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Abstract: Background: Carbohydrate mouth rinsing (CHOmr), a nutritional intervention
for delaying fatigue and meeting the energy demands of soccer, and the motivational
strategy of coach encouragement (CE) are widely recognized as effective approaches for
enhancing athletic performance in soccer. Objectives: This study aimed to compare the
effects of CHOmr + CE, CHOmr, and CE on heart rate (HR) and kinematic profiles during
four-a-side small-sided soccer games (SSGs). Methods: Twenty-four young soccer players
(age: 17.2 ± 0.8 years) played six bouts of four-a-side SSGs with CHOmr + CE, CHOmr,
or CE at 3-day intervals in a randomized, single-blinded, placebo-controlled, or crossover
study design. The HR and kinematic responses were continuously recorded during all
games. Results: There were no statistically significant differences between the groups
in peak heart rate (HRpeak) (p ≥ 0.05, F = 0.326, p = 0.723, η2 = 0.014) and mean heart
rate (HRmean) (p ≥ 0.05, F = 0.845, p = 0.436, η2 = 0.035). No significant differences were
found for distances in Zone 1 (p ≥ 0.05, F = 1.21, p = 0.306, η2 = 0.050), Zone 4 (p ≥ 0.05,
F = 0.310, p = 0.735, η2 = 0.013), Zone 5 (p ≥ 0.05, F = 1.02, p = 0.368, η2 = 0.042), or Zone 6
(p ≥ 0.05, F = 0.161, p = 0.211, η2 = 0.055), nor acceleration (p ≥ 0.05, F = 0.208, p = 0.137,
η2 = 0.083) and deceleration (p ≥ 0.05, F = 0.790, p = 0.460, η2 = 0.033). Similarly, although
no significant differences were observed in the distance in Zone 3 (p ≥ 0.05, F = 3.12,
p = 0.054, η2 = 0.119) or repeated sprint distance (p ≥ 0.05, F = 2.96, p = 0.062, η2 = 0.114),
the CHOmr +CE group exhibited higher average values for these variables. However, a
statistically significant difference was observed in the distance covered in Zone 2 (p ≤ 0.05,
F = 3.89, p = 0.028, η2 = 0.145), with the CHOmr +CE group performing better, as confirmed
by the post-hoc analyses. Conclusions: Although our findings indicate that CE alone
may influence kinematic profiles during SSGs, similar to CHOmr or its combination with
CE, further research should explore the underlying mechanisms and potential contextual
factors influencing these outcomes. Therefore, we suggest that coaches prefer CE because it
is easy to implement.

Keywords: coaching behavior; soccer game-based training; nutritional strategies;
verbal feedback

1. Introduction
Soccer is a team sport that requires athletes to meet technical and tactical demands.

Because of its intermittent nature, soccer also requires athletes to simultaneously perform
highly physically demanding actions without compromising the quality or quantity of
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their performance while meeting these requirements [1,2]. Soccer has become increasingly
physically demanding over time, with an increase in the number and frequency of high-
intensity actions, both with and without the ball, that play a crucial role in determining
match outcomes [3]. Coaches must create a physically demanding environment that reflects
game conditions during training to acquire adequately prepared players [4]. This has led
sports scientists and coaches to develop training strategies that mimic games to optimize
player performance and adapt to game demands.

Coaches widely prefer small-sided soccer games (SSGs) and game-based training
methods that effectively replicate soccer-specific movements and patterns with fewer
players and smaller pitch sizes [5,6]. The SSG training strategy aligns closely with the
physical, technical, and tactical demands of soccer match play, enabling players to develop
energetic and metabolic requirements simultaneously while engaging with the ball [7,8].
Numerous studies have shown that SSGs can be a valuable tool for enhancing training
efficiency [9–11]. It is well established that manipulating structural and/or functional
variables (e.g., format, pitch configuration, training regimen, rules, etc.) can cause different
physiological and perceptual responses in players [12–16]. Therefore, coaches try to ensure
that their players sustain maximum effort during training by adjusting the relevant training
response to the “you train as you play and you play as you train” motto [17].

