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Abstract

Study aim: To assess changes in physical fitness of amateur soccer players after a pre-season training period and baseline fitness
dependencies.

Material and methods: Twenty-one amateur soccer players were assessed during the pre-season. The following physical vari-
ables were assessed before and after a two-month pre-season training period: (i) cardiorespiratory fitness, (ii) strength and
power, and (iii) change of direction (COD).

Results: Significant decreases were found for countermovement jump (CMJ) (p <0.001; d=1.161), drop jump (DJ) (p =0.014;
d =0.958), and horizontal jump (HJ) (p = 0.042; d = 0.640), while no significant changes were found for the overall variables
from the beginning to the end of pre-season. Fit players revealed significant decreases for CMJ (p = 0.002; d = -2.495), DJ
(p = 0.004; d =-1.760), HJ (p = 0.028; d = —1.005), COD deficit (p = 0.034; d = 1.013), and maximal aerobic speed (MAS)
(p =0.026; d =—4.053). No significant changes were found for unfit players.

Conclusions: Amateur soccer coaches should consider assessing physical qualities at the beginning of pre-season and use the

free-of-charge monitoring tools such as session-rate of perceived exertion (s-RPE) during the training process.
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Introduction

Soccer is characterized by its intermittent nature, in
which players are expected to perform mainly low-intensi-
ty running activities interspersed with high-intensity explo-
sive actions during both training and competition [2]. This
requires that soccer players maintain adequate aerobic and
anaerobic capacity. Soccer players have shown average
of VO, . values between 51 and 62.9 ml - kg™' - min™!
[5], and maximal aerobic speed ranging between approxi-
mately 13 and 17 km/h [3]. Considering the high-intensity
actions, players are required to perform sprints, jumps,
changes-of-direction, accelerations and decelerations dur-
ing training and competition, which are associated with
the athletes’ strength and power capacity [39].

On one hand, during training, adult elite soccer players
can cover total distances that reach approximately 7000 m

during a training/practice session, of which 990 m are cov-
ered at high speeds and approximately 337 to 444 m are
covered at sprint speeds [8]. Up to 178 m can be covered
while accelerating, and up to 162 m can be covered while
decelerating [13]. On the other hand, during a match, elite
players can perform a total of approximately 15 header
jumps and can cover a total distance of about 10 km to
13 km [2]. Meanwhile, amateur players tend to cover
about 5% less distance. However, elite players cover about
2.43 km while running at a high intensity and 0.65 km at
a sprint, with amateur players covering 28% and 58% less,
respectively, at these speeds [23]. Also, recent research
has revealed the importance of strength in the overall soc-
cer training process, which seems to be associated with
greater physical fitness development [26, 32]. As men-
tioned above, soccer players need high levels of aerobic
capacity to sustain the more than 70% of lower-intensity
actions during a match [2]. Also, they need high levels of
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strength, which is related to acceleration and sprint abil-
ity, as well as power-related tasks such as vertical jumps
that are required for disputes in the air and scoring header
goals [37, 39].

Based on the training loads and other multifactorial life
stressors, variations throughout the season should be ad-
dressed with regard to players’ body composition, level of
physical fitness, and motor skills [22]. The season can be
organized into three different phases with different types
of stimuli, and it would be convenient to expect changes in
the aforementioned variables as a result [2]. For instance,
the aerobic power and the time to exhaustion seem to in-
crease throughout the first phase of the season. This is
typically followed by a maintenance phase through to the
end of the season [22]. Also, there seem to be differences
in squat jump (SJ) and countermovement jump (CMJ)
performance between the pre-season and the middle of
the season. Specifically, a 10.1% increase in the height
reached in the SJ and a 9.8% increase for the CMJ have
been reported. Furthermore, a 13.7% increase in 1 repeti-
tion maximum (1RM) for the deadlift during the pre-sea-
son has been observed, and this increased to 6% during the
mid-season [15]. It has been reported that strength training
of the upper body improves VO,_.. by 2.6% and of upper
body maximal strength by 30%, resulting in gains related
to the ability to react faster and engage in body contact
with opponents [31]. The changes observed in physical
fitness in adult athletes have been well documented. In
fact, improvements in aerobic and anerobic fitness were
shown after the pre-season period, in a study conducted on
23 male soccer players from a first league Israeli team, in
which the authors associated those improvements with the
type of training implemented during that particular period
of the season [21].

