecticut and
Lauren T. Dunning, The George Washington
University (USA)

The purpose of this investigation was to examine positional
variations between NCAA Division I female volleyball
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teams and determine if positional jump type volume varies
between levels of play within Division I female volleyball.
Retrospective video analysis of six matches was performed
for four teams from the 2001 and 2002 seasons. The vol-
ume of each jump type (spike, block, dive, jump serve, or
jump set) was recorded for the outside hitter (OH), middle
blocker (MID), and setter (SET). Teams were classified as
elite (E) or non-elite (NE). A 3 X 4 ANOVA (position X
game) showed significant main effects for games and posi-
tion for E (p=0.048) and NE (p=0.002), respectively. Game
4 jumping volume was significantly lower vs. games 1-3
(p<0.04) for E, while SET performed significantly more
jumps vs. OH and MID (p<0.006) for NE. A 3 X 5 ANOVA
(position X jump type) indicated significant interactions
(p<0.000) for both E and NE. Significant differences were
found for jump type volume between positions (except for
dive) (p<0.025), as well as within each position for the vari-
ous jump types (p<0.000) for both groups. A3 X5X2
(position X jump type X group) ANOVA indicated a signifi-
cant interaction with differences for OH (jump serve), MID
(jump serve), and SET (all except dive) between E and NE.
These data illustrate the positional differences for the vari-
ous jumps performed during Division I female volleyball
competition. Regardless of E or NE status, programs
designed for power development should consider these
specific positional differences.

Key Words: volleyball, needs analysis, specificity, plyo-
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3. Effects of Single-Leg Resistance Training on
Measurement of Jumping Performance
in NCAA Division II Women Volleyball Players
George A. Langford, Kevin W. McCurdy,
Michael Doscher, and John Teetzel
Valdosta State University, Georgia (USA)

The purpose of this investigation was to determine the
effect of single-leg training on vertical jump performance
during a simulated spike and block at various contact and
approach times in collegiate women volleyball players.
Five NCAA Division II women volleyball players between
the ages of 19-21 with a mean weight of 66.74 + 8.02 kg
completed the study. The participants were instructed to
produce their best vertical jump during the spike and
block during two trials at four different approach and con-
tact times (time on the jumping mat). From these 8 trials,
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the average of the 2 highest vertical jump heights and
flight time/contact time ratios were selected for analysis
before and after 10 weeks of resistance training.
Differences in vertical jump performance between the pre-
and posttest were also analyzed from the participants’ trials
with similar approach and contact times. The participants’
best vertical jump improved 4.27 cm on the spike and 2.38
cm on the block. The higher posttest flight time/contact
ratios were not significantly different on the spike (p =
0.48) and block (p = 0.06) test after training. The improved
flight time/contact time ratios at the lowest contact times
approached significance on the spike (p = 0.26) and block
(p = 0.04). Vertical jump height at the fastest approach
speeds increased 3.30 cm and 4.98 cm on the spike and
block, respectively. Vertical jump height also increased
3.81 cm on the spike test and 4.27 cm on the block test at
the lowest contact times. The results indicate that single-
leg resistance training is an effective method to improve
double-leg jump performance on the spike and jump in
NCAA Division II women volleyball players.

Key Words: NCAA Division II women, vertical jumping

characteristics, leg-resistance training
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4. Changes in Strength Parameters During
Twelve Competitive Weeks in Top Volleyball
Players
M.C. Marques, M.D,, University Castilla-la-Mancha,
Toledo, Spain. ].J. Gonzé4lez-Badillo, Ph.D.; Spanish
Olympic Committee. P. Cunha, Ph.D.; L. Resende,
Ph.D.; P. Domingos, Ph.D.; M. Santos, Ph.D.
“Castélo da Maia” Elite Team Volleyball

Competitive volleyball requires a substantial muscular
strength and power. To date, few studies have investigated
the interaction between strength programs and volleyball
regular training immediately after the preparatory period
in top volleyball players (TVPs). Therefore, 11 elite male
TVPs (average age: 25.67 range 20-30) submitted to a 12-
week strength training (ST) program apart from normal
technical/tactical practice sessions (3-4 hours per day) and
competitions. The overall sample was tested on 2 occa-
sions for maximum strength (bench press and half squat)
and explosive strength (jumping and throwing). The first
testing session was completed at the end of a preparatory
period ST (5 weeks) to ensure that all athletes would be in
a state of good overall condition. The results suggest that
elite TVPs can optimise their performance over 12 weeks
of ST during the competition season.