Verbal coach encouragement (CE) is an external motivational strategy that is widely
implemented in a variety of sports training to enhance players’ performance. Research
has demonstrated that CE can improve plenty of performance outputs such as upper-
body power [18], maximal voluntary contraction [19], force production [20], balance [21],
sprinting intensity [22], and overall physical fitness [23]. Furthermore, CE can be effective
at improving performance in team sports such as soccer by providing positive athlete–
environment interactions [24,25]. A study by Selmi et al. [26] compared SSGs with and
without CE and demonstrated enhanced physical enjoyment and exercise intensity after
four-a-side SSGs integrated with CE in young male soccer players. Similarly, Soylu et al. [27]
showed that integrating CE with various forms of SSGs can increase psychophysiological
responses and technical actions by beneficially affecting players’ focusing and engaging
skills. Therefore, understanding the potential role of CE in boosting or sustaining players’
performance and preventing mental and physical fatigue during training can assist coaches
in increasing the effectiveness of training sessions.

Given the evolving understanding of training methodologies, this study bridges this
gap by exploring how carbohydrate (CHO) interventions, a key nutritional strategy for
meeting the energetic demands of a soccer match [28], and coach encouragement, a motiva-
tional tactic, directly impact soccer players’ performance under match-like conditions. In
recent years, as the evolution of modern soccer has resulted in more significant physical
and mental fatigue [29], CHO interventions have become vital in delaying the onset of
fatigue and maintaining performance [30]. Unlike the traditional consumption of CHO in
solid, liquid, or gel forms, a practical alternative, CHO mouth rinsing (CHOmr), offers a
more affordable and equally effective strategy by swishing a solution in the mouth for ap-
proximately 5–10 s and subsequently spitting it out [31,32]. Additionally, CHOmr provides
a distinct advantage over CHO ingestion by reducing the risk of gastrointestinal distress in
athletes during prolonged exercise [33], particularly in high-speed running where gastric
emptying slows [34]. In this regard, many studies have investigated the ergogenic effects of
CHOmr on soccer training. Although some studies [35,36] provided evidence supporting
the positive impact of CHOmr on soccer-specific performance, others [37,38] have reported
contradictory findings. Given the role of muscle and liver glycogen in supporting energy
production and in tolerating fatigue during competition, highlighting the significance of
using CHOmr as a nutritional strategy in meeting training goals could be important [39].
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Thomson et al. [40] reported that mental and physical loads in soccer training, includ-
ing fatigue, can be effectively managed by adjusting soccer-specific strategies. Despite
extensive research on motivational and nutritional strategies to enhance soccer performance,
a critical gap remains in understanding the comparative effectiveness of CE and CHOmr
in SSGs. Although CE has shown promise in enhancing psychophysiological responses
during SSGs, CHOmr offers a unique advantage in addressing physiological demands.
However, to date, no study has directly compared these two approaches in the context of
soccer training. Therefore, this study aimed to compare the effects of two strategies—CE as
a motivational approach by coaches and CHOmr as a nutritional intervention—or their
concurrent combination on kinematic profiles during SSGs. We hypothesized that both
strategies yield distinct, synergistic benefits to kinematic profiles, with CE primarily influ-
encing engagement and motivation and CHOmr enhancing physiological performance.
By exploring these complementary approaches, this study seeks to provide novel insights
into optimizing training methodologies, offering evidence-based guidance for coaches and
sports scientists to improve player performance in soccer training.

2. Materials and Methods
2.1. Subjects

G*Power 3.1 software (G-Power, version 3.1.9.7, University of Düsseldorf, Düsseldorf,
Germany) was used to determine the sample size using repeated-measures ANOVA (within-
subject). Assuming a moderate effect size (f = 0.25), a significance level of 5% (α = 0.05),
a statistical power of 80% (1-β = 0.80), a correlation of 0.6 between repeated measures,
and sphericity (ε = 1), the minimum sample size required was 23 participants. A total of
24 amateur young male soccer players (age: 17.2 ± 0.8 years, height: 176.0 ± 5.0 cm, weight:
67.3 ± 4.5 kg, body mass index: 21.5 ± 0.7 kg/cm2; training experience: 7.2 ± 1.1 years)
participated in six 4-a-side SSGs using either SSGCE, SSGCHOmr, or SSGCHOmr + CE formats.
SSGs were conducted at 72 h intervals to mitigate potential positive or negative effects on
performance, as suggested in previous studies [13] (Figure 1). The participants fulfilled the
following criteria: (i) a minimum of three years of soccer training, including four weekly
sessions (≈90 min) and one match; (ii) absence of injuries during or in the month preceding
the study; and (iii) abstention from drugs or performance enhancers throughout the study.
Before giving written consent, the players and their parents received information about
safety measures, potential risks, and assessment procedures. The primary objective of
this study was not fully disclosed to prevent influencing outcomes. All the participants
confirmed that they had no prior experience with the practice and were unaware of its
benefits. This study was approved by the Research Ethics Committee and adhered to the
guidelines of the Declaration of Helsinki.
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2.2. Study Design

