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ABSTRACT: Brazil is the leading global exporter of soccer players, with approximately 2,000 international
transfers to different clubs per year. Although Brazilian players compete in the most prestigious soccer leagues
worldwide, the habitual training methods, strategies, and routines of Brazilian soccer strength and conditioning
coaches (SCCs) are undocumented. This study used a standard online survey to collect and characterize the
strength and conditioning practices of Brazilian soccer SCCs. Forty-nine SCCs (age: 40.4 + 7.5 years; professional
experience: 15.3 + 7.5 years) working in Brazilian professional soccer teams participated in this study. The
survey consisted of eight sections: 1) background information; 2) muscular strength-power development;
3) speed training; 4) plyometrics; 5) flexibility training; 6) physical testing; 7) technology use; and 8) programing.
Results indicated that training and testing practices of Brazilian SCCs are strongly affected by the congested
fixture schedules, extensive traveling distances, and socio-economic disparities between different regions of the
country. We describe all these different strategies and methods in detail, providing a comprehensive view and
a critical examination of Brazilian soccer strength and conditioning practices. Brazilian SCCs and professional
soccer organizations can use the findings from this study to develop training strategies and customize education
programs. Practitioners from other countries can use this information to design training programs closely tailored
to the background of Brazilian athletes, which may support their adaptation to different competitive scenarios
and game demands, such as those found in the most important soccer leagues worldwide.
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TIN'T RO D U C T 1O N 1500000

Brazil is a continental-sized country with huge socio-economic dis-
parities between cities and regions, but with a strong and common
feeling: the passion for soccer [1, 2]. Among the twenty-seven states
and at the National level, there are normally 10 official tournaments
competed for annually, including senior players across four divi-
sions [3]. This large number of competitions includes a high number
of professional soccer clubs (i.e., 742 in 2019) [4], resulting in a vast
number of soccer players and coaches registered with the Brazilian
Football Confederation (CBF) (i.e., 22,177 professional contracts
and 477 soccer coaches registered with the CBF in 2019) [4]. Fur-
thermore, to date, Brazil is the most succesful nation in the FIFA
World Cup history, with a total of five world titles. Collectively, these

unique and singular features contribute to making Brazil one of the
biggest producers and exporters of soccer players in the world [5, 6].

In 2019, for instance, Brazil was the leading global exporter of
elite soccer players, with about 2,000 international transfers to dif-
ferent clubs worldwide, amounting to more than $370 million in
negotiations [7]. Comparatively, Argentina- the second largest glob-
al exporter of soccer players — oversaw 946 international transfers
in 2019, which equates to less than half of the Brazilian soccer
market [7]. This expressive number of transfers results in a great
number of Brazilian athletes playing in the major soccer leagues
around the world, which are consistently characterized by their high
and ever-increasing physical and physiological demands [8-10]. For
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example, Barnes et al. [8] reported across seven successive seasons
of the English Premier League that the distance covered through
sprinting and high-intensity running increased by ~35%, which is
very similar to that reported in other studies [9, 11]. Undoubtedly,
these current trends regarding the physical, technical, and tactical
demands in elite soccer pose significant challenges to soccer coach-
es and technical staff, especially concerning the implementation of
effective and time-efficient strength and conditioning practic-
es [12-14].

Despite these facts, there is no information in the literature about
the training methods, schemes, or types of exercise most frequently
used by Brazilian soccer strength and conditioning coaches (SCCs).
These data are important to better understand and refine Brazilian
regional practices in strength and conditioning and provide the in-
ternational soccer community with an integrated and holistic view
of how Brazilian players are trained and tested in Brazilian clubs.
This would allow the creation of optimal training strategies for adapt-
ing and developing Brazilian soccer players, according to the spe-
cific requirements of the most prestigious international soccer leagues.
Therefore, this study aimed to describe the training and testing pro-
cedures commonly employed by SCCs working in the Brazilian soc-
cer scenario.

MATERIALS AND METHOD'S /55—
Participants

Forty-nine Brazilian soccer SCCs (age: 40.4 = 7.5 years; age range:
25-58 years; professional experience: 15.3 + 7.5 years; range:
3-31 years), who worked in division 1 (53.1%), division 2 (28.6%),
division 3 (6.1%), and division 4 (12.2%) of the Brazilian National
Championship completed the survey. Regarding the academic back-
ground of SCCs, 12% held a PhD degree, 27% a master’s degree,
49% had already completed a post-graduate course, and all of them
were graduated in Physical Education or Sport Science. The study
was conducted under the ethical standards of the Helsinki Declara-
tion and was approved by the local Ethics Committee.

