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ABSTRACT

This study aimed to investigate the perception of 
soccer strength and conditioning (S&C) coaches 
on the importance of upper body (UB) strength 
training for the performance of high-intensity 
actions (HIA) (i.e., sprinting, repeated sprint ability, 
change of direction, and jumping) in professional 
soccer players, and to identify current practices 
with regards to UB strength testing and training 
methodologies within this sport. Eighty-six S&C 
coaches working with professional soccer players 
volunteered to complete the survey. Twenty-two 
fixed responses and three open-ended questions 
were grouped into three sections: (a) demographic 
information, (b) perspectives on the importance 
of UB strength and UB strength training for HIA, 
and (c) current practices of UB strength training 

in soccer. Frequency analysis was used to assess 
fixed response questions, and thematic analysis 
established clear and recognisable themes for 
open-ended questions. Relative to “not important” 
options, UB strength was perceived as important 
for all HIA, especially for jumping (89%) and 
acceleration (87%). Coaches strongly supported 
the idea that UB strength plays a role in enhancing 
HIA, with particular influence on jumping (100%), 
acceleration (97%) and COD (93%). This positive 
influence is believed to be realised via improved 
force transmissions (97%) and neural drive 
(94%). Notably, however, surveyed coaches 
overwhelmingly use moderate resistance in their 
sessions (100%) without substantial emphasis on 
high-velocity contractions (64%). In conclusion, 
S&C practitioners value UB strength training for 
enhancing the performance of HIA in professional 
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soccer players. Further research is needed to 
explore this link and provide clearer guidance 
on the implementation of UB strength training in 
professional soccer.

Keywords: sprinting, repeated sprint ability, 
acceleration, change of direction

INTRODUCTION

Soccer is a sport in which high-intensity actions 
(HIA) (such as sprinting, change of direction (COD) 
and jumping) are crucial for performance [1–5]. With 
tactical evolutions of the game and more matches 
within the competitive season, understanding how 
to enhance and maintain the performance of HIA 
is of critical importance for future soccer training 
practices [6]. Although primarily performed by 
lower body (LB) muscles, these HIA may well be 
enhanced by strong upper body (UB) muscles 
[7–9] via improved force transmissions [10–13] and 
augmentation of forces applied to the ground for 
acceleration and deceleration [14–16]. Furthermore, 
UB strength training placed strategically after 
intense LB sessions could aid in the recovery of 
leg muscle fibres [17] and LB force-generating 
capacity [18]. As a result, a player may be able to 
preserve the ability to produce high forces in shorter 
time frames (i.e., impulse) [19, 20], translating to 
improved HIA and soccer performance that result in 
successful match performance outcomes [21]. 

While UB strength is advantageous in close-contact 
situations during soccer matches [22, 23], its 
influence on HIA remains less clear. This is likely 
because HIA relies primarily on leg strength for 
force generation [24–26]. However, Young et al. [7] 
reported a faster 30-m “flying” sprint for Australian 
Rules Football players who display greater 
maximum bench press strength. Moreover, bench 
press strength has been reported to be significantly 
associated with improved repeated sprint ability 
(RSA) [8, 27, 28], although no such investigations 
have been conducted with soccer players. Trunk 
extensor muscles have also been assessed as 
important for sprint acceleration (<20 m distances) 
[29] and maximal jumping [30, 31] via extended 
time to generate force gained by arm swings [32]. 
Lastly, greater maximal isometric strength of all 
trunk muscles has been reported to be associated 
with better COD performance [33], likely by helping 
propel the body to the desired direction after fast 
transitions from eccentric to concentric phases in 
quick decelerations, turns and re-accelerations [20, 

31, 34]. 

Current evidence suggests that even highly 
trained soccer players could gain notable UB 
strength and power improvements with as little as 
one UB resistance training session per week [35]. 
Indeed, the UB strength of soccer players [36, 37] 
is arguably behind other athletes competing in 
different codes of football sports [38–40], probably 
due to the programming of UB exercises falling 
outside of optimal zones for strength and power 
development [41] because most actions on a 
soccer pitch prioritise LB movements [3] that do 
not require such high collision rates. Therefore, 
strategically targeting the UB region could appear 
as a “window of opportunity” for enhanced 
neuromuscular capacity reflected in maximal power 
production [42], suggesting that the least developed 
muscle groups could yield the greatest exercise 
adaptations, enabling performance enhancements 
for this individual [42]. There is also evidence to 
suggest that a vertical strength transfer could be 
obtained based on strength training in different 
body regions via neurophysiological mechanisms 
[17]. Thus, UB exercise sessions might lead to 
enhanced HIA on account of an improved rate of 
force development (RFD) and impulse generation 
for the lower extremities [43–45]. 