This study used a randomized, single-blind, and crossover design to compare the acute
effects of three interventions (combined CHOmr and CE [CHOmr + CE], CHOmr, and CE)
on heart rate (HR) responses and kinematic profiles of young male soccer players during
SSGs. Before the interventions, participants completed the Yo-Yo Intermittent Recovery
Test Level 1 (YYIRT-1) and were split into two groups based on aerobic fitness to ensure
balanced teams for SSGs. Following a 15 min standardized warm-up involving jogging,
sprinting, and soccer-specific movements, players engaged in a 4-a-side SSG format on an
artificial grass field (Figure 1).

After the warm-up, the participants were instructed to swish 25 mL of 6.4% mal-
todextrin solution (CHOmr) for 10 s before spitting it back into the cup. The sequences of
the SSGs (CHOmr + CE, CHOmr, and CE) were randomly determined (available online:
www.randomizer.org). Each game consisted of six rounds of 4-a-side SSGs, with a 1-week
interval between games. All SSG sessions were conducted simultaneously (09:30–11:30)
to eliminate the effects of circadian variation on the variables. The air temperature was
maintained between 28 and 30 ◦C, and the humidity was between 33% and 35%. Physi-
ological responses and movement patterns were continuously monitored and recorded
throughout the SSGs. The players received no tactical instructions or specific rules during
the games, and multiple balls were positioned around the field to maintain continuous play.
The coaches provided verbal encouragement for maximum effort throughout CHOmr + CE
and CE, except for the CHOmr intervention. The standardized CE protocol encompasses
reactive and spontaneous verbal behaviors, including technical instructions, corrections,
and positive reinforcement (e.g., “good job!” or “well done”) as used in a previous study
by Soylu et al. [27].

2.3. Procedures
2.3.1. Anthropometric Measurements

Before breakfast, the players’ weight and height were measured using a body compo-
sition analyzer (BC-418MA, Tanita Corp., Tokyo, Japan). Using the bioelectrical impedance
method, this analyzer uses multiple frequencies (ranging from 1 kHz to 50 kHz) to perform
detailed body composition measurements.

2.3.2. Yo-Yo Intermittent Recovery Level 1 Test

The participants performed the Yo-Yo Intermittent Recovery Test Level 1 (YYIRTL-1), a
progressively challenging and acoustically guided evaluation to assess aerobic capacity [41],
following the protocol outlined by Bangsbo et al. [42]. The HR of the participants was
monitored throughout the test using a Polar V800 device (Polar OY; Kempele, Finland). The
peak HR observed during YYIRTL-1 was recorded as the maximum HR. Upon completion
of the test, the researchers estimated the maximal oxygen consumption (VO2max) using a
predetermined formula: VO2max = 36.4 + (0.0084 × covered distance in YYIRT-1).

2.3.3. Kinematic Profiles

Heart rate responses were tracked using a Polar H10 monitor. Simultaneously, player
movements were precisely captured with a portable GNSS device equipped with a high-
speed accelerometer (STATSports, Apex, Londonderry, Northern Ireland, version 2.0.2.4)
to ensure accurate and comprehensive data collection. GNSS Apex devices were attached
to the upper back between the shoulder blades, measuring 30 mm wide and 80 mm tall,
and weighing 48 g each. These units showed exceptional reliability in tracking short
distances and intermittent running [43]. Data from the GNSS units were extracted and
examined using STATSports Apex software (Apex 10 Hz). For movement analysis, re-

www.randomizer.org
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searchers selected six predefined speed categories—standing (0–0.7 km/h−1), walking
(0.7–7.2 km/h−1), jogging (7.2–14.4 km/h−1), running (14.4–19.8 km/h−1), high-speed run-
ning (19.8–25.1 km/h−1), and sprinting (>25.1 km/h−1)—along with additional variables
related to movement characteristics, based on previous studies [44].