Studly Design

This cross-sectional descriptive study was designed to characterize
the common training and testing practices of Brazilian soccer SCCs.
Given that these SCCs are commonly encouraged to implement con-
temporary research and science-informed practices, it is important
to establish if this is the case. For this purpose, a survey used in
a previous study to assess the practices of SCCs [14] was adapted
and designed using Typeform™. The survey consisted of eight sec-
tions (1-background information; 2-muscular strength and power
development; 3-speed development; 4-plyometrics; 5-flexibility;
6-physical testing; 7-technology use; and 8-programing) comprising
27 fixed responses and 15 open-ended questions. Some questions
allowed more than one response, meaning that some questions have
more responses than others. During the survey preparation, four
experienced SCCs completed the survey and minor adjustments were
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made to the wording and structure of some questions, to ensure they
were clear and appropriate for the surveyed population. A complete
explanation of the general information necessary to complete the
survey, the study purpose, and the confidentiality of information and
identity were provided on the first page. Thereafter, participants pro-
vided consent and anonymously completed the online survey.

Data Acquisition and Analyses

The survey responses were downloaded from Typeform™ into a cus-
tomized spreadsheet. Fixed response questions were assessed using
a frequency analysis and open-ended questions using a thematic
analysis approach [15], via the following process: 1) familiarization
with the data, 2) generating initial codes, 3) searching for themes,
4) reviewing themes, b) defining and naming themes, and 6) produc-
ing the report. This thematic-analysis method has been used in
prior studies surveying SCCs [14, 16]. Subsequently, key themes
representing the main ideas emerging from the raw data were gener-
ated for open-ended questions. Some responses provided sufficient
information that multiple topics could be identified and considered
for further analysis. All topics were reviewed and agreed by all authors.

RIS U LTS 15
Muscular Strength and Power Development

Table 1 shows the frequency of responses regarding the organization
of strength training programs during preparatory and competitive
periods. Figure 1 depicts responses to how SCCs determined set
loads during strength training sessions. Table 2 demonstrates abso-
lute and relative results regarding the use or not of periodization

25 24% 24%

8% 8%

Frequency of responses (%)

FIG 1. Load determination procedures used during resistance
training sessions by Brazilian strength and conditioning coaches.
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strategies in their strength training program. Table 3 shows the aver-
age recovery time prescribed between competitive matches, soccer-
specific training, and strength/power training sessions. Additionally,
SCCs were asked whether they use Olympic weightlifting and as-
sociated derivates in their programs. Responses demonstrated that
most SCCs did not use Olympic weightlifting exercises (71%), where-
as 20% used the clean and jerk, 18% snatch, 8% clean, 4% push
press, and 2% snatch high pull. Moreover, SCCs were asked what
methods of resistance they implement within their programs, with
the most commonly reported methods being eccentric (67%), con-
centric (65%), variable (59%), machine (37%), isometric (27%),
and isoinertial (24%). Table 4 demonstrates the ranking of the five
most important exercises that SCCs used in their strength training
programs.

Speed Development

Figure 2 depicts the responses regarding the methods most com-
monly used by SCCs for speed development. The methods most
frequently reported were plyometrics (76%), maximum speed sprint-
ing (67%), and strength training (63%).

Plyometrics

The SCCs were asked the main reasons why they implemented
plyometric exercises in their programs, with speed development (86%)
being the most reported, followed by improving jump ability (55%),
injury prevention (51%), lower-body power (47%), total-body pow-
er (4%), and upper-body power (2%). Two SCCs (4%) reported

other reasons, including“improve muscular coordination”, “improve
muscular power”, and “stretch and shortening-cycle optimization”.

TABLE 1. Absolute (and relative, %) frequency of responses regarding the organization of the strength training program during

preparatory (PP) and competitive (CP) periods (n = 49).

1 2 3 4 5 +5 Other

Number of sessions/week PP 00)  1531) 2449 704 3(6) 0(0) 0(0)
cP 8(16)  34(70)  3(6) 3(6) 0(0) 0(0) 12)

0-15  16-30 3145  46-60 6175 _ +75  Other

Session length (minutes) PP 1(2) 13(27) 24(49) 9(18) 1(2) 1(2) 0(0)
cp 36)  27(55  1327)  4®) 2(4) 0(0) 0(0)

1-2 34 5.6 7-8 9-10  +10 _ Other

eNX‘;’ri?:g of sets for each PP 6(12)  31(63) 48 4(8) 2(4) 0(0) 2(4)
CP 2041) 1939  7(14) 12) 12) 0(0) 12)

- 1-3 46 729 10-12  13-15 _ +15 _ Other
eNa“C”;beexref;srgpet'“O”S for PP 12)  17(35) 20(41)  8(16)  0(0) 0(0) 3(6)
cp 00)  25(1) 1837  4(@®) 0(0) 0(0) 2(4)

Table 2. Responses regarding models of the strength training plan over the season (n = 49).

Absolute (n) Relative (%)

Through the use of periodization models that follow preplanned and/or fixed routines, selecting

some matches as “most important matches” where players must achieve peak performance 3 6
Through the use of programs constantly readjusted according to the individual or collective
physical/physiological responses, not necessarily following fixed routines, trying to maintain 46 94

high performance levels during all matches of the championship

Table 3. Absolute (and relative, %) frequency of responses regarding the average recovery time between distinct sessions (n = 49).