Soccer players have demonstrated reasonable levels
of physical fitness, with high values of VO, . . [7]. How-
ever, these values can vary according to the different tacti-
cal positions of the players. Midfielders have the highest
VO,,.. values, followed by defenders, forwards, and, fi-
nally, goalkeepers [33]. At the beginning of the pre-sea-
son, the athletes have a relatively low level of fitness due
to the off-season period, presenting lower VO, . values,
although improvements of 7% versus the post-preseason
are achieved and only 2% of improvements remain until
the mid-season, and VO is then maintained for the rest
of the season [21].

The changes observed during the season seem to de-
pend on the values observed at the beginning of the pre-
season, which may be related to the low values that the
players present at the end of the off-season. In fact, a re-
cent study conducted on 130 elite Spanish soccer players
showed that the assumption that at the end of a pre-season
period an improvement in aerobic fitness is expected may
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not be so straightforward as the changes observed after the
pre-season period tend to vary significantly between sea-
sons [18]. Thus, the effect of training stimuli significantly
increases these values until a plateau is reached [22]. In
addition, the improvements in VO, allow athletes to
cover 20% greater distances at high intensities (i.e., at
>90% of their maximal heart rate). Positive changes have
also been found in terms of athletes’ physical fitness dur-
ing the three different periods of the season (off-season,
pre-season and in-season). The time spent in the 40-m and
20-m sprint decreases by 2% from the pre-season to the
oft-season. This decrease could be related to the soccer
conditioning and might be subject to variations in the dif-
ferent periods of the season [14].

Furthermore, a decrease in the time of execution of the
pro-agility test of approximately 3% has been observed
from the pre-season to the post-season. Also, decreases
of 3%, 4%, and 1% have been reported for the 10-m,
30-m, and 40-m sprint, respectively, from the pre-season
to the post-season [19]. To assess the maximum strength
of soccer athletes, the isometric mid-thigh pull (IMTP)
test has been used, and it seems to be correlated with
movements that are typical of good performance in soc-
cer players, such as sprint speed and vertical jump height
[36]. For instance, an investigation aimed to assess the
relationship between strength, sprint speed, agility, and
IMTP test performance in rugby athletes. Positive corre-
lations were observed between the IMTP and 1RM squat,
the time to complete a 5-m sprint, and the time taken in
the pro-agility test [36], which is perceived as a viable
test for measuring the motor skills that are inherent in
soccer performance.

Anthropometric, physical fitness, and motor skill
changes are well documented in elite soccer players [17,
20]. However, there is a lack of evidence about the in-
fluence of the pre-season period on changes in the fit-
ness status of amateur players. Evidence is also scarce
concerning the role of baseline values in such changes.
The evidence above demonstrates the importance of an
adequate understanding of the physical demands of soc-
cer and their changes even in amateur competitions. In
addition, it is essential to collect data on the athletes’
initial state at the beginning of the season, to track posi-
tive or negative changes during the training process. This
provides amateur soccer coaches and athletes with the
tools necessary for better training planning and to adjust
training accordingly.

For those reasons, the first purpose of this study was
to investigate changes in fitness levels after a pre-season
training period; and the second purpose was to describe
amateur players’ physical changes in relation to their base-
line fitness levels. We hypothesize that physical fitness will
improve after a training period in the different outcomes.
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Material and methods

Participants

The sample consisted of 21 amateur soccer players
(age: 23.6 = 7.3 years old; body height: 178.2 + 0.1 cm;
body mass: 75.2 + 9.2 kg in the first assessment and
76.0 £ 9.2 kg in the second assessment; fat mass percent-
age: 11.5 + 2.0% in the first assessment and 10.9 = 1.7%
in the second assessment). All players were from the same
team and were competing in the 2019/2020 season of the
first division of the Portuguese Amateur Championship.

