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Higher log position is not associated with better physical
fitness in professional soccer teams in South Africa

J R Clark (BSc Hons), BA (Hons), CSCS

Institute for Sport Research, Department of Biokinetics, Sport and Leisure Sciences, University of Pretoria

Abstract

Objective. To assess the difference in physical fitness of
players in successful versus less-successful professional
soccer teams in South Africa.

Design. Professional soccer players (N = 140) underwent
a battery of tests assessing important physiological com-
ponents during the early part of their competitive season.
Players were then separated into two groups on the ba-
sis of their teams’ final log position in the Premier Soccer
League (PSL) in South Africa. Players in successful (N =
70) and less-successful (N = 70) teams were in the top
four or bottom six positions on the log respectively. De-
scriptive statistics (mean £ standard deviation (SD)) were
calculated for each group, and independent t-tests were
used to compare the means of the groups for each of the
physical tests.

Main outcome measures. Body composition, flexibility,
muscle strength-endurance, power, speed, agility, aerobic
endurance, and repeat sprint distance.

Results. There were no significant differences between
groups for all measures of body composition, flexibility,
repeat sprint distance, and agility. Significant differences
(p < 0.05) were found for sit-ups, aerobic endurance, and
speed, but these were generally small, not meaningful dif-
ferences in performance. Players in successful squads
were significantly (p < 0.01) older than those in less-suc-
cessful teams.

Conclusions. The results demonstrate that in South Af-
rica level of physical fithess is not higher in more-success-
ful compared with less-successful teams in the PSL. Fac-
tors other than physical fithess may be more important in
determining successful league performance and discrimi-
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nate better between players in teams with different levels
of success. Improving professional soccer performance
may require coaches and trainers to focus more attention
on technical and tactical skill development in sport-spe-
cific training once an acceptable standard of fitness has
been attained.

Introduction

In 2010 South Africa will host the soccer world cup for the
first time on the African continent. In 1996 the South African
national team was ranked 16th in the world. Ten years later
the South African team was ranked 69th. This gradual slide in
ranking has led to apprehension over South Africa’s perform-
ance in the next world cup finals.! Part of the perennial public
criticism of many South African national team performances
concerns the physical fitness of players. For sport scientists
to make meaningful contributions to team performance, ob-
jective data are needed related to these phenomena.

Soccer is the most widely played and watched sport in
12,27 » g . . L
the world. Mirroring its global popularity is a vast amount
of scientific enquiry devoted to soccer. This has included
studies on player motion analyses, metabolic profiling of
match requirements, anthropometrical and fitness testing
and technical skill assessments,19 involving both elite and
22 . 5 6
non-elite,” youth and senior,” and male and female players,
and even soccer referees.”

As with most sports, a myriad physical, psychological
and technical factors contribute to performance.z’?"1423 It
is generally accepted that a wide range of physical fithess
attributes are vital in soccer, particularly in the modern
game.zz’24 Players’ physical capacities are even said to
contribute to the technical and tactical skills in soccer.”*
Improved physical capacity had a positive effect on distance
covered, number of sprints, and involvement in decisive
plays during a soccer match."* Some researchers report that
performance in fitness testing is related to the level of playing
ability.14’ 20, 23,26 Furthermore, Svensson and Drust® report
that physical performance is an important consideration in
player selection.

Both laboratory and field tests have been used extensively
to assess soccer players’ physical performance at both
amateur and elite levels.* Physiological testing may be
useful in determining individual strengths and weakness,
monitoring changes in training status, and guiding further

. . g 17
exercise prescription.  Tests are frequently performed at the
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start and end of the pre-season to evaluate the effectiveness
of training preparation.24 Although field tests may provide
less direct and accurate measurements than laboratory tests,
they have greater specificity.17

Sports performance is frequently regarded as a function
of genetic endowment, training and health status, and athlete
skill, in various combinations."’ Sport scientists and trainers
are often tasked with maximising physical performance with
the aim of improving competition success. Indeed, some
authors have recommended that, at least in European
leagues, more focus be directed towards the effective training
of players’ physical abilities.”® The extent to which technicall
tactical versus physical fitness interventions are required
remains a difficult question to answer in practice. Are similar
recommendations justified in a South African context? Just
how fit a team needs to be to achieve success is important in
deciding on coaching and training schedules, training session
focus, and player selection. More specifically, the question of
whether physical fitness of players is a contributing factor to
the difference between successful and less-successful teams
in South Africa should be addressed.