Same day 24 h 36 h 48 h > 48 h
Recovery time between strength/power training and soccer-specific training 31(63) 8(16) 4(8) 6(12) 0(0)
Recovery time between strength/power training and match 1(2) 5(10) 7(14) 14(29) 22(45)
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Table 4. Ranking of the five most important exercises used in the strength training programs (n = 49).

Order of importance Exercises n (%)
Squat and variations 35(71)
Hip Thrust 3(6)
. Leg Curl 1(2)
Nordic 1(2)
Stiff-leg deadlift 1(2)
Did not specify 8(16)
Squat and variations 17(35)
Hip Thrust 10(20)
) Nordic 7(14)
Lunge 4(8)
Stiff-leg deadlift 4(8)
Did not specify 7(14)
Squat and variations 11(22)
Stiff-leg deadlift 7(14)
Hip Thrust 6(12)
Lunges 5(10)
Resisted sprint 4(8)
3 Jumps 3(6)
Nordic 3(6)
Copenhagen 1(2)
Leg Curl 1(2)
Leg Press 1(2)
Did not specify 7(14)
Squat and variations 9(18)
Lunges 8(16)
Stiff-leg deadlift 6(12)
Leg Curl 4(8)
Copenhagen 3(6)
4 Jumps 2(4)
Resisted Sprint 2(4)
Hip Thrust 1(2)
Nordic 1(2)
Snatch 1(2)
Did not specify 12(24)
Squat and variations 9(18)
Lunges 8(16)
Hip Thrust 3(6)
Jumps 3(6)
5 Nordic 3(6)
Stiff-leg deadlift 3(6)
Calf Rise 2(4)
Leg Curl 2(4)
Leg Press 2(4)
Did not specify 14(29)
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FIG. 2. Methods for speed development used by Brazilian strength
and conditioning coaches.

FIG. 3. Plyometric exercises used by Brazilian strength and
conditioning coaches.
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FIG. 4. Physical tests employed by Brazilian strength and
conditioning coaches. (COD: change of direction).

Regarding the period of the season that SCCs usually employ plyo-
metric training, pre-season (55%) and in-season (53%) stages were
the most frequently reported, followed by all year round (41%), off-
season (2%), and other (2%). Regarding the integration of plyomet-
rics into their training schedule, 49% of the SCCs reported that it is
used as part of complex training, 31% after weight training, 27%
before weight training, 22% on separate days, and 4% selected the
option other. Figure 3 depicts the frequency of responses concerning
plyometric exercises commonly used by SCCs in their programs.

FIG. 5. Technology-based equipment utilized by Brazilian strength
and conditioning coaches.(GPS: global positioning system).

Flexibility Development

Soccer SCCs were asked to report when players were encouraged or
required to perform flexibility exercises in their program. Before train-
ing (49%) was the most frequent option followed by after training
(16%), during training (12%), independently/on their own (10%),
other (4%), and do not use (27%). The most common forms of flex-
ibility training used by SCCs were dynamic (55%), ballistic and
active (39%), proprioceptive neuromuscular facilitation (27%), pas-
sive (20%), isometric (4%), static (2%), and did not use (18%). The
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average duration of a typical flexibility session was 6-10 minutes
(33%), 0-5 minutes (20%), 11-15 minutes (16%), and 16-20 min-
utes (4%), whereas 20% did not perform flexibility sessions.

Physical Testing

The most common time reported by SCCs for physically testing play-
ers was all year round (53%), followed by during the pre-season
(47%), in-season (22%), and do not test (4%). Figure 4 shows the
frequency of responses regarding the physical tests commonly used
by SCCs with their players. Furthermore, SCCs were asked how they
monitored player’s well-being, with online questionnaires or mobile
applications (45%) being the most reported, and verbal question-
naires (43%) or written questionnaires (31%) also commonly used.

Technology Use

Figure 5 depicts responses regarding the technology-based equipment
that SCCs used in their training programs. Almost 90% of them used
global positioning systems (GPS) and 71% used electronic jump
mats. Other frequent responses were heart rate monitor and body
composition analyzer (both 67%).