Key Words: top volleyball athletes, strength parameters
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5. Effect of the Setter’s Position-on the Block
in Volleyball
Jose Manuel Palao, Ph.D., Catholic University of St.
Anthony (Murcia, Spain)
Jose Antonio Santos, Ph.D., and Aurelio Urefia, Ph.D.
University of Granada (Spain)

This investigation determined the effect of the setter’s
position on block performance and the way the block is
executed (number of players in block, court zone, and ball
contact on block). A total of 4,968 actions of 33 men'’s
matches and 2,450 actions of 23 women’s matches of the
2000 Olympic Games were analyzed. It was determined
that block performance in relation to setter’s position tends
to be balanced, although in counter attack the setter’s posi-
tion affects the number of players in the block.

Key Words: volleyball, rotation, setter, performance,

block
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6. Determination of Risk Factors for Low Back
Pain in Female Adolescent Volleyball Players
Dennis L. Nosco, Ph.D., Kim Carpenter,

D.C, John Zhang, M.D., Ph.D. Contribution from
Logan College of Chiropractic, Chesterfield. Mo. (USA)

Low back pain (LBP) is prevalent among volleyball players
and is a significant problem among female adolescents.
This study attempted to identify risk factors for LBP in
female adolescent volleyball players (FAVBP) playing
highly-competitive, year-round volleyball. In an IRB-
approved study, 20 FAVBP (10 reporting LBP and 10 age-
matched controls) 13-17 years old were recruited via local
volleyball newsletter advertising. Indicators of adolescent
female LBP identified from literature reports were com-
bined with physical and volleyball-specific skill measure-
ments to identify participant demographics, volleyball and
other sports participation, medical history (including scol-
iosis and LBP history), isolated muscle group strength,
flexibility, spiking and serving technique and known risk
factors for adolescent LBP including: growth spurts, famil-
ial LBP history, car accident history, excessive weight
training, lack of sleep, physical activity, menstrual cycle
onset, excessive TV or computer use and jobs after school.
Data was analyzed descriptively and using correlative sta-
tistics (paired t, Chi Squared, Wilcoxon Rank Sum and
Fischer’s Exact tests) for comparisons between groups.
Significance was set at p<0.05. Only four factors attained or
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came close to attaining significant correlation with LBP in
correlative analyses: active hip flexibility asymmetry
(p=0.0036, Wilcoxon test; right hip more flexible),
increased vertical leap (p=0.0031, Wilcoxon test), parental
LBP history (p=0.0849, Fischer’s Exact Test) and scoliosis
(p=0.0867, Fischer's Exact Test). The study hypothesized
that LBP could be triggered in predisposed FAVBP or
aggravated in active LBP-suffering FAVBP by high-level,
continuous volleyball and/or certain volleyball techniques.
LBP in FAVBP may be related to predisposition to LBP
(scoliosis, parental LBP history) but larger sample sizes
are needed to determine this. Hip flexibility asymmetry
and vertical leap correlated well with LBP in this small
study. Interestingly, no correlation was found to LBP with
greater back arch or trunk twist during serving or spiking
or from landing on one leg after spiking. Major study limi-
tations were low response rate (1.0% of all females ages 13-
17 in the study area who played year-round volleyball) and
lack of in-study scoliosis diagnoses. Although results
obtained in the current study are an important first step,
larger studies with many subjects are necessary to verify
risk factors identified for LBP in FAVBP.

Key Words: teenage female volleyball players; low back
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7. The Effect of Custom Orthotics on the Vertical
Jump of Female Volieyball Players
William M. Austin, Foot Levelers, Inc., Roanoke,
Virginia and Dennis L. Nosco, Ph.D., Nosco Consulting,
Florissant, Missouri (USA)

The scientific literature, in general, is devoid of reference
to orthotics affecting vertical jump. A number of companies
have attempted to produce shoe insoles or shoe-related
devices designed to improve vertical jump in sports (i.e.,
basketball, volleyball, track and field jumping events) by
methods such as improved force utilization by spring-back
soles or by isolation and concomitant strengthening of calf
muscles and lengthening of the Achilles tendon during
training. These insoles and devices are, however, generic
and address the general physics considerations of jumping
without addressing or attempting to fine tune them for
individual physiology. The current pilot project attempted
to gather the first data on whether the use of custom
orthotics in athletic shoes of a team in a jumping sport
(volleyball) can positively affect the vertical jump in a con-
trolled, masked study (null hypothesis = no change or neg-
ative effect on vertical jump with these insoles). Eleven
11th and 12th grade female high school-age volleyball play-
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ers from a local elite club team in Southern Virginia were
recruited to participate in this pilot study. The participants
were fitted for custom orthotics supplied by Foot Levelers,
Inc. The orthotics were only worn during testing. Standing
(first test session) and 3-step approach vertical jump (sec-
ond test session) were measured with and without
orthotics in separate practices 1 month apart. Vertical jump
measurements were made using a Vertec® vertical jump
measurement device to minimize measurement bias. This
device measures to the nearest 0.5 inches (1.3 cm).
Vertical jump (vertical jump reach minus standing reach)
was determined as the best of 3 attempts for each of the 4
measurement conditions. Statistical analysis was done
using descriptive statistics and linear regression. The
mean vertical jump difference was 14.0 cm between the
first (standing vertical jump) and second (approach vertical