The participants comprised two goalkeepers, four cen-
tral defenders, one external defender, six midfielders, five
wingers, and two forwards. Players were assessed at two
different times: (i) at the beginning of the pre-season phase
(July 2019) and (ii) two months later (i.e., at the end of
the pre-season) (September 2019). During the pre-season
period, players trained four times a week (~90 minutes/
session) and participated in one friendly match each week.
The inclusion criteria were: (i) participation in both as-
sessments and (ii) not being injured throughout the period
of assessment and between assessments for more than one
week. Before being assessed, the player was informed of
the study’s protocol and procedures. After their voluntary
agreement, they signed a free informed consent form. The
study followed the ethical standards of the Declaration of
Helsinki for research in humans. The study was approved
by the local scientific committee with the code number
ESDL.2019.07.001.

Study design

This study used a within-subjects observational cohort
design to examine changes in participants’ aerobic and
anaerobic performance via physical performance tests.

Anthropometric measures (body mass, height, fat
mass percentage), cardiorespiratory fitness (Bronco test,
maximal aerobic speed), strength and power (isometric
mid-thigh pull, squat jump, countermovement jump, drop
jump, horizontal jump), and agility and speed (pro-agil-
ity) were assessed twice — once before the beginning of
the pre-season training phase (July 2019) and again at the
end of the pre-season period (September 2019). After the
first assessment (baseline), the median values for each fit-
ness test were determined. Based on these values, players
within the upper limit (better than the median) were clas-
sified as fit players, and the other players were classified
as unfit players. This classification was done for each test;
thus, a player may have been classified as fit in some tests
and unfit in others. We decided to analyze the changes be-
tween the baseline and the post-training assessments for fit
and unfit players in order to verify whether baseline levels
influenced improvements or declines in players’ perform-
ances.

Both assessments took place under similar conditions.
Both were done 48 hours after the last training session/
match, on the same day of the week (Monday) at the same
time (5:00 p.m.) on natural turf and were carried out by
the same trained sports science technicians.

Anthropometrics and body composition

Body weight was measured to the nearest 0.1 kg using
a Tanita BC-601 instrument, and height was measured us-
ing a stadiometer to the nearest 0.1 cm (Seca 217, Ham-
burg, Germany). Skinfold thickness was measured at eight
sites (triceps, biceps, subscapular, suprailiac, supraspi-
nal, abdominal, thigh, and calf) using a skinfold caliper
(Harpenden, West Sussex, UK). Girth was measured at
four sites (arm relaxed, arm flexed, thigh, and calf) using
a Cescorf flexible anthropometric tape. Body fat percent-
age was calculated using the formula recommended by
Reilly [29].

All measurements were performed by the same expe-
rienced and certified observer who had a level 2 certifica-
tion from the International Society for the Advancement
of Kinanthropometry (ISAK), using the standardized tech-
niques of the ISAK.

Cardiorespiratory fitness

To assess cardiorespiratory fitness, all players per-
formed the 1200-m shuttle run test (Figure 1) (also known
as the Bronco test), as previously described by Kelly and
Wood [16]. Players had to perform five repetitions as fast
as they could, starting at a baseline cone and then running
forward to the next cone 20 m away. They then returned to
the baseline and performed another forward run to a cone
40 m away. They returned to the baseline once again be-
fore making a final forward run to a cone 60 m away and
finishing the test by returning to the baseline. Players were
familiarized with the test before performing it, thus in-
creasing the accuracy of their pace during the test.

To determine the lowest speed at which VO, _ . oc-
curred (e.g., the maximal aerobic speed (MAS)), the total
time, in seconds, taken to complete the test was recorded.
MAS was then calculated by dividing the 1200-m distance
by the recorded time. However, the time recorded for each
player was corrected according to the following equation:
MAS = 1200 / (time in seconds — 20.3) [1].

Strength and power

For the assessment of strength and power, the isomet-
ric mid-thigh pull test (IMTP), squat jump (SJ), counter-
movement jump (CMJ), drop jump (DJ), and horizontal
jump (HJ) tests were conducted on all players. A descrip-
tion and demonstration of the procedures were given be-
fore the test commenced.

For the IMTP test, a single ratchet strap was placed
around a weight plate and attached to a crane scale that
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Figure 1. 1200-m shuttle (The Bronco) test configuration

was already attached to a bar. The players were instructed
to adjust the position of the bar to a comfortable (mid-
thigh) position by shortening or lengthening the ratchet
straps before performing the pull. Then, the players were
instructed to pull the bar with the maximum strength they
could and to maintain the pull for three seconds. They
were then given five seconds to rest. This process was then
repeated twice. The peak force produced during the test
was registered by recording all the trials on video and later
analyzing them in slow motion. All measurements were
recorded in kg but were later converted into newtons (N)
by calculating the peak force in kg multiplied by gravity.
The average of peak force, both in kg and N, for each of
the three trials was calculated. The relative force was also
recorded by dividing the peak force, in N, by the player’s
body mass. The IMTP test using a crane scale has been
documented and proven to be a valid and reliable meth-
od that is not significantly different from the force plates
method [35].