Programming

The SCCs were asked to report the biggest issues faced as a SCC.
Responses included congested fixtures (41%), poor professional
relationship with coach/players (20%), inadequate equipment/fa-
cilities (12%), and individualizing training loads (6%). Other re-
sponses (21%) comprised a “high number of players move to other
teams”, “high pressure for immediate results”, and “unexpected
changes in the match schedule”. Another question was to report if
SCCs felt there was anything unique about their training program,
with most SCCs reporting “no” (63%), while 37% answered “yes”.
Some affirmative responses were: “an interpersonal relationship
with team-members”, “interdisciplinary approach”, “training load
control and integration with technical and tactical training”, “the
strength training methodology”. Also, SCCs were asked if they em-
ployed strategies to individualize training loads according to the play-
ing positions and characteristics of each player, with 93% answering
“yes” and 6% “no”. When asked if they would change something in
their training program, given unlimited time and resources, 84%
answered “yes”, while 16% answered “no”. For the SCCs who se-
lected “yes”, some responses involved better training individualization,
use of more equipment (technology), and an increase in the fre-
quency of strength training sessions during the week. Finally, the last
question was about their opinion on future trends in strength and
conditioning, with training individualization (31%) being the most
reported, followed by technology (24%), higher frequency of strength
training (10%), and use of artificial intelligence and machine learn-
ing techniques (8%). Other responses included real-time training
monitoring, better integration between science and practice, and
increased training specificity.
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DISCU'S'S 1O /N 15
This is the first study to describe the training and testing practices
of SCCs working in Brazilian professional soccer. The data presented
here allow deeper and more detailed understanding of the habitual
training methods, strategies, and routines adopted by these profes-
sionals. These findings may be useful and relevant not only for re-
gional and national purposes, but also for the international soccer
community.

Resistance Training Prescription

Preparatory Period

During the preparatory period (i.e., pre-season phase), most SCCs
prescribed 2-3 resistance training sessions per week (31% and 49%
of the SCC, respectively). Less than 20% of SCCs implemented
4-5 sessions per week, with none applying 1 session per week.
A typical training session lasts, on average, less than 45-min for
78% of SCCs. A considerable part of these professionals (22%)
prescribe training sessions longer than 45-min, with a small minor-
ity utilizing sessions shorter than 15-min (2%) or longer than
60-min (4%). Most (63%) use 3-4 sets per exercise; approximate-
ly 20% and 12% of them use 5-10 sets or 1-2 sets per exercise,
respectively. The number of repetitions per set ranges from 4-6 to
7-9 in a very balanced manner (35% versus 41%, respectively),
although ~16% of the SCCs implement a range of 10-12 repetitions.
None of the SCCs prescribe sets with more than 12 repetitions
(13-15 repetitions) and only 2% of them prescribe sets with less
than 4 repetitions (1-3 repetitions). In general, these training settings
(i.e., 2-3 sessions lasting < 45-min per week, 3-4 sets of < 10 rep-
etitions per exercise) are in line with the body of literature concern-
ing resistance training prescription during short and congested soc-
cer pre-seasons (i.e., 4-6 weeks) [12, 13, 17]. Studies with elite
soccer players commonly report a high number and frequency of
soccer-specific activities per week (e.g., small-sided games and
friendly matches), which also imposes a large aerobic demand on
these athletes, possibly compromising effective speed and power
development [12, 18]. Therefore, the adoption of training schemes
with short (< 45 min) but frequent (2-3 sessions) resistance training
sessions per week seems to be a viable alternative to avoid (or at
least minimize) the inhibitory effects of concurrent training on neu-
romuscular adaptations [12, 13, 18]. Nevertheless, investigations
with Brazilian soccer players have consistently shown that this volume
of resistance training may not be sufficient to improve the physical
performance of these athletes, but instead may only counteract the
speed-power decrements which commonly occur during high-volume
soccer pre-seasons [12, 19]. Thus, it is likely that this training reg-
imen should be revisited and adjusted, especially if the main objec-
tive is to produce faster and more powerful players, which appears
to be a tendency in modern soccer [8, 19, 201. In this regard, and
considering the inherent limitations imposed by short soccer pre-
seasons, a small (but appropriate) increase in the frequency of
strength-power training sessions can be highly recommended [21].
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Competitive Period
In general, as expected, it is possible to observe an important reduc-
tion in the total volume of resistance training during the in-season
phase. About 85% of SCCs prescribe 1(16%) or 2 (69%) resistance
training sessions per week and only a minority implement 3 or 4 ses-
sions per week (6% for both). Likewise, the average training time is
substantially reduced (in comparison to pre-season), with 55% of
SCCs adopting resistance training sessions lasting from 16- to 30-min,
and 27% prescribing training sessions of 31-45-min. Less than 18%
of SCCs utilize training sessions of 0-15, 46-60, and 61-75 min
(6%, 8%, and 4%, respectively). Similar to the preparatory period,
a higher proportion of SCCs continue to use 3-4 sets per exer-
cise (39%), although a significant increase in the number of SCCs
using 1-2 sets in their training routines was noted (41% versus 12%
in the pre-season phase). Curiously, the number of repetitions per
set also tends to remain stable when compared to the preparatory
period, with 51% and 37% of the SCCs prescribing sets with 4-6 and
7-9 repetitions (against 35% and 41%, respectively, in the pre-
season phase). Lastly, 8% of SCCs implement sets with 10-12 rep-
etitions and none of them use sets with 1-3 repetitions during this
period. Based on these observations, it is possible to deduce that
this training arrangement is almost exclusively related to the need to
reduce the total training load across this period, which naturally
presents a high volume of technical-tactical sessions and match-
es [12, 221. Therefore, the overall reduction in the resistance train-
ing content seems to be an alternative strategy adopted by SCCs to
counterbalance the significant and progressive increase in soccer-
specific training content, which inevitably occurs throughout this
phase [23-26]. In practical terms, SCCs are perceivably attempting
to maintain the strength and power training practices in their training
schedule, while reducing the non-specific training load to avoid (or at
least minimize) the detrimental effects of excessive fatigue on player
performance [27, 28]. Again, this could be a problematic issue, as
it has been revealed that neuromuscular control tends to decrease
over a competitive season [29, 301, which, among other things, may
provoke a plateau or even a decrease in certain speed-power qualities
(e.g., vertical jumps and short-sprints) from mid to later stages of
the competitive period [29, 31]. These effects may be even more
pronounced during periods of congested match-play due to the ac-
cumulated fatigue, inadequate recovery time, and compromised op-
portunities to carry out resistance training sessions [30, 32]. Besides
the possible decrements in performance, these factors have been
commonly associated with greater levels of physiological stress and
muscle damage and, potentially, with increased injury risk [23, 25, 33].
Although we recognize the challenges of this complex training
period, these observations suggest that the continuous development
of optimal levels of strength, power, and neuromuscular control may
be essential to minimize the negative effects of high match exposure
(i.e., cumulative fatigue associated with concurrent training) [34]
throughout the in-season phase. In this sense, programs with high-
er volumes of resistance training would probably help practitioners