Suarez-Arrones et al. [46] examined the effect of 
two added eccentric-overload training sessions 
per week during the competitive season for elite 
soccer players where one of the sessions targeted 
UB and core (Day 1), and the other one targeted 
LB (Day 2), resulting in substantial improvement 
with sprint performances (i.e., 10, 30 and 40 m) 
after the intervention. Similarly, a study by Christou 
et al. [47] demonstrated that the addition of two 
whole-body strength training sessions per week 
to soccer-specific regimes increased maximal 
strength of both UB and LB, as well as vertical jump 
height and 30-m sprinting speed in adolescent 
football players after a 16-week programme. 
Therefore, it is evident that when UB strength is 
trained alongside LB strength, soccer players’ 
fitness qualities and HIA can be improved, which 
could significantly impact soccer performance [1–3, 
48]. Unfortunately, the importance of UB strength 
training for HIA performance in soccer players is 
not well understood, nor are the current UB strength 
training prescriptions within soccer S&C strategies. 
Previous surveys exploring contemporary S&C 
practices have not distinguished between UB 
and whole-body exercise programming [49–51], 
although practitioners have expressed the need 
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to programme more UB ballistic exercises [49]. 
Furthermore, a systematic review by Asimakidis et 
al. [52] showed that UB strength alone, evaluated 
exclusively via bench press, is rarely tested in 
professional soccer. Therefore, this study aimed to 
investigate the perception of soccer S&C coaches 
on the importance of UB strength and UB strength 
training for the performance of HIA and to identify 
current practices about UB strength testing and 
training prescriptions for professional soccer 
players. It was hoped that this information would 
help to inform future research directions and 
applied practices around the exploration of UB 
strength training for its potential contribution to the 
improvement and recovery of HIA performance for 
professional soccer players.

METHODS

Experimental approach to the problem

A cross-sectional explorative study was used to 
investigate perceptions of soccer S&C coaches 
about the importance of UB strength and UB 
strength training for the performance of HIA and to 
identify current practices about UB strength testing 
and training prescriptions for professional soccer 
players. A survey was developed using online 
software (Qualtrics, Provo, USA) to collect answers 
anonymously in English language. Respondents 
were recruited using social media platforms (e.g., 
“X”, Instagram, LinkedIn, Facebook) and via authors’ 
direct networks. Before distributing the survey, 
four practitioners reviewed it for apparent validity, 
providing feedback and suggesting changes before 
it was ethically approved and circulated. The survey 
was available online for 10 weeks, from November 
23rd, 2023, to February 1st 2024. All responses 
were anonymous, and the survey was divided 
into three sections: 1) demographic information, 
2) perspectives on the importance of UB strength 
and UB strength training for HIA in soccer and 
3) current applications of UB strength training in 
soccer. Only the exercises that exclusively involved 
UB musculature were to be considered with the 
avoidance of exercises which activate both body 
regions (e.g., weightlifting derivatives). This was 
clarified to participants in a “questionnaire specifics” 
section before participants commenced the main 
survey sections. Furthermore, HIA was broken 
down into individual qualities within the questions 
(i.e., acceleration, maximal velocity, deceleration, 
COD, and jumping) with the addition of repeated 
sprint ability (RSA) due to its high relevance for this 

sport [53] and reported positive links to greater UB 
strength [8]. This was undertaken to emphasise the 
distinctive contributions made by UB strength to 
different types of HIA. A series of multiple-choice 
(6), Likert scale (8), rank order (1) and open-
ended (3) questions were asked, equaling a total 
of 25 questions. Multiple-choice questions served 
to assess current applications of UB strength 
training in soccer, open-ended questions provided 
the space to elaborate with greater detail on 
the use and importance of UB exercises for HIA 
performances, while scale-based and rank order 
questions revealed coaches’ perceptions of UB 
strength importance for performance of HIA. This 
methodological approach to question design has 
been shown to successfully provide a range of 
data for analysis and sharing [54], which is deemed 
essential for the aims of this study. 

Participants

Inclusion criteria required coaches to be at least 
18 years old and to have working experience in 
S&C provision with professional male or female 
soccer players. All respondents gave informed 
consent at the start of the survey, and those who 
did not were unable to continue. Participants were 
asked to provide their demographic information and 
league in which they worked (via open question 
response) as well as the gender they coached (via 
closed question response with options “male” or 
“female”). In addition, they were required to state 
their experience of work with professional players 
(i.e., years, months) and S&C qualification (i.e., 
National Strength and Conditioning Association 
(NSCA), United Kingdom Strength and Conditioning 
Association (UKSCA), Australian Strength and 
Conditioning Association (ASCA), Collegiate 
Strength and Conditioning Association (CSCA), or 
“other”). 