Fitness test performance may vary depending on the
individual player’s profile, their position of play, and the team’s
style of pIay.m'z‘?"24 It has been reported that the work rates of
elite players are higher than those of non-elite players, and
that this is achieved by both higher aerobic and anaerobic
rates of metabolism.” Yet most researchers agree that
individual test results cannot be used to conclusively predict
performance in match-play due to the complex requirements
for soccer success.”* It is less clear whether team success is
associated with the overall physical fithess of the team. Stelen
et al® reported that the lowest ranked national teams had
lower maximal oxygen consumption (VO2max) values than the
best national teams. Hoff'"* also reported that a relationship
exists between average VO2max and team performance in
European squads.

The purpose of this study was therefore to assess whether
there were significant differences in physical fitness between
professional soccer players in South African teams placed
high and low on the league log. Results would be useful
for coaching, technical and conditioning staff in directing
the allocation of training time. This is particularly important
in an era in which competition schedules are increasingly
demanding, and available preparation time needs to be used
most effectively.

Methods

Subjects

One-hundred-and-forty players from professional teams in
the Premier Soccer League (PSL) in South Africa were re-
cruited for the study. The physical testing formed part of the
ongoing physical assessment programmes for the teams.
Only players declared medically fit to participate in all the
testing by the team doctors were included. All players were
briefed on the purpose, benefits and risks involved in the
testing, and all completed written informed consent forms.

Subjects were assigned to one of two groups based on
their teams’ final league position at the end of the season in
which they were tested. Teams were classified as successful
or unsuccessful by finishing in the top four or bottom six
positions of the PSL log, respectively.

Procedures

Data collection took place at the Institute for Sport Research,
University of Pretoria, during the months of October and No-
vember in 2005 and 2006. This falls in the first half of the
domestic competitive soccer season, after all teams had
been through pre-season training in June and July, and had
started the new season in August. This period of the season
was marked by 4 - 7 training sessions per week, of which 3
- 5 involved focused physical conditioning of 45 - 90 minutes
per session.

All testing occurred in a team format, with group instruction
and explanation before testing, and strong verbal motivation
of players during the tests. Testing sessions were completed
in a single day on each occasion, with teams being tested
on different days. Testing was always conducted between
08h00 and 12h00, in the same test order, and with the same
rest periods between consecutive tests. Anthropometrical,
flexibility, and muscle strength-endurance assessments
were conducted indoors in a temperature-controlled (~21°C)
setting. All other tests were conducted outdoors, with
maximum ambient temperatures during testing ranging from
24°C to 27°C. Subjects were instructed to arrive for the
testing well rested, well hydrated and fed, to avoid caffeine-
containing foods on the day of testing, and to avoid physical
exercise on the day prior to the testing. Subjects had access
to water through the duration of the testing.

A standardised general warm-up was administered to the
team prior to the outdoor testing. This lasted 15 minutes and
consisted of easy running, stretching, dynamic drills, and
harder but submaximal acceleration sprints. More specific
warm-up and familiarisation drills took place immediately
before each of the subsequent tests.