reduce injury rates and performance decrements towards the end of
the soccer season [35, 36]. Nevertheless, limitations in training time
will always be a great barrier in modern soccer; therefore, Brazilian
SCCs are advised to use all available training means and resources,
such as brief warm-up activities and hybrid training sessions (e.g,
circuit-training workouts including physical and technical elements
and alternating heavy and light resistances in both traditional and
ballistic exercises) in an attempt to significantly improve strength- and
power-related capacities. Irrespective of time duration, when per-
formed under appropriate conditions, these short and multifaceted
training sessions may work as an efficient way to promote both acute
and chronic gains in neuromuscular performance [37-39].

Loading Determination and Resistance Training Programming
A similar percentage of Brazilian SCCs determine the training loads
based on movement velocity (i.e., velocity-based training) and sub-
jective guess (24% for both). The second and third most common
methods were rating of perceived exertion (18%) and athlete depen-
dent (16%). Curiously, only 10% of SCCs in this study used pre-
dicted repetition maximum (10%) or repetition maximum (8%) tests
to determine set loads, which is considerably lower than the data
reported by Weldon et al. [14] from SCCs (non-Brazilian) working in
professional soccer in various countries. These differences may be
related to different cultural perspectives and a regional background
in resistance training within the Brazilian soccer context, especially
the execution of maximum dynamic strength tests. Studies with Bra-
zilian soccer players frequently highlight the inherent risks and time-
consuming nature of 1RM tests (characteristics that have also been
pointed out by authors in other sport disciplines) [40-42]. The re-
maining responses included trial and error (8%), training to failure
(6%), do not determine (4%), and other (16%; e.g.,% of body-mass,
10-RM test).

Most Brazilian SCCs (63%) program strength-power sessions on
the same day as soccer-specific training sessions, which is logical
given the congested schedules of professional soccer clubs [23, 331.
Minor differences were observed among the other options, with 16%,
8%, and 12% of SCCs programming their training sessions with
intervals of 24, 36, and 48h, respectively, until the next soccer-
specific training session. When considering competitive matches,
a trend towards longer intervals was observed, with 29% and 45%
of SCCs using intervals greater or equal to 48 h, respectively. This is
expected when considering the greater levels of fatigue experienced
during a soccer match [27, 43]. About 14% of SCCs prefer to adopt
intervals of 36 h, with only a minority utilizing intervals <24 h (12%).
In addition to the physiological aspects associated with match-relat-
ed fatigue, there is another point to be noted within the Brazilian
context: Brazil is a continental-sized country, with some regional
flights lasting up to 6-7 h. As such, SCCs have to deal with a variety
of complex issues interrelated with extensive and recurrent journeys
such as jetlag, sleep deprivation, traffic congestion, and airport trans-
fers [44, 45]. Collectively, all these factors seriously compromise
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time management and training schedules. Nonetheless, concerns
about time constraints are not exclusive to the Brazilian soccer sce-
nario and have been consistently described in recent investigations
conducted in different soccer leagues and tournaments [25, 46].
Therefore, gradual reductions in the frequency of strength-power
training sessions throughout elite soccer seasons appears to be
a global reality in contemporary soccer [14].