Procedures

Each participant provided informed consent to 
commence the anonymous online survey, and only 
those who did so were included in the analyses. 
The survey started with an introduction outlining its 
purpose, objectives, expected time commitment, 
and assurance of confidentiality (Supplementary 
material 1). Ethical approval for the study was 
granted by the University of Central Lancashire 
ethics committee (REF: HEALTH 0330 Phase_3) in 
line with the principles of the Helsinki Declaration 
(2013). Coaches were notified that they could 
receive a copy of the results upon request.
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Data analysis

The current cross-sectional descriptive study 
presented the survey data in a descriptive format. 
In line with previous survey studies [49, 55, 56], 
fixed responses were presented as absolute 
values and as a percentage of the total responses, 
owing to fluctuations in the number of responses to 
specific questions [57]. For open-ended questions, 
the lead author categorised the responses and 
comments into themes [58], following similar 
approaches used by previous studies investigating 
perceptions of S&C coaches [49, 55]. This 
involved familiarisation with the data, coding of 
the relevant phrases and keywords leading to the 
recurring themes [59], defining and refining these 
themes, and interpreting their significance within 
the context of the research question [60]. This 
inductive approach allowed for the exploration 
of the coaches’ perspectives and experiences 
related to the study aims. Likert-scale responses 
were reported following scale response anchors 
provided by Vagias [61]. These responses were 
categorised as either “important” (“very important” 
+ “moderately important”) or “not important” (“not 
important + “low importance”) for perceptions, and 
“agree” (“strongly agree” + “agree”) or “disagree” 
(“strongly disagree” + “disagree”) for evaluations, 
thereby excluding “neutral” and “neither agree 
nor disagree” response from analysis. To avoid 
potential bias or inaccurate data through forced 
question responses, participants did not have 
to respond to every question within the survey 
[62]. Therefore, all responses were independently 
analysed, and percentages were reported relative 
to each question. 

RESULTS

Background information

A total of 86 S&C coaches (65 males, 6 females, 15 
undisclosed) completed the survey, out of which 40 
responded to all questions. Coaches worked with 
male (84%, n = 60) and female (21%, n = 15) players 
and were employed across a variety of professional 
soccer leagues including English Premier League, 
Serie A, La Liga, Ligue 1, Bundesliga, Major League 
Soccer, and several others top tier competitions 
(e.g., Serbian Super League, Russian Premier 
league). The average experience of the coaches 
was 8 years (range 6 to 10 years) with S&C coaching 
qualifications held including NSCA-certified (41%, 
n = 26), UKSCA-certified (20%, n = 13), CSCA-

certified (5%, n = 3), ASCA-certified (3%, n = 2), 
and “other” (47%, n = 30). Most of the participants 
held a master’s degree (68%, n = 48), followed by 
a bachelor’s degree (21%, n = 15) and a Doctor of 
Philosophy degree (11%, n = 8).

Importance of upper body strength for performance 
of high-intensity actions

Relative to “not important” options, the strength of 
UB muscles was perceived as important for all HIA 
(i.e., acceleration, maximal velocity, deceleration, 
COD, jumping, RSA), particularly for jumping 
(89%, n = 41) and acceleration (87%, n = 39), 
with RSA perceived least affected (66%, n = 27) 
(Table 1). Similarly, coaches agreed that strong 
UB would support jumping performance (100%, n 
= 31), acceleration (97%, n = 30), COD (93%, n = 
27), RSA (91%, n = 21), maximal sprinting speed 
(90%, n = 27), and deceleration (85%, n = 22). 
Ranking order question revealed acceleration as 
the most influenced HIA by UB strength as seen by 
the surveyed coaches (32%, n = 17), followed by 
jumping (26%, n = 14), COD performance (19%, n 
= 10), maximal velocity sprinting (13%, n = 7), RSA 
(6%, n = 3), and deceleration (4%, n = 2). Notably, 
RSA was placed last in the highest number of 
instances (47%, n = 25). The reasons for ranking the 
chosen HIA as the most influenced by UB strength 
were mostly reflected in arm movements and trunk 
support (Table 2). 

The percentage agreement on the importance of 
UB strength qualities (i.e., concentric, eccentric, 
isometric, reactive, maximal, relative, and 
explosive) for soccer players are presented in Table 
3. All these qualities were rated as important. UB 
maximal strength had the lowest number of agreed 
responses, although the percentage of agreement 
was still very high (83%, n = 33) compared to 
those that disagreed (17%, n = 7). UB concentric 
strength and UB explosive strength had the 
highest agreement (98%, n = 45 for both options, 
respectively). Interestingly, when the proposed 
statements had negative connotations regarding 
UB strength influence towards soccer performance 
(e.g., “Upper body strength training will have too 
little specificity with the transfer to the soccer pitch”), 
coaches overwhelmingly disagreed with all of them 
(Table 4). Furthermore, many coaches agreed with 
the statements that UB strength training may help 
HIA via improved force transmissions (97%, n = 
35) and increased neural drive (94%, n = 33), and 
only half of them believed that both training (50%, 
n = 13) and testing (54%, n = 14) of UB strength 
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Table 2. Themes associated with perceptions on the importance of upper body strength training for performance of 
high-intensity actions as perceived by strength and conditioning coaches (number of responses in brackets).

Main Theme Sub Theme Indicative Participant Responses

Arm importance 
(12)

Arm drive for acceleration (5) and max 
velocity (1)

I feel it is important that the arm drive (at the shoulders) propels 
the body and supports the lower limb during acceleration 
phase.
Reaching Max velocity required fast Arm work.