The vertical SJ, CMJ, and DJ tests were performed
on a DIN-A2 contact platform (Chronojump, Spain) con-
nected to a Chronopic 3 microcontroller. This device was
connected to a portable computer with Chronojump free
software installed so that it could analyze the received
information. The Chronojump contact platform, micro-
controller, and software used are known to be valid and
reliable tools for measuring vertical jump times. For all
frequencies at which the microcontroller was tested, the
mean absolute errors were 0.13% and 0.14% for contact
time and in-flight time, respectively. Also, a difference of
only 1.40 + 0.92% was found, and an intraclass correla-
tion coefficient (ICC) of 0.95 was observed between the
DIN-A2 contact platform and the Ergojump-Boscosystem
platform reference measure [4].

All players were told to stand on top of the contact
platform and perform a practice jump for each jump test.
Then, three trials were performed; each player’s best score
of the three vertical jump tests was recorded. For the SJ

test, players were instructed to place their hands on their
hips during the full movement to prevent arm swinging,
and they were to start the movement from a knee flexion
position that they were to hold for three seconds before
jumping as high as possible and landing in the same place
on the contact platform.

For the CM]J test, players started from a standing posi-
tion with both hands on their hips and allowed their com-
fortable depth of knee flexion in the descending phase of
the jump to be determined. During the flight, players had
to maintain hip and knee extension while jumping as high
as possible and landing in the same place and with both
feet at the same time without removing their arms from
their hips.

For the assessment of reactive jump capacity, the DJ
test was performed. Players started from a standing posi-
tion on top of a 30-cm-high box with both hands on their
hips. When the players were instructed to start the test,
they initiated the movement by stepping a single leg out
of the box and then dropping their body on the force plate.
Then, as the players reached the ground, they started the
vertical take-off as fast as possible with their knee and hip
joints extended. This was followed by the second landing,
for which players were instructed to land with their weight
correctly distributed and to assume a half-squat position to
absorb the impact of the jump.

For the assessment of the horizontal jump, players
started from a standing position and were allowed to swing
their arms and bend their knees in a comfortable position.
They were then to jump as far as possible without losing
their balance when landing with both feet simultaneously.
A loss of balance resulted in a null attempt, meaning that
the player needed to repeat the trial. A metric measur-
ing tape was attached to the ground to measure the jump
length, and a take-off line was placed on the ground using
tape. The measurement was taken at the back of which-
ever heel was the furthest back. All horizontal jumps were
repeated three times, and the best score was recorded.



Physical fitness changes among amateur soccer players 67

Photocells 5m 5m

(X2, e « —> o0
I 1 1
1 1 |
1 1 [}
| 1 |
1 1 [}
1 1 » !
1 1 |
I g 1 1
[ | 1
1 » | [}
1 1 [}
1 1 1

oo oo oo
P Start/Finish R

10m
Figure 2. Pro-agility test configuration
Change of direction and speed Results

For the assessment of speed and change of direction
(COD), the pro-agility test (Figure 2) was conducted as pre-
viously described [34], in which three pairs of photocells
(Witty Gate, Microgate, Italy) were placed at distances of 0
m (starting point), 5 m to the right, and 5 m to the left. The
players started from a three-point stance at the 0 m starting
point. The first 5-m run was taken in the direction of the
hand that was in contact with the ground. When the play-
ers reached the first 5-m external line, they touched the line
with their lead foot and hand. They then ran forward as fast
as possible to the opposite 10-m external line, again touch-
ing it with their lead foot and hand when they reached it. Fi-
nally, they ran forward to the 0-m starting point, completing
the test when they crossed the starting line. All players were
instructed to perform the test three times on each side; trials
were separated by two minutes of rest.

For the purpose of distinguishing COD ability from
linear speed ability, the COD deficit (previously recom-
mended by Nimphius [25]) was calculated as the differ-
ence between the first 10-m sprint split time during the
20-m pro-agility test.