An important finding of this study is that only 6% of SCCs used
a periodization scheme (i.e., a pre-programmed training plan with
pre-programmed performance peaks) [47, 48]. The vast majority
of Brazilian SCCs (94%) preferred to utilize flexible programming
approaches, regularly adjusting training loads and strategies, ac-
cording to individual or group responses to training and competi-
tions. These data are in contrast to those obtained by Weldon
et al. [14], who reported that 98% of soccer SCCs from 18 differ-
ent countries implemented periodization models to structure train-
ing programs. These huge discrepancies may be related to a series
of factors, including: 1) differences in the level of the sample, since
we primarily considered SCCs from first and second divisions in
our analysis (82% of the sample), who have to deal with con-
gested fixture schedules, in both regional and national champion-
ships. This excessive number of matches precludes the implemen-
tation of fixed or even pre-planned training schemes, as different
players will respond differently to varying combinations of training
and match demands [25, 49]; 2) the double round-robin system
adopted in the national tournaments [50, 511, in which every game
has the same importance to win the title, making it impossible and
inappropriate to establish a peak performance period. Also, these
marked divergences could have been exacerbated by allowing SCCs
to further elaborate their periodization preferences (i.e.,using pro-
grams frequently readjusted according to individual or collective
physical and physiological responses, not necessarily following
fixed routines, trying to maintain high levels of performance through-
out the entire tournament). It is crucial to note that the survey used
by Weldon et al. [14], only allowed SCCs to select either “yes”,
“no”, or “other” with regards to whether periodization strategies
were used (or not). As a result, SCCs who implemented a more
flexible (but structured) training scheme in their professional rou-
tines may have been compelled to select the response “yes”. How-
ever, when it comes to training periodization, some theoretical
constructs should be considered as key prerequisites for training
application, such as the establishment of peak performance periods
for targeted competitions and the division of training programs into
distinct training phases, with definite purposes and objec-
tives [47, 48]. As previously mentioned, these traditional concepts
do not apply to modern soccer, especially in the Brazilian sce-
nario [50, 51]. Based on our findings, researchers are advised to
prepare questions with multiple choice answers that provide SCCs
with a clearer and more specific understanding of what is being
addressed when inquiring about training periodization. This is es-
sential to gain more information about coaching practices not only
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in elite soccer, but in other sports with congested schedules and
several competitions across the season.

Resistance Training Modes and Exercises

Most Brazilian SCCs primarily used eccentric (67%), concentric
(65%), and variable resistance training modes (59%), followed by
machine (37%), isometric (27%), and isoinertial modes (24%).
Despite the similarity of trends, there is a large difference that should
be highlighted when contrasting our findings with those obtained by
Weldon et al. [14]. While in the latter study 100% of international
SCCs used concentric and eccentric training, the present data show
that only ~65% of the Brazilian SCC regularly adopt these training
modes in their daily practices. Nonetheless, for both coaching sam-
ples, variable resistance training is a prominent training mode, with
59-65% of SCCs using this training strategy with their athletes.
Besides the effectiveness of this training mode (which was also con-
firmed in a recent study with Brazilian soccer players) [19], other
factors could have influenced our results, including: 1) the high costs
associated with the purchase of strength-training equipment (e.g.,
Olympic barbells, weight plates, weight-training machines, etc.),
which may be necessary for performing some types of concentric
and eccentric exercises (e.g., leg press, deadlift, squat-machine
variations, flywheel devices, etc.), and 2) the high numbers of official
matches and hence, journeys and displacements throughout the
season (i.e., some Brazilian first division clubs can play up to
~80 matches per season). Although issues related to budget con-
straints (which is always a problem in developing countries like Bra-
zil) may affect poorer clubs (i.e., 3 and 4™ division soccer clubs)
to a greater extent, congested fixtures seem to be a challenge for the
majority of SCCs and technical staff [23, 24]. Thus, playing either
at home or away, Brazilian SCCs will always have to design and
create alternative strategies to develop strength and power capabili-
ties in their players. The low cost associated with the versatility and
portability of elastic bands may therefore explain the popularity of
variable resistance training among Brazilian SCCs [52, 531.

Squat and variations were shown to be the most popular exer-
cises, which is in line with previous results obtained not only in
soccer [141], but also across various competitive sports [16, 54, 55].
This finding may be attributed to a series of factors, such as the ef-
fectiveness and ease of application of squat-based movements and
the great number of studies exploring this topic in soccer [17, 18, 41].
Completing the sequence, hip-thrust and lunge appear four times,
and Nordic, leg curl, and stiff-leg deadlift appear twice among the
four most common types of exercise within the five coaching ranks (Ta-
ble 4). Another interesting finding is that 71% of the Brazilian SCCs
declared not using Olympic weightlifting and associated derivatives
in their training practices, which is also in contrast to the data re-
ported by Weldon et al. [14], which showed that 67% of SCCs from
different countries and soccer leagues prescribe these exercises. Again,
these divergencies may be related to cultural practices and differ-
ences in training background [54, 551, as Brazilian soccer players
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do not usually perform Olympic weightlifting during their specializa-
tion years [56, 571. Furthermore, some recent studies have indi-
cated that less complex exercises (i.e., loaded jump squats) may be
more beneficial than some specific types of weightlifting derivatives
(i.e., Olympic push-press) for enhancing the speed and power per-
formance in Brazilian soccer players [568, 59]. These issues might
explain, to some extent, the data and differences in training prac-
tices between Brazilian and international SCCs reported here.