Arm swing for jumping (6) …a violent arm swing can be beneficial towards increasing 
jump height (both during the eccentric & concentric phases).

Trunk (“core”) 
importance (11)

Stabilisation/control for various high-in-
tensity actions (5)

I believe the stabilisation of the body by the core muscles will 
have a high impact in those actions.

Force transmissions for change of direc-
tion (3) and other high-intensity actions 
(3)

Rotational forces through the trunk and upper body are highest 
during change of direction tasks and these muscles are impor-
tant in counter balancing and creating the forces required to 
execute these movements.

Having a strong core will link all body parts/limbs in order to 
generate power performing sporting movements.

Upper body 
importance (8)

Acceleration (2) and max velocity (1) Stiffness of the upper body including the trunk when accelerat-
ing and sprinting.

Jumping (2)
… although not indicative of power and technique, upper body 
strength is a forbearer for the aforementioned and allows for 
greater potential power.

Change of direction (1) Because of importance of upper body in movement when it 
comes from eccentric to concentric movement.

Power generation (2)

Power, swing, strong movement… 

Because it experiences max efforts both of the whole body and 
of the upper part.

Table 1. “Important” against “not important” selections regarding upper body strength contribution to 
high-intensity actions in professional soccer players as perceived by strength and conditioning coaches.

Order of 
importance High-intensity action Selected by

respondents (n) 
Selected by

respondents (%) Neutral (n)

1 Jumping 41 89 4
2 Acceleration 39 87 6
3 Maximal speed 37 79 3
4 Change of direction 37 79 7
5 Deceleration 33 67 7
6 Repeated sprint ability 27 66 9

*Percentages do not add up to 100% due to rounding and excluding the percentage of response frequen-
cies that did not fit the groupings for perceptions (i.e., excludes percentage of responses “neutral”)

Table 3. “Important” against “not important” selections regarding upper body strength qualities’ relevance 
for a professional soccer players as perceived by strength and conditioning coaches.

Order of 
importance Strength quality Selected by re-

spondents (n)
Selected by re-
spondents (%) Neutral (n)

1 Concentric strength 44 98 3
2 Explosive strength 45 98 4
3 Eccentric strength 38 97 4
4 Relative strength 47 96 2
5 Isometric strength 41 95 5
6 Plyometric strength 35 90 9
7 Maximal strength 33 83 11

*Percentages do not add up to 100% due to rounding and excluding the percentage of response frequen-
cies that did not fit the groupings for perception (i.e., excludes percentage of responses “neutral”).
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should be highly specific with the exercise selection 
(Table 5). Of note, the statement “upper body 
strength training for soccer population do not result 
in meaningful neuromuscular adaptations” was the 
least supported (37%, n = 10).

Upper body strength testing and training practices 

Maximal UB strength was the most frequently tested 
variable (73%, n = 29), followed by concentric 
strength (68%, n = 27), explosive strength (60%, n 
= 24), isometric strength (50%, n = 20), and reactive 
strength (35%, n = 14). Interestingly, however, the 
most reported strength test was medicine ball throw 
(26%, n = 11). This was followed by one repetition 
maximum (1-RM) bench press (19%, n = 8), ballistic 
bench throw (12%, n = 5), 1-RM chin-ups/pull-ups 
(12%, n = 5), plank holds (9%, n = 4), chest press 
(7%, n = 3), bench pulls (5%, n = 2), plyometric 

push-ups (5%, n = 2), isometric bench press (2%, 
n = 1), chin-up hold (2%, n = 1) and push-up hold 
(2%, n = 1).

Figure 1 shows the percentage of various UB 
exercises prescribed by S&C coaches working 
with professional soccer players. The “pull-ups and 
variations” were selected in the highest number 
of instances (90%, n = 36), while “front raises” 
were the least selected (25%, n = 10). The most 
important reasons for prescribing UB exercises 
were to withstand physical duels and increase 
overall athleticism (Table 6). Somewhat surprisingly, 
62% agreed (n = 18) that the greatest focus of 
UB resistance sessions that I prescribe is on core 
muscles”, reflecting the emphasis that S&C coaches 
currently place on the training of this muscle group 
(Figure 2). This was in agreement with the coaches’ 
perceived importance of targeting trunk flexion 

Table 4. “Agree” against “disagree” selections by strength and conditioning coaches for the proposed statements.
Order of 

agreement Statement Selected by 
respondents (n)

Selected by 
respondents (%)

Neither agree 
nor disagree (n)

1 Upper body strength training lacks specificity for 
soccer. 11 42 21

2 Upper body strength training will take precious 
time from other sessions. 6 21 7

3 Upper body strength training will reduce overall 
recovery from other sessions. 6 20 7

4 Upper body strength training will result in higher 
bodyweight jeopardising performance. 4 13 8

5 Upper body strength training will cause unneces-
sary fatigue. 2 6 11

6 Upper body strength training will increase the risk 
of injury. 2 5 2

*Percentages do not add up to 100% due to rounding and excluding the percentage of response frequencies that 
did not fit the groupings for agreement (i.e., excludes percentage of responses “neither agree nor disagree”).
Table 5. “Agree” against “disagree” selections by strength and conditioning coaches for the proposed statements.