2.3.4. Supplementation Procedures

This study employed a single-blinded design. One group received a 6.4% maltodextrin
solution prepared using Protein Ocean (Ankara, Türkiye). To ensure blinding, the super-
vising investigator added a non-caloric artificial sweetener, sucralose, in equal amounts
to both solutions. Both solutions were prepared daily and maintained at room tempera-
ture. Each participant rinsed their oral cavity with 25 mL of their assigned solution in a
pre-weighed plastic container for ten seconds. The container and its contents were weighed
before and after each rinse to assess the potential solution retention. The participants were
not informed about the effects of the maltodextrin intervention or the primary objective of
the study until the conclusion of the study.

2.4. Statistical Analyses

The results of the current study are expressed as the mean ± standard deviation. The
Shapiro–Wilk test was used to evaluate the data distribution. To examine the interactions
and main effects on physiological responses and kinematic profiles, one-way repeated-
measures analysis of variance (ANOVA) was conducted. For each independent variable,
effect sizes were determined using Cohen’s d. Cohen’s d values were interpreted as
follows: trivial (<0.20), small (0.20–0.59), moderate (0.6–1.19), large (1.2–1.99), and very
large (≥2.0) [45]. The difference between the mean values of the measured variables was
represented by the 95% Confidence Interval (95% CI). Statistical analyses were performed
using SPSS software (version 27.0; SPSS Inc., Chicago, IL, USA). The threshold for statistical
significance was set at p ≤ 0.05. Figures were visualized using the JASP 0.19.3 program.

3. Results
As shown in Figure 2, there was no statistically significant difference between the

groups in HRpeak (F = 0.326, p = 0.723, η² = 0. 014) or HRmean (F = 0.845, p = 0.436,
η² = 0.035).

Nutrients 2025, 17, x FOR PEER REVIEW 6 of 14 
 

 

3. Results 

As shown in Figure 2, there was no statistically significant difference between the 
groups in HRpeak (F = 0.326, p = 0.723, η² = 0. 014) or HRmean (F = 0.845, p = 0.436, η² = 
0.035). 

 

Figure 2. Heart rate (HR) responses (CHOmr+CE: combined carbohydrate mouth rinse and coach 

encouragement; CHOmr: carbohydrate mouth rinse; CE: coach encouragement). 

Figure 3 demonstrates no statistically significant difference between the groups for 
Zone 1 (F = 1.21, p = 0.306, η2 = 0.050), indicating that CHOmr and/or CE did not influence 
the distances performed at low speeds. The results were similar for Distance Zone 4 (F = 
0.310, p = 0.735, η2 = 0.013), Distance Zone 5 (F = 1.02, p = 0.368, η2 = 0.042), Distance Zone 
6 (F = 0.161, p = 0.211, η2 = 0.055), acceleration (F = 0.208, p = 0.137, η2 = 0.083), and deceler-
ation (F = 0.790, p = 0.460, η2 = 0.033). However, statistically significant differences were 
observed between the groups for Distance Zone 2 (F = 3.89, p = 0.028, η2 = 0.145); compared 
to the other groups, the CHOmr group performed beEer in these parameters according to 
post hoc analyses. Although there were no significant differences in Distance Zone 3 (F = 
3.12, p = 0.054, η2 = 0.119) or repeated sprint distance (F = 2.96, p = 0.062, η2 = 0.114), the 
CHOmr group showed higher averages than the other groups for these variables. 

 

 

Figure 2. Heart rate (HR) responses (CHOmr+CE: combined carbohydrate mouth rinse and coach
encouragement; CHOmr: carbohydrate mouth rinse; CE: coach encouragement).

Figure 3 demonstrates no statistically significant difference between the groups for
Zone 1 (F = 1.21, p = 0.306, η2 = 0.050), indicating that CHOmr and/or CE did not influ-
ence the distances performed at low speeds. The results were similar for Distance Zone 4
(F = 0.310, p = 0.735, η2 = 0.013), Distance Zone 5 (F = 1.02, p = 0.368, η2 = 0.042), Distance
Zone 6 (F = 0.161, p = 0.211, η2 = 0.055), acceleration (F = 0.208, p = 0.137, η2 = 0.083), and de-
celeration (F = 0.790, p = 0.460, η2 = 0.033). However, statistically significant differences were
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observed between the groups for Distance Zone 2 (F = 3.89, p = 0.028, η2 = 0.145); compared
to the other groups, the CHOmr group performed better in these parameters according
to post hoc analyses. Although there were no significant differences in Distance