Speed Training Strategies

As the main strategies for improving speed performance, Brazilian
SCCs primarily utilize plyometrics, maximum speed sprinting, and
strength training (76%, 67%, and 63% of SCCs, respectively) (Fig-
ure 2). The other most commonly used strategies are resisted run-
ning (55%), form running (e.g., skipping, backward running, high
knee runs) (45%), and sport-specific movements (41%). In to-
tal, < 12% of SCCs implement alternative methods for developing
speed qualities such as uphill and downhill running, overspeed run-
ning, and Olympic weightlifting. These findings are very similar to
those described in previous studies analyzing strength and condition-
ing practices in professional soccer and other sports [14, 16]. These
tendencies in speed training are certainly influenced by: 1) the very
high specificity of sprinting technique and mechanics, which requires
SCCs to use the most specific training methods (i.e., maximum sprints
and running technique) to properly enhance speed-related quali-
ties [60-62], and 2) the positive effects of both strength and plyo-
metric training interventions on speed performance, which were
consistently observed in numerous investigations involving soccer
players from different age-categories and performance lev-
els [35, 41, 59, 63]. Lastly, the fact that a substantial number of
SCCs (55%) prescribe resisted sprints may also be due to the reasons
mentioned above, such as: 1) these exercises provide a specific
mechanical overload when properly prescribed, allowing athletes to
mimic unloaded sprints with an added resistance [64, 651, and
2) several recent studies have demonstrated the effectiveness of this
training strategy on the speed performance of soccer play-
ers [17, 64, 66]. In general, the speed training strategies used by
Brazilian soccer SCCs are aligned with the strategies adopted by
SCCs from different countries and can be considered as evidence-
based practices.

Plyometric Training Strategies

Plyometric exercises are mostly prescribed for speed development
by 86% of Brazilian SCCs. Improving jumping ability, injury preven-
tion, and increasing lower-body power were ranked in 2", 3, and
4" places of training priority in a balanced manner, being selected
by 55%, 51%, and 47% of the SCCs, respectively. A comparable
portion of the coaches use plyometrics during pre-season (55%) and
in-season (53%) stages, and 41% of them implement this strategy
all year round. Plyometrics are prescribed as part of complex training
by 49%, after weight training by 31%, before weight training by

27%, and on separated days by 22% of the SCCs. Despite some
similarities in plyometric training integration between Brazilian and
international SCCs [141], a particular point should be highlighted and
potentially criticized. A greater proportion of Brazilian SCCs (31%
versus 27 % for international SCCs [14]) usually prescribe plyometric
exercises after weight training sessions which, in theory, may affect
training quality [67, 68]. It is crucial to note that plyometric training
places a high demand on the neuromuscular system, being more
efficient when prescribed under well-rested (or at least not fatigued)
conditions [69, 70]. This may be even more critical in modern soc-
cer, as the time constraints imposed by congested fixture schedules
require coaches to remain up-to-date and utilize the most effective
training practices, especially for the development of speed- and
power-related qualities [13, 18, 19, 63]. Higher proportions of Bra-
zilian coaches prescribe multiple hops (80%), box drills (76%),
bounding (71%), hurdle jumps (67%), and depth jumps (51%),
while other exercises such as standing jumps, assisted jumps, and
upper-body plyometrics are used by 33%, 14%, and 8% of the SCCs.
In addition to their effectiveness, the high usage of plyometrics in
Brazilian soccer seems also to be influenced by their low-cost (i.e.,
cheap and accessible materials such as plastic cones, wood boxes,
and hurdles), easy applicability, and sport-specific nature [71, 72].
In summary, Brazilian SCCs frequently use different types of plyo-
metric exercises, with different purposes and objectives, in their
professional routines. Although 76% of SCCs prescribe these exer-
cises as part of complex training and before weight training, 31% of
them still prefer to utilize these exercises after weight training. These
practices should be revisited so that they are in agreement with
plyometric guidelines and to improve training quality [35, 69, 701.

Flexibility Training Strategies

Approximately 50% of Brazilian soccer SCCs prescribe flexibility
exercises before training, while 16% and 12% implement these
exercises after and during training, respectively. Curiously, a large
number of coaches (27%) declared not using any type of flexibility
exercises in their training practices. To some extent, this occurrence
might be related to the lack of robust evidence to support the effi-
cacy of this type of training to prevent injuries or improve perfor-
mance [73, 741. As such, current research suggests that flexibility
should be retired as a major component of physical fitness, to sim-
plify and shorten training and testing routines and therefore, save
the time and resources devoted to its instruction [75]. This could be
even more relevant in Brazilian soccer, where congested fixtures and
lack of appropriate resources together represent 63% of the biggest
issues that SCCs have to face in their daily practices.