Order of 
agreement Statement Selected by 

respondents (n)
Selected by 

respondents (%)
Neither agree 

nor disagree (n)

1 Upper body strength training may improve phys-
ical duels. 36 100 4

2 Upper body strength training may help high inten-
sity actions via improved force transmissions 35 97 4

3 Upper body strength training may help high inten-
sity actions via improved neural drive 33 94 5

4 Upper body strength training reduces the risk of 
injury 21 81 12

5 Upper body strength testing should be highly 
specific with the exercise selection 14 54 14

6 Upper body strength training should be highly 
specific with the exercise selection 13 50 13

7
Current upper body strength trainings in soccer 
do not result in meaningful neuromuscular adap-
tations

10 37 14

*Percentages do not add up to 100% due to rounding and excluding the percentage of response frequencies that 
did not fit the groupings for agreement (i.e., excludes percentage of responses “neither agree nor disagree”)
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Figure 1. Upper body exercises prescribed by strength and conditioning coaches working with professional soccer 
players.

Figure 2. The percentage of “agree” relative to “disagree” responses on the proposed statements regarding the 
most frequently utilised upper body strength training type and resistance. Note: Light resistance = <60% 1-RM, mod-
erate resistance = 60-80% 1-RM, near maximal resistance = >80% 1-RM.

(94%, n = 32), trunk extension (97%, n = 34), and 
torso rotations (97%, n = 34), before the arm drive 
(83%, n = 24) to facilitate body movements relevant 
for the performance of HIA.

Surveyed practitioners mostly prescribe UB 
exercises either after LB resistance sessions 
within the same day (81%, n = 17) or as a part of 

whole-body sessions (81%, n = 25) (Table 7). With 
regards to exercise intensity, coaches primarily use 
moderate resistance (60-80% of 1-RM) (100%, n = 
30) rather than near-maximal resistance (>80% of 
1-RM) (48%, n = 12) or light resistance (<60% of 
1-RM) (32%, n = 9). Only 64% (n = 17), preferably 
utilise high-velocity contractions (Figure 2). The only 
exercise combination that the surveyed coaches 
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would be hesitant to implement is placing the UB 
strength session before the LB strength session, 
while all other options were overwhelmingly 
supported (Table 8). As perceived by their coaches, 
it seems that soccer players have a high motive to 
engage in UB workouts, mostly to improve self-
confidence and wellbeing (Table 6).

UB training sessions are preferably included one 
day post-match (59%, n = 23) or two days before 
the match (56%, n = 22), with the least number of 
coaches prescribing it one day before the match 
(13%, n = 5). Furthermore, UB strength is preferably 
trained two times a week in both pre-season (60%, 

n = 24) and in-season (55%, n = 22), with a smaller 
percentage of coaches prescribing it three times 
a week in pre-season (35%, n = 14), and once a 
week in-season (35%, n = 14). This was somewhat 
contradictory to their overall perception that UB 
relative strength needs more dedication in practice, 
moving away from the fear it would make players 
slower and bigger (Table 9). It is possible that the 
coaches counted UB strength sessions whenever 
this region would be active during the whole-body 
workouts because only 32% of respondents (n = 
13) believed that these muscles needed a separate 
session for a notable strength improvement.

Table 6. Themes associated with reasons for prescribing upper body strength exercises for professional soccer 
players by strength and conditioning coaches (number of responses in brackets).

Main Theme Sub Theme Indicative Participant Responses

Performance of 
high-intensity 
actions (9)

Sprinting performance (2) Because of the upper posterior chain musculature involved in sprinting.
Acceleration performance (3) Indirectly support them during acceleration.
Jumping performance (3) Support during jumping movements.
Change of direction perfor-
mance (1) The upper part of the body helps to change direction.

Performance 
improvement (35)

Physical duels (12)

Because they will need to fight for position when chasing down a ball or 
fighting off defenders whilst maintaining possession of the ball.

…enough strength and power to beat the opponent during the fight 
actions, to keep the ball under opponent pressing, to try to steal the 
ball from an opponent, to keep the ball’s control during a maximal sprint 
fighting with an opponent…

Overall athleticism (8)

It is part of a balanced training program to improve players’ overall ath-
leticism and robustness.

To develop globally the athletic aspect of the soccer player.

For comprehensive strength development throughout the entire body 
and the synergy that comes with it.

Stability/balance (6)
…to hold postures and positions.

…lumbar health…
Neural drive (3) …to aid in neural adaptations i.e., power development…
Recovery (3) Important in the recovery phase for the hormonal response.

Injury prevention (3)

Injury prevention - physical contacts with opposing players.

…for injury prevention, for both GK’s and outfield players when falling/
diving on the floor.