Statistical procedures

The results were expressed as mean (standard devia-
tion). After confirmation of normality (p > 0.05) and ho-
mogeneity (p > 0.05) assumptions, a paired sample t-test
was used to determine the differences between the pre and
post assessments, followed by Cohen’s d to analyze the ef-
fect size (ES). The following classification to measure the
magnitude of ES was used: <0.2, from 0.3 to 0.6, from 0.6
to 1.2, from 1.2 to 2.0 and >2.0 were considered trivial,
small, moderate, large and very large, respectively. An
independent sample t-test was used to determine the dif-
ferences between the baseline and post assessments for fit
and non-fit players. All statistical analyses were performed
using SPSS statistical analysis software (SPSS version
24.0, IBM corp., Chicago, USA). The level of statistical
significance was set at p < 0.05.

Table 1 presents a descriptive analysis of the different
fitness variables in the pre and post pre-season periods.
Significant decreases in performance were found from
the baseline to the post period assessment for counter-
movement jump (mean percentage change [dif]: —13.7%;
p <0.001; d = 1.161, moderate effect size), for drop jump
(dif: =10.0%; p = 0.014; d = 0.958, moderate effect size)
and for horizontal jump (dif: —3.0%; p = 0.042; d = 0.640,
moderate effect size).

A comparison between the baseline values (first as-
sessment) and the post values of the players categorized
as fit was made and can be found in Table 2. Significant
differences for fit players were found between the base-
line and post assessments for countermovement jump (dif:
— 16.8%; p = 0.002; d = —2.495, very large effect size),
drop jump (dif: —15.5%; p=0.004; d =—1.760, large effect
size), horizontal jump (dif: —3.2%; p = 0.028; d = —1.005,
large effect size), and for change of direction deficit (dif:
413%; p = 0.034; d = 1.013, moderate effect size). Also,
a significant difference was found for maximal aerobic
speed (dif: —16.5%; p = 0.026; d = —4.053, very large ef-
fect size).

A comparison between the baseline values (first as-
sessment) and the post values of the players categorized as
unfit was made and can be found in Table 3. No significant
differences for unfit players were found.

Discussion

The aims of the present study were to investigate the
changes in fitness levels after a pre-season training period,
and to describe amateur players’ physical changes, con-
sidering their baseline fitness levels. The results revealed
significant changes only in the jump performance assess-
ments after the pre-season training period. The level of
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Table 1. Physical fitness changes in pre-season training period
Fitness determinants Pre (mean + SD)  Post (mean + SD) % change + SD (Post-Pre) p d

IMTP Peak [kg] 128.42 +£26.11 127.14 £27.19
IMTP Avg [kg] 119.07 £ 24.92 120.07 £26.35
Relative Force [N/kg] 16.57 £4.05 16.43 £3.25
CMJ [cm] 35.71 +£4.20 30.93 £4.03
DJ [em] 31.07+£4.29 27.71 £2.49
HJ [em] 227.64 +10.69 220.71 £10.95
ProAgility [s] 5.14+0.22 5.07£0.27
COD Deficit [s] 0.07+0.33 0.22+0.10
Bronco [s] 305.71 £ 38.82 320.43 +£37.10
MAS [m - s7!] 3.95+0.46 3.78 £0.40

-1.5+5.5 0.747 0.048 trivial
0.5+5.1 0.763 —0.039 trivial
-0.6+7.1 0.834 0.038 trivial
—13.7+4.8 0.000 1.161 moderate
-10.0+6.1 0.014 0.958 moderate
-3.0+£25 0.042  0.640 moderate
-1.4+2.0 0.279 0.284 small
0.138  —0.615 moderate
49+6.8 0.260 —0.387 small
-4.6+6.7 0.234 0.394 small

d: standardized effect size of Cohen; IMTP Avg = Average Isometric mid-thigh pull; CMJ = countermovement jump; DJ = drop jump; HJ = hori-

zontal jump; COD = change of direction; MAS = maximal aerobic speed.