Most Brazilian SCCs (94%) implement dynamic, ballistic, and
active forms of flexibility training, which appears to be driven by the
consistent evidence in this regard revealing that: 1) static stretching
does not enhance (and could even impair) strength and power per-
formance, and 2) dynamic stretching may offer additional benefits
for sport actions requiring power and agility (which are essential for
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soccer) [56, 59, 731. Overall, about 70% of SCCs prescribe very-
short flexibility workouts (i.e., < 15 minutes) and 20% of them do
not include flexibility training sessions in their training programs.
From these results, it may be suggested that Brazilian SCCs adopt
practices in line with the current recommendations for flexibility train-
ing and development [73, 741.

Physical Testing and Technology Use

All Brazilian SCCs regularly test their soccer players. Physical mea-
surements are predominantly conducted all year round (53%) and
during the pre-season (47%) and in-season (22%) phases. These
data are slightly different from those obtained by Weldon et al. [14]
who reported that 42% of soccer SCCs across different countries and
leagues habitually apply physical tests during the competitive period,
which represents an increase of 20% when compared to our re-
sults (22%, for the in-season phase). These discrepancies are likely
due to differences in competitive schedules and other structural is-
sues, which, as mentioned earlier, may greatly limit the time available
for conducting complementary training and testing sessions during
the Brazilian soccer season. A wide variety of physical tests are com-
monly used by the SCCs, such as body composition (96%), muscu-
lar strength (71%), muscular power (69%), anthropometry (63%),
cardiovascular endurance (55%), linear and change of direction
speed (47%), anaerobic capacity (43%), acceleration (24%), and
flexibility (18%). Notably, the well-being of soccer players was con-
sistently monitored by 100% of the Brazilian SCCs via online ques-
tionnaires or mobile applications (45%), verbal questionnaires (43%),
and written questionnaires (31%). This is also a common and pop-
ular testing practice in other soccer leagues [14, 761, which can be
easily understood by considering two basic aspects: 1) the close
relationships already observed between subjective measures of per-
ceived well-being and different performance and recovery outcomes
in elite soccer players [76-78]; 2) the practical and inexpensive
characteristics of well-being scales, which can be easily employed
in different forms and contexts (e.g., immediately before and after
training and matches) [77, 78]. Concerning the use of technology,
GPS (88%), electronic jump mats (71%), heart rate monitors (67 %),
body composition analyzers (67%), and speed gates (41 %) are among
the most commonly used devices, which are very similar to the data
reported for international SCCs [14]. The only marked difference
between Brazilian SCCs and those from other countries is the less
frequent use of force plates and bar-velocity trackers (e.g., linear
position transducers) by the Brazilian SCCs (24% and 24% versus
50% and 35%, respectively, for force plates and bar-velocity track-
ers). The high costs of these devices (including high Brazilian import
duties and unfavorable exchange rates) associated with the low num-
ber of local suppliers may explain, in part, the low utilization of these
types of equipment in the Brazilian soccer scenario.

Irineu Loturco et al.

The authors recognize that this study is limited by the use of
a standardized survey that includes a series of multiple-choice and
open-ended responses, thus restricting the number and depth of
questions asked. However, this is a common limitation of survey-
based research which, on the other hand, allows for direct com-
parisons between different samples and populations.

CONCLU S| O/N S 15—
In general, the practices and strategies of Brazilian SCCs are highly
influenced by the congested fixture schedules of Brazilian elite soccer.
Moreover, these practices seem to be affected by the dimensions of
the country and economic disparities between regions and clubs.
Resistance training volume and frequency may be inappropriate (i.e.,
reduced) for significantly enhancing speed and power qualities; nev-
ertheless, this is not an exclusive problem of Brazilian soccer. Some
traditional and cultural aspects could potentially impact exercise
selection and testing prescription leading to, for example, reduced
use of Olympic lifts and 1RM tests among coaches. The vast major-
ity of Brazilian soccer SCCs do not use periodization strategies to
structure resistance training and prefer to organize and adjust train-
ing programs according to individual or collective responses to train-
ing and matches, without defining or predicting specific periods of
peak performance. Speed training strategies are in line with current
evidence for speed development, whereas plyometric practices should
be revisited to improve training efficiency and quality. Flexibility de-
velopment does not emerge as a relevant training objective in the
Brazilian soccer context and, therefore, a substantial number of
coaches do not prescribe flexibility training sessions or even use any
type of flexibility exercise in their daily routines. All Brazilian SCCs
regularly assess their athletes throughout the year and during the
pre-season phase, but only 22% of them conduct physical measure-
ments during the competitive period (which may reflect the con-
gested fixture schedule of Brazilian soccer). Brazilian practitioners,
the confederation, and federations can utilize the findings reported
here to improve their strength and conditioning practices and create
more specific and customized educational programs for Brazilian
SCCs. The international soccer community and sport scientists can
also use this information to design training programs more closely
tailored to the background and needs of Brazilian professional soccer
players, which may be essential to better (and faster) adapt them to
different competitive scenarios and game demands, such as those
found in the most important soccer leagues worldwide (e.g., LaLiga,
Premier League, Italian Serie A League, etc.).
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