Anthropometry and body composition

The anthropometrical measuring procedures described by
Norton et al.'® were used. Body mass was measured using
a Tanita BF-350 electronic scale (Tanita Corporation, Tokyo,
Japan) and players’ stature was measured using a Seca
214 stadiometer (Seca Corporation, Hanover, USA). Skin-
fold thickness (triceps, subscapular, biceps, supra-iliac, calf,
thigh, and abdominal) was measured using a Harpenden
skinfold caliper (Baty International, British Indicators, West
Sussex, England). These were summed to obtain the sum of
seven skinfolds."® Percentage body fat was estimated from
these measures by predicting body density from the equation
by Durnin and Womersley7 and then estimating per cent body
fat based on the Siri formula as described by Lohman."®

Flexibility

The modified sit-and-reach test'> was used to assess hip
and trunk flexion® using a sit-and-reach box. Players were in-
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structed to stretch their hamstrings and low back prior to the
test, after which test procedures were followed as described
by Hoeger.13 The total displacement of the fingertips between
reach and stretch distance was recorded to the nearest 0.5
cm, and the best of three trials was accepted as the final
score.

Strength-endurance

Strength-endurance measures included overhand pull-ups,
bent-knee sit-ups, and push-ups. Maximum pull-ups were
assessed with players maintaining a pronated (overhand)
grip on a fixed overhead, wall-mounted pull-up bar. Hands
were placed 5 cm wider than shoulder width. Pulling the body
up from a hanging, straight-arm position to end with the chin
above the bar was considered a legitimate pull-up. Players
performed the maximum number of repetitions possible with-
out touching the wall or floor.

Sit-ups were performed with knees bent at 90° and feet
secured to the floor. With arms crossed on the chest and
hands holding the shoulders, players curled up from a supine
position until the elbows touched the knees, and descended
until the scapula touched the floor. Players performed the
maximum number of sit-ups in 2 minutes.

The maximum number of push-ups that players could
perform in 1 minute was measured. Players assumed a
prone position with thumbs shoulder-width apart. A legitimate
push-up involved pressing the body upward until the elbows
were extended with simultaneous ascent of the hips and
shoulders. Descent required lowering the body with the arms
until the elbows were bent to 90° while only the hands and
the toes touched the floor.

Power

Jumping ability incorporating explosive knee and hip ex-
tension was assessed through the vertical jump test.” After
the generalised warm-up described above, players were in-
structed to perform light body-weight squats and submaximal
jumps in preparation for the maximal-effort jumps, before in-
struction on test procedure. A Vertec device (Sports Imports,
Columbus, USA) was securely set on a hard level surface.
Players stood side-on to the device with their right shoulder
in line with the vanes. The test was conducted using the pro-
cedures described by Ellis et al.,9 and the greatest distance
between reach and jump height was recorded to the near-
est 1 cm after three trials. Players rested between efforts.
The athletes’ power output was estimated using the Lewis
formula using body mass and vertical jump distance,10 and
then divided by body mass to obtain relative power output
in W/kg.

Speed

A maximume-effort sprint running test was used to assess
players’ speed and acceleration from a stationary position.
Subjects sprinted on a level, even surface, in a straight line
on a natural grass soccer pitch with the subjects wearing
full soccer kit. Players were briefed on the start procedure

and allowed 2 - 3 submaximal ‘acceleration sprints’ along
the test distance. The Swift Speedlight Timing System (Al-
stonville, Australia) was used in conjunction with the protocol
described by Ellis et al’ Timing gates were placed at chest
height at 0 m, 10 m, and 40 m intervals along a straight line.
Players started 30 cm behind the 0 m mark from a standing
start when they were ready, initiating the timer on crossing
the 0 m mark, thus eliminating reaction time. The fastest of
two trials was recorded to the nearest 0.01 s for 10 m and 40
m. Players rested for around 5 minutes between attempts.

Agility

The lllinois agility test, adapted and modified by Roozen”'
and Tossavainen®” from Getchell"' was used as a measure of
agility. The test requires maximal effort acceleration, deceler-
ation and direction change while sprinting between a grid of
cones. A level, even surface on a natural grass soccer pitch
was used for the test, with the subjects wearing full soccer
kit. Subjects performed a fast but submaximal run in the re-
quired pattern before the first test effort. The Swift Speedlight
Timing System (Alstonville, Australia) was used to measure
test time with a timing gate set up at the finish line. Players
started in the prone position behind the start line. Timing was
initiated by an audio signal whereupon players got up and
sprinted through the predetermined grid of cones.”® The fast-
est time of two attempts was recorded. Players had about 5
minutes of rest between attempts.