Morphological 
change (7)

Fat reduction (4) …the main goal is to control the anthropometric measures, to decrease 
the body fat mass, and to increase the muscle mass for the players who 
need it.Hypertrophy gains (3)

Players’ wellbeing 
(8)

Increase confidence/feel better 
(5)

To feel better.

…overall perception of players capability to „move“ objects - perception 
of being strong.

To develop globally the athletic aspect of the soccer player, improve 
self-confidence.

Players’ preferences (3)
…the lads like it for aesthetics.

…to have a good body.
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Table 7. “Agree” against “disagree” selections by strength and conditioning coaches for the proposed statements 
regarding their preferable upper body strength training positioning relative to other exercise sessions.

Order of 
agreement Statement Selected by 

respondents (n)
Selected by 

respondents (%)
Neither agree 

nor disagree (n)

1 After the lower body resistance session in the 
same day. 25 81 10

2 As a part of whole-body resistance sessions. 25 81 10

3 After the cardio-respiratory endurance session in 
the same day. 17 77 9

4 Before the cardio-respiratory endurance session 
in the same day. 9 41 19

5 Before the lower body resistance session in the 
same day. 6 23 13

*Percentages do not add up to 100% due to rounding and excluding the percentage of response frequencies that 
did not fit the groupings for agreement (i.e., excludes percentage of responses “neither agree nor disagree”).

Table 8. Strength and conditioning coaches who selected “yes” to the proposed statements regarding positioning of 
upper body strength training in professional soccer (n = 40).

Order of 
agreement Statement Selected by 

respondents (n)
Selected by 

respondents (%)
1 As a part of whole-body resistance sessions. 35 88
2 After the lower body resistance session in the same day. 32 80
3 After the cardio-respiratory endurance session in the same day. 32 80
4 Before the cardio-respiratory endurance session in the same day. 22 73
5 Before the lower body resistance session in the same day. 17 43

*Percentages do not add up to 100% due to rounding to whole numbers.

Table 9. Themes associated with the potential issues surrounding upper body strength training for soccer players as 
perceived by strength and conditioning coaches.

Main Theme Sub Theme Indicative Participant Responses

Lack of 
understanding 
specific strength 
training effects 
within soccer (9)

Relative strength perspective 
understanding (4)

I believe they should be pound for pound as strong as possible so for 
me it is really directed to their relative strength to their body weight.

Fear of being bigger and slower 
(3)

The major problem revolves around certain players and Head Coach 
who believe that upper body strength training will make them bigger and 
slower on pitch. Players usually avoid lifting heavy as they think it is not 
necessary, but that does not lead to proper stimulus needed for them to 
improve their strength.

…fear of getting „too big“- intensity distribution/prescription - knowledge 
about strength training in general.

Players not informed (2) The players are not familiarising with the upper body work.

Programming 
issues (10)

Insufficient upper body exercise 
presence (5)

Not enough overhead work. Too many shy away from working on rom 
and force capacity.

Upper body need more training.

More use of free weights.

High load need.

Need for individualisation (2) High individualisation is required when it comes to upper body strength.

In-season positioning (1) Difficult to programme sometimes in season, especially on 2 game 
weeks.

Need for simplicity (1) Simple exercise selection and programming solutions in the weight 
room.

Disbalance in upper body acti-
vation (1) …maybe often an emphasis on pushing over pulling exercises.
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DISCUSSION

This is the first study that aimed to investigate the 
perception of S&C coaches on the importance 
of UB strength and UB strength training for the 
performance of HIA (i.e., sprinting, repeated 
sprint ability, change of direction, and jumping) in 
professional soccer players, and to identify current 
practices with regards to UB strength testing and 
training methodologies within this sport. Relative to 
“not important” options, UB strength was perceived 
as important for all HIA, especially for jumping 
(89%) and acceleration (87%). Coaches strongly 
supported the idea that UB strength plays a role in 
enhancing HIA, with particular influence on jumping 
(100%), acceleration (97%) and COD (93%). This 
influence is believed to be realised via improved 
force transmissions (97%) and neural drive (94%). 
However, surveyed coaches overwhelmingly use 
moderate resistance in their sessions (100%) without 
substantial emphasis on high-velocity contractions 
(64%). UB exercises are mostly included either 
concurrently with or after LB resistance training 
sessions. More research is warranted to explore the 
potential of UB strength training for the improvement 
and recovery of HIA performance in professional 
soccer players. 