. jump) test sessions. There was a mean increase 0.36 cm in

vertical jump using orthotics in the first testing session and
0.59 cm in the second testing session. In the first test ses-
sion, 5 participants showed improvement in their vertical
jump, 2 stayed the same and 4 showed a decrease in verti-
cal jump after putting in orthotics. At the second testing
session, 5 participants showed increase in vertical jump, 4
stayed the same and 2 showed a decrease in vertical jump
after wearing orthotics. Linear regression indicated a high
correlation (r2 = 0.896 for the first testing session and
0.950 for the second session) for vertical jump values
before and after orthotics within 1 testing session. This
pilot study was performed with the intention of determin-
ing if a larger, more well-controlled study should be under-
taken. The results show trends that would indicate that
there is probably some benefit to orthotics in improving
vertical jump, even in very limited exposure to the
orthotics (i.e., only during the test). The changes, howev-
er, were very small (2.54 cm or less per participant) and so
the possibility can not be excluded that the orthotics exert-
ed little effect, positively or negatively, on the vertical jump
of the participant. Alack of change, in itself, would be an
interesting finding as published studies suggest that bio-
mechanical changes are affected by wearing custom
orthotics. Linear regression analysis shows good correla-
tion between vertical jump values pre- and post-insertion of
orthotics in each testing session and there is a mean posi-
tive effect in both standing (0.36 cm) and 3-step approach
(0.59 cm) when wearing orthotics during the test. There
was a lack of correlation of increases in vertical jump
between the first and second testing sessions. This study
indicated that custom orthotics do no adversely affect a
player’s vertical jump and may have a positive effect on
their vertical jump.
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8. Methods for Testing Individual Abilities of
13-16-Year-Old Female Volleyball Players and
Assessment of Their Proficiency in the Game
Raini Stamm, University of Tartu (Estonia)

This study analyzed the body structure of 46 female volley-
ball players aged 13-16 years (49 body measurements,
including 11 skinfolds) and the results of 9 physical fitness
tests, 9 volleyball technical tests and 21 psychophysiologi-
cal tests. In parallel, 32 players’ performances at competi-
tions were registered by an original volleyball recording
program titled the Game, and body structure and test
results were correlated with proficiency in the game. The
structure of the body implies that very different body mea-
surements can be applied in volleyball research, and corre-
lation analysis should help to establish which body mea-
surements are essential for the task studied. The tests
showed a correlation with body structure, between them-
selves, and were essential for assessing proficiency in the
game. Thus, by means of a regression model consisting of
14 anthropometric variables, it was possible to predict the
girls’ proficiency in performing the serve, reception, block,
feint and attack within 32-83%; 4 physical ability tests were
essential in reception (R2 = 0.44), feint (R2 = 0.18) and
attack (R2 = 0.22). Psychophysiological models were
essential for reception, feint and attack (R2 = 0.39-0.80).
Volleyball technical models were essential in the efficiency
of reception within 32% and feint within 44%. The correla-
tion of individual anthropometric measurements with tests
results, as well as with proficiency in the game, shows that
one constitutional whole exists, which needs integrated
assessment.

Key Words: adolescent girls, volleyball, body structure,

anthropometric measurements
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9. The Spike, Attack Zones and the Opposing
Block in Elite Male Beach Volleyball
Isabel Mesquita and José Teixeira,
University of Porto (Portugal)

Identification and association with the type of spike, the
attack zones and the type of block opposition in world elite
male beach volleyball teams (BV) were investigated. All
told, 676 spikes were analyzed from a group of 27 sets and
12 games of teams positioned in the top 20 world teams
(FIVB ranking, 2000). The variables of analysis focused on
the type of spike, attack zones and type of opposition block
(with and without block). Descriptive statistics were
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applied to obtain frequencies and their respective percent-
ages and inferential statistics in the calculation of the Chi-
Square test. In the reliability analysis, the minimum per-
centage value was 83.9% (inter-observer) relative to the
variable type of attack and the maximum of 100% in the
variable type of opposition block (intra-observer and inter-
observer). The present study showed that the spike is
more frequent than the shot; associations identified
between the type of spike and attack zones and between
the type of spike and the opposing block.

Key Words: game analysis; beach volley; attack
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