Aerobic endurance

The progressive maximal 20 m Multi-stage Shuttle run Test
(MST) was used to assess aerobic power.15 This test has
been widely used to test English football players24 and is rec-
ommended as a test of aerobic endurance by Stglen et al®
The test was conducted on a non-slip hard court surface.”
Players were instructed to pace their runs along the 20 m
shuttle distance according to the audio signal from the re-
corded compact disc. Failure to maintain the required pace
for two consecutive shuttles constituted a criterion for a ver-
bal warning. If this continued, players were eliminated from
the test. The level and shuttle immediately prior to elimination
from the test was recorded as the player’s score. This score
was used to estimate VOzmax. Players were instructed to
cool down following the test with 10 minutes of easy jogging,
walking and stretching.

Repeated sprint testing

A repeated sprint test was used to assess the ability to per-
form multiple bouts of high-intensity running between brief
periods of rest.* A level, even surface on a natural grass soc-
cer pitch was used for the test with the subjects wearing full
soccer Kit. Six lines (marked 0 - 5) were placed at 5 m inter-
vals. Players were required to sprint from the start line to line
1, and back to the start line, then to line 2, back to the start
line, and so on. Players were instructed to sprint as far as
they could in this fashion for 30 s. A whistle blow signalled the
start of each shuttle run, with six runs in total, each separated
by 35 s of recovery time in which players returned to the start
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TABLE |I. Anthropometrical, flexibility, power, strength-endurance, speed, agility, aerobic endurance, and repeat
sprint data for players in successful (N = 70) and unsuccessful (N = 70) professional South African soccer teams

Variable Successful* (Mean * SD) Unsuccessful’ (Mean % SD)
Age (years) ¥ 259+4.3 237+3.9
Mass (kg) 73.7+9.1 73.1+9.2
Stature (cm) 176.3+£7.1 1771275
Sum of seven skinfolds (mm) § 56.6 £ 19.4 56.0 £ 17.9
Body fat (%) " 13.3+35 13.3 £ 3.1
Sit-and-reach (cm) 40.2+84 37.8+7.7
Vertical jump (cm) 54.6 + 8.5 529+7.2
Power (W/kg) ! 16.1+ 1.1 15.9+1.1
Maximum sit-ups in 2 min** 73+ 14 78 +13
Maximum push-ups in 1 min 44 +10 46 + 12
Maximum pull-ups 713 714

10 m sprint time (s)** 1.86 £ 0.07 1.88 £ 0.07
40 m sprint time (s)** 5.49+0.18 5.57 £ 0.23
lllinois agility test time (s) 16.29 £ 0.45 16.35+£ 0.48
Estimated VO, (mI/kg/min)**TT 51.7+5.1 53.5+4.8
Total repeat sprint distance (m) 714 £ 39 716 £ 37

*Finishing within the top four positions of the Professional Soccer League log.

*Finishing within the bottom six positions of the Professional Soccer League log.

*Significantly different, p < 0.01.

SSkinfolds: triceps, subscapular, biceps, supra-iliac, calf, thigh, and abdominal.

"Based on the Siri formula as described by Lohman.'®

IIBased on vertical jump performance using the Lewis formula described by Fox and Mathews. "
“Significantly different, p < 0.05.

TTBased on performance in the 20 m Multi-Stage Shuttle run test.”

line. Strong verbal motivation was given and players were
instructed to sprint as hard as possible. Total sprint distance
for each 30 s sprint was recorded to the nearest 2.5 m and
the distance of the six sprints was summed to obtain the total
repeat sprint distance in metres.