The finding that UB strength training is perceived as 
important for enhancing short sprint performance 
via arm movements and trunk support provides 
interesting perspectives that have not previously 
been investigated in soccer players. Ingebritsen 
and Jeffreys [28] reported no association between 
1-RM bench press and 10-m sprints in young 
handball players, while Young et al. [7] reported 
negative associations (r = -0.41) between greater 
3-RM bench press and “flying” 30-m sprint times in 
Australian football players suggesting that greater 
UB maximal strength may contribute to faster 
sprinting speeds [7]. It could be argued that sprint 
acceleration is highly dependent on a body’s relative 
strength ability to deal with its inertia [63], whereas 
the absolute strength perspective may appear 
more important for the maximum velocity phase 
[7]. Notably, greater strength measures could be 
wrongly associated with worsened HIA performance 
if body fat percentage is not accounted for [64, 65]. 
This is especially an important factor for speed 
endurance-related qualities such as RSA [66, 67], 
which could be one of the reasons why coaches 
from this study perceived RSA to be the least 
influenced by higher UB strength levels. However, 
previous research investigating RSA performance 
has reported large positive associations with greater 

1-RM relative bench press strength for handball 
[28], basketball [8], rugby and soccer players [27]. 
This positive influence on RSA may be explained by 
the ability of stronger individuals to experience less 
central fatigue [68] during repetitive contractions 
due to producing more power output with less 
neural cost [69], allowing them to maintain the same 
level of voluntary effort for longer periods.

In this study, S&C coaches placed a considerable 
emphasis on exercises targeting trunk muscles 
during UB training sessions. These exercises are 
prescribed mostly for their stabilising and balancing 
role (Table 6). That said, a systematic review with 
meta-analysis by Prieske et al. [70] concluded that 
there was a limited association between “core” 
muscles (mostly evaluated by their stabilising role 
via strength-endurance assessments) and various 
metrics of athletic performance. While static trunk 
exercises might, therefore, be less impactful [30], 
dynamic trunk strength training could be more 
influential for HIA performance in soccer players 
[71], particularly through mechanisms aligned to 
greater trunk extensor strength [29–31, 72–74]. 
For example, jumping performance is worsened 
when trunk extensors are fatigued beforehand 
[73] or when their activation is limited through 
a straightened trunk before the jump [75, 76]. 
Furthermore, trunk muscles are the main force 
transmitters between UB and LB in COD [34, 77], 
and RFD of these muscles may assist with rapid 
transformations from eccentric to isometric and 
concentric phases in COD movement patterns [20, 
77]. This may explain why greater maximal isometric 
strength of all trunk muscles may lead to better COD 
performances [33].

Maximal strength of UB muscles was perceived 
as the least important quality by the surveyed 
practitioners, although its importance was still 
considered high. Interestingly, however, this type 
of strength quality is most frequently tested among 
the study respondents, utilising bench press as 
a primary test. This is consistent with the findings 
from a systematic review examining strength and 
power assessment practices in elite soccer [52] 
which found UB strength testing to be extremely 
rare and exclusively limited to bench press. 
Furthermore, contrary to concerns about specificity, 
which states that the training should mirror 
movement patterns typical for the activity being 
trained [78], practitioners expressed confidence 
in the efficacy of UB training for its transferability 
to HIA and soccer performance. In accordance, 
94% of the participants believe that UB strength 
training helps with increased neural drive for HIA. 
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Maximal strength underpins RFD [79] and high 
neural activation with the intention to produce rapid 
contractions could lead to the improvement of force 
generation regardless of the movement pattern 
specificity [78]. Yet, despite valuing UB strength 
training’s role for enhanced neural adaptations, 
the surveyed practitioners overwhelmingly use 
moderate resistance in their sessions (100%) while 
only around half of them (64%) utilise high-velocity 
contractions. Hence, it is questionable how much 
impact these sessions could have on UB power 
improvements [41], a quality which is typically 
trained with either a maximal strength or maximal 
velocity approach [42]. 

McQuilliam et al. [50] revealed that soccer S&C 
practitioners from the United Kingdom regarded 
bodyweight training (e.g., press-ups) as the 
most important training modality. Notably, this 
type of exercise lacks a sufficient stimulus for the 
development of maximal strength compared to free 
weights [80]. Nonetheless, over half of the surveyed 
coaches (63%) did not agree with the statement 
that current UB resistance training in soccer does 
not result in meaningful neuromuscular adaptations. 
Contradictorily, insufficient UB exercise presence in 
typical soccer training regimes was one of the main 
subthemes around potential issues surrounding UB 
strength training for soccer players (Table 9). The 
respondents suggested this could be due to the fear 
of players becoming “bigger and slower”, a lack of 
knowledge around the relative strength influence, 
and players not being appropriately informed about 
the importance of UB strength training for HIA and 
soccer performance.

A high percentage of S&C coaches prescribed 
UB strength training two times a week, although 
UB programming strategies were less clear. For 
example, only 33% believe that UB muscles need 
a separate strength training session to achieve 
notable strength improvements. There is only one 
study in the literature, to the authors’ knowledge, 
that prescribed a separate UB strength training 
session in addition to other training sessions for 
professional soccer players [35]. This investigation 
reported that dedicating a single session per week 
focused solely on UB strength could be sufficient 
for achieving notable gains [35], likely reflecting 
underdeveloped strength in this body area. Indeed, 
a survey exploring contemporary practices of S&C 
coaches in professional soccer [49] reported that the 
main focus of resistance training sessions was LB 
exercises, while UB exercises such as bench press, 
overhead press, pull-ups and lateral pulldowns had 
less emphasis [49]. Thus, it does not come as a 

surprise that the UB strength of professional soccer 
players [35, 37, 81] seems to be much lower than 
that of other team sport athletes [65, 82, 83], which 
cannot be stated for the leg strength [84]. Sabag 
et al. [41] warned that neuromuscular adaptations 
from UB resistance sessions may be lacking in 
soccer in its current format, which could possibly 
result in a lower power-generating capacity for HIA 
compared to other team sport athletes [9].