Table 2. Fit player changes between baseline and post assessments

Fitness determinants Pre (mean = SD) Post (mean + SD) % change + SD (Post-Pre) p d+SD

IMTP Peak [kg] 149.11 = 18.46 1449 £ 16.16 27+71 0.477 —0.219 + 0.58 small
IMTP Avg [kg] 13599+17.35  137.60 + 14.02 1.4£6.5 0.726 0.108 + 0.50 trivial
Relative Force [N/kg] 18.59 +3.40 17.53 +£3.66 -6.2+6.0 0.119 —0.352 £ 0.35 small
CMIJ [em]) 38.70 +£2.49 32.38 £4.08 -16.8+£6.1 0.002  —2.495+0.99 very large
DJ [cm] 33.17+£3.25 28.04 +£2.82 -15.5+6.7 0.004 -1.760 + 0.83 large
HJ [cm] 235.33+£4.72 228.00 + 10,08 -32+2.1 0.028 —1.005 £ 0.67 large
ProAgility [s] 493+0.15 4.93 £0.087 0.0+£3.1 1.000 0.008 + 1.02 trivial
COD Deficit [s] -0.23+£0.31 0,20+0.11 0.034 1.013 £ 0.61 moderate
Bronco [s] 279.13 +£5.62 314.41 £46.49 11.8+10.1 0.077 5217 £ 4.24 very large
MAS [m-s 1] 428 +£0.10) 3.89+£0.43) -16.5+7.0 0.026  —1.053 +3.08 very large

d: standardized effect size of Cohen; IMTP Avg = average isometric mid-thigh pull; CMJ = countermovement jump; DJ = drop jump; HJ = hori-
zontal jump; COD = change of direction; MAS = maximal aerobic speed; bw = body weight.

changes to the analyzed period depended on each player’s
baseline fitness level, and the impact was greater among
the baseline considered-fit soccer athletes.

During the pre-season, it is expected that soccer play-
ers will be exposed to greater loads because they need
to compensate for drops in fitness levels that can occur
during the off-season [2]. Therefore, respecting the prin-
ciple of overload and training progression [28], it is ex-
pected that positive changes will occur in aerobic capac-
ity, strength endurance, and repeated sprint ability [38].
However, considering the first objective of the present

study, the athletes presented significant lower jump per-
formance values and no significant changes in the over-
all variables after pre-season. The results of the present
study contrast with other studies that have reported sig-
nificant improvements in vertical jump performance after
pre-season training [6, 40]. In fact, a study conducted on
13 semiprofessional soccer players competing in England
that analyzed seasonal fitness variations revealed signifi-
cant improvements of aerobic, vertical jump and change
of direction performance from the beginning to the end of
the pre-season period. The decreases in jump performance
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Table 3. Unfit player changes between baseline and post assessments

Fitness determinants Pre (mean + SD)  Post (mean + SD) % change & SD (Post-Pre) p d+SD

IMTP Peak [kg] 107.70 £ 12.23 109.34 +£24.79 -0.1£10.2 0.787 -0.007 £ 0.81 trivial
IMTP Avg [kg] 96.55+10.85 97.02 £ 19.87 —0.6+10.8 0.932 —0.053 + 0.88 trivial
Relative Force [N/kg] 13.14+£1.93 1442+ 1.14 10.5+204 0.316  0.668 + 1.23 moderate
CMIJ [em] 31.85+2.04 28.95+2.76 -93£9.0 0.102 —1.605 £ 1.63 large
DJ [cm] 27.04+£2.11 27.24+1.39 09+93 0.866 0.122 + 1.24 trivial
HJ [em] 221.88 +10.37 215.25+8.40 —3.0+45 0.249 —0.581 +£0.91 small
ProAgility [s] 529+0.15 5.17+0.31 —2.4+29 0.181  —0.675 £ 0.82 moderate
COD Deficit [s] 0.29+0.07 0.23£0.09 0.288  —1.003 + 1.54 moderate
Bronco [s] 331.70 £ 40.27 325.84 +27.30 -1.4+£92 0.729 —0.132 £ 0.85 trivial
MAS [m - s71] 3.48 £0.36) 3.62 +£0.32) 424143 0.569 0.372 + 1.24 small

d: standardized effect size of Cohen; IMTP Avg = average isometric mid-thigh pull; CMJ = countermovement jump; DJ = drop jump; HJ = hori-

zontal jump; COD = change of direction; MAS = maximal aerobic speed;

after pre-season, found in the present study, can possibly
be linked with neuromuscular fatigue factors due to the
higher volume of training in this period. Or it could be
that only soccer practice, in this soccer team, may not be
enough for a better stretch-shortening cycle [24].