Data analysis

Standard descriptive statistics (mean * standard deviation
(SD)) were used to characterise the two sets of players. Un-
paired independent t-tests were used to compare the results
of the successful and unsuccessful group means. Results
were considered significant at p < 0.05.

Results

Table | presents the means + SD of the physical tests of play-
ers in the successful and unsuccessful groups.

No significant differences were found between
the successful and unsuccessful groups in any of the
anthropometrical and body composition measures, i.e.
mass, stature, sum of seven skinfolds, and percentage body
fat. There were also no statistically meaningful differences
between players in the successful and unsuccessful groups
in terms of sit-and-reach flexibility and vertical jump scores,

even when the latter were expressed as power output per kg
body mass (16.1 £ 1.1 W/kg v. 15.9 £ 1.1 W/kg). Similarly,
agility performance (16.29 + 0.45 s v. 16.35 + 0.48 s) and
total repeat sprint distance (714 + 39 m v. 716 + 37 m)
were remarkably similar between the successful and less
successful groups of players. Small and non-significant
differences were found between groups for maximum push-
ups in 1 minute and maximum pull-ups.

Significant differences were found between groups on
10 m and 40 m sprint times in favour of the more successful
teams. Differences were also found between groups
in estimated VOzmax based on the 20 m MST, with the
unsuccessful group of players achieving better aerobic
endurance performances than players from the successful
teams. It should be noted though that the reported standard
error of estimation (SEE) for this test is 5.4 mI/kg/min,15 which
is larger than the modest 1.8 ml/kg/min difference between
the means of these groups. The less-successful group also
performed more sit-ups in 2 minutes than the successful
players.

More significant (p < 0.01) differences were found between
the groups in terms of age, with players in successful squads
being on average ~ 2 years older than their less successful
counterparts (25.9 + 4.3 years v. 23.7 £ 3.9 years).
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Discussion

Since players must move their own body mass during run-
ning, jumping and direction changes, a high body fat content
would appear to be a disadvantage in soccer."” Physical size
could be theorised to be important in winning player contests
during the game, but might negatively affect acceleration
and nimbleness, arguably more valuable qualities in soccer.
These players did appear lean and light, with both groups av-
eraging 13.3% body fat, weighing 73.7 + 9.1 kg (successful)
v. 73.1 £ 9.2 kg (unsuccessful), and both having low sum of
seven skinfolds (56.6 = 19.4 mm v. 56.0 £ 17.9 mm respec-
tively). Significant differences in anthropometrical and body
composition measures were not apparent between players
in the different groups.

Players need explosive quickness and speed in making
decisive runs in defence or attack. Explosive power, agility,
and balance are often required in winning critical moments or
contests within a game. Test results in this study were unable
to discriminate between players in successful and less-
successful squads on the basis of lower back and hamstring
flexibility (sit-and-reach test), strength endurance (maximum
push-ups, sit-ups and pull-ups), and explosive power (vertical
jump). These are widely performed physical fitness tests
included in test batteries for sports performance, and soccer
in particular. Although they may be valuable in assessing
flexibility and musculoskeletal function for health-related
fitness, it is possible that at the level of elite soccer players,
the movement tasks are far removed from the requirements
of an actual game.

Acceleration and running speed are among variables
reportedly able to differentiate between levels and positions
of play.24’26 During a soccer match, players generally sprint
for average durations of less than 6 seconds.' The 10 m
and 40 m sprint tests appropriately target this duration of
running work, and were therefore expected to highlight more
successful players’ ability to get from one point to another
more quickly. Small significant differences (1.86 + 0.07 v.
1.88 £ 0.07 s and 5.49 + 0.18 v. 5.57 + 0.23 s) were found
between groups on these components, but these arguably
do not represent meaningful differences in performance.

Agility is the fitness component that describes the ability
to change the direction of body motion rapidly, and results
from a combination of a variety of physical components.24
Soccer players continuously change movement direction
and body position during a match. The results of this study
show no differences between players in successful and
less-successful groups, and in fact, show remarkably similar
values between these groups in agility performance. It is
possible that this is a fundamental component required in
soccer, no matter what the level of success.