For the surveyed S&C coaches, UB strength training 
predominantly occurs either immediately following 
(81%) or concurrently with LB resistance training 
sessions (81%), typically employing moderate 
resistance (100%). Consequently, the physiological 
adaptations stemming from these sessions may 
be somewhat limited [85]. In contrast, sufficiently 
intensive resistance sessions for multiple UB muscle 
groups incorporated alongside LB exercises could 
result in augmented strength responses from 
both LB muscles [86] and UB muscles [87, 88], 
likely due to the stimulated circulating factors that 
facilitate beneficial muscle adaptations on a whole-
body level [89]. For example, a group of soccer 
players who followed traditional full-body strength 
training sessions with the emphasised activation 
of UB muscles demonstrated greater efficiency 
in enhancing HIA performances (i.e., 20-m sprint, 
COD, squat jump) compared to both the sprint & 
jump-only training group and a “functional” training 
group with lighter resistance [90].

The majority of S&C coaches from this study would 
avoid deploying UB strength sessions before the LB 
session, probably to avoid fatigue interfering with the 
main target of strength training (i.e., leg muscles), 
which is a logical and rational consideration. 
Intriguingly, however, when a single muscle 
from the LB is to be trained (i.e., quadriceps), it 
is possible that preceding comprehensive high-
volume training of UB muscles could facilitate 
androgen response from that (leg) muscle [91, 
92], potentially contributing to positive muscle 
remodelling. This suggests a promising direction 
for further research on interventions that enable the 
development of effective UB training strategies for 
the recovery processes and enhanced adaptations 
of LB muscles. 

Coaches from this study revealed that soccer players 
like to exercise their upper bodies, mostly to boost 
their confidence and well-being, which could be an 
important consideration regarding the motivation 
of the players to engage in short but intensive UB 
workouts after LB-focused sessions. In agreement, 
80% of the surveyed practitioners would consider 
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adding UB strength training after the leg resistance 
session. Furthermore, it looks important for players 
to understand the benefits of added UB strength 
training to approach it with the needed attention. For 
example, a comprehensive engagement of multiple 
UB muscle groups placed after a fatiguing running 
session might preserve leg muscle morphology 
from a catabolic environment [18, 93] due to the 
stimulated neurophysiological responses [17]. 
These mechanisms might also support strength 
adaptations from strength-trained UB muscles 
trained before high-volume leg resistance sessions 
[87]. Therefore, UB strength training might need 
to be reassessed with its potential to affect remote 
muscle groups via vertical strength transfer [17] 
and aid to overall athletic performance on account 
of facilitated neurophysiological adaptations.

In conclusion, this study reveals that soccer S&C 
coaches consider UB strength important for all 
HIA, especially for acceleration, jumping and COD. 
Surveyed practitioners value UB strength training’s 
role primarily through neuromuscular adaptations 
that support whole-body force generation. 
Nevertheless, when compared to near-maximal 
resistance and high-velocity contractions, it seems 
that coaches prefer the use of moderate resistance 
with unspecified velocities, which questions the 
level of neuromuscular adaptations arriving from 
these sessions. These (UB) exercises are commonly 
integrated either after LB sessions or within the 
whole-body sessions, but rarely alone or before 
the LB training sessions. Furthermore, despite the 
high recognition of other UB strength qualities, 
surveyed coaches primarily utilise 1-RM strength 
assessments. Overall findings warrant the need for 
further research to fully exploit the potential of UB 
strength training for supporting HIA performance 
in soccer players. This may be realised via 
correlational studies utilising various UB strength 
tests and HIA tests as well as through UB strength 
training interventions across a dedicated time 
sufficient to induce meaningful neurophysiological 
adaptations with the potential influence towards HIA 
performances.

PRACTICAL APPLICATIONS

Soccer S&C coaches believe that UB strength 
training holds an important place for facilitating 
HIA performance. It is recommended that 
relative strength capacity in the UB region should 
be trained with differential approaches (i.e., 
concentric, explosive, reactive, isometric, eccentric, 

maximal) in a dedicated session placed after 
LB resistance training to positively contribute to 
neurophysiological adaptations on a whole-body 
level. UB strength is highly valued for its role in 
physical duels via greater stability and for leg-
dominant HIA via improved force transmissions 
and enhanced neural drive. Therefore, practitioners 
may want to consider emphasising UB strength and 
UB power improvement for their soccer players 
to maximise HIA performance on a soccer pitch. 
Future studies should explore the degree to which 
UB strength training may affect HIA and identify the 
potential mechanisms through which this influence 
may occur.
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