As mentioned earlier, improvements in aerobic capaci-
ty were reported at the end of the pre-season period [7, 21].
Those improvements may be due to the higher training
loads that are associated with greater volumes, with little
variation observed in the training load variables [20], thus
revealing higher values of training monotony and strain
[10]. Therefore, and considering that in the present study
we did not consider the training loads imposed on ath-
letes during the pre-season, we only may suggest that the
training principles were not properly followed. These dis-
crepancies might be due to inadequate adjustments made
during the pre-season training process or the number of
games performed by players (which was also not control-
led in the present study). Significant improvements were
expected for all the analyzed variables, with greater em-
phasis on aerobic capacity due to the training process. Al-
so, given the fact that amateur soccer players come from
a longer off-season period than elite athletes, it is impera-
tive to assess the athletes’ physical fitness at the beginning
of the season to adjust training in a manner that allows for
positive changes over time.

Players with higher levels of physical performance (fit)
at the baseline experienced decreases in overall physical
performance during the pre-season period, whereas unfit
players did not show any significant changes. The study
conducted by Los Arcos et al. [ 18] showed that the players
with the best baseline performances improved less than

the players with the worst baseline performances in aero-
bic fitness. This is in line with our findings, although the
present study revealed decreased physical performance
values for fit players after the pre-season period. These de-
creases might be due to the need for more intense stimuli
in order for changes to occur [27]. Therefore, these de-
creases might indicate a lack of individualization in the
training program. Also, the players who started the pre-
season with lower physical performance values may have
experienced physical improvements because the coaches
and players failed to check whether fitness levels were
maintained during the off-season, during which time a de-
crease in aerobic performance is expected [30]. The team
assessed is from an amateur soccer league. Thus, there
might be no planned activities for these players to perform
during the off-season, and their off-season is longer than
those of elite soccer teams. These factors could have also
influenced the present findings.

This study had some limitations. One was related to
the sample size, as we assessed only one soccer team; the
assessment of another senior team under the same condi-
tions and in the same context was not possible. Another
limitation is the fact that only pre — and post-assessments
for the pre-season period were considered. It would be in-
teresting to analyze intra — and inter-week team variations
in physical performance and load during the competition
phase. It would also be worthwhile to examine within —
and between-variations data among different playing posi-
tions during the pre-season in amateur soccer teams, given
the differences in the training approaches between ama-
teur and elite leagues. Despite these limitations, to the best
of our knowledge, this was the first study to investigate
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the variations in physical fitness determinants and to ana-
lyze Portuguese amateur soccer players’ responses to the
training process over the pre-season. Therefore, this study
provides new insight into amateur football and presents
several practical implications.

Amateur soccer teams might lack the conditions to
monitor internal loads and, more specifically, external
loads because these teams cannot afford external load
monitoring equipment such as global positioning systems,
which could be essential for the monitoring of training
during the pre-season [9]. Fortunately, even amateur teams
can afford to monitor internal loads via the subjective ses-
sion-rate of perceived exertion (s-RPE) modified by Foster
et al. [11]. From s-RPE, coaches can gather more training
load data regarding the acute and chronic loads and their
ratio (acute:chronic load), which prevents spikes in load,
and reaching detraining and/or overreaching [11, 12]. Al-
so, from the same subjective monitoring tool, coaches can
analyze weekly training variability and tension from the
calculation of training monotony and strain, respectively.
Given that, even with low budgets, coaches can plan and
adjust pre-season training programs with discretion that
will improve players’ performance.

Conclusions

The present study aimed to analyze the changes in
physical variables among players from an amateur soc-
cer team after the pre-season. The results revealed a lack
of significant positive changes after the assessed period.
Only the players considered fit at the baseline presented
significant performance decreases. As amateur soccer
players have a longer off-season period, the assessment
of individual physical qualities at the beginning of pre-
season is imperative to allow coaches to plan and apply
the necessary adjustments of training loads, and to track
meaningful changes after this critical period. Also, even
in amateur soccer contexts, coaches and athletes would
benefit from the use of tools such as s-RPE for a better
understanding of what is happening during the training
process.
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