The distance covered by outfield players approximates 10
- 13 km per game,23 with variations based on playing position,
style of play, and match conditions."® The vast majority (90
- 98%) of the energy required during a soccer match is
produced through oxidative metabolism.”"* Edwards et al.®

suggest that elite-level soccer performance may be partly
determined by aerobic capacity. It is reasonable to expect
that elevations in aerobic power and capacity would help
to sustain high work rates during a game19 and that teams
with better aerobic endurance are more likely to exert their
dominance, and ultimately be more successful. In the current
study it is difficult to claim a meaningful difference between the
groups considering that the statistically significant difference
is much smaller than the error of measurement of the test, as
mentioned above.

Players must be able to recover rapidly between intense
bouts of work as the exercise pattern in soccer involves
multiple sprints.wThis was assessed through the repeat sprint
test. No significant differences were found between players
from teams that were either successful or unsuccessful.

The results of this study seem to suggest that these
common physical fitness tests were unable to discriminate
between players of teams placed high or low on the PSL log.
In other words, although the fitness scores of players in this
study may be different from those of untrained individuals
or players in different leagues, successful and unsuccessful
teams within the same professional league could not be
separated on the basis of physical fithess. Factors other
than physical fitness may be more important in determining
success in professional soccer, at least in South Africa. The
most obvious of these include technical skill, tactical sense
and ability, style of play, player motivation and frame of
mind.

A number of limitations in the current study may warrant
consideration. Body composition estimations may have been
confounded by the wide ethnic influence in the squads.
The outdoor testing was associated with ambient condition
changes such as wind velocity, ambient temperature and
relative humidity, which may well have affected sprint, repeat
sprint, and endurance running performance. It is possible
that the level of activity between players differed at the
time of measurement in terms of content of early season
training sessions, and that this influenced performance in
the tests. Alternatively, other physical fitness tests that better
replicate soccer requirements5 may produce more significant
differences between successful and less-successful squads.
Finally, these players were tested in the first half of the
season, with changes in physical fitness status and squad
profile likely during the course of a full season. Nonetheless,
ReiIIy19 reported little fluctuation in physical fithess profiles of
soccer players once the competitive season gets underway,
as match play and general training maintain the training
status at a relatively constant level.

Despite these potential limitations it is difficult to ignore
that while no physical fithess parameter significantly
separated higher and lower-ranked teams, the one measured
parameter that may be associated with some form of technical
experience — age — did show a highly significant difference
between groups. Players in successful squads were on
average 2.2 years older than in less-successful squads. It
seems plausible that technical and tactical skill, and therefore
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team success would be better with the increased experience
gained by older players.

Conclusions

These results support those of other studies of individual
players in which the test results of non-elite players were
comparable to those of elite players.22 It seems that in the
South African professional soccer setting, league perform-
ance is not dependent on superior physical fithess within that
league. As noted by Reilly et a/.,20 players may not require
exceptional ability in any physical fithess component, but
should possess a reasonably high ability in all areas. It may
be that provided a particular fithess standard is achieved,
factors such as technical skill, tactical sense and ability, style
of play, and player motivation may contribute more to the dif-
ference in log position at the end of a season. It is possible
that the factors most limiting further improvement in soccer
performance are of a skill-type nature, and should be given
preferential attention. This may be different from the situation
in other countries, and is in contrast to the results of stud-
ies using players in overseas Ieagues.2'9‘14‘23'24'26 Managers,
coaches, and trainers should consider this when planning
training and conditioning sessions for teams. Emphasis on
technical and tactical work within sessions and incorporat-
ing these elements into physical conditioning sessions may
better target the preparation requirements in soccer. Further
research should focus on whether other physical fitness tests
or tests of technical skill more distinctly separate players in
successful and less successful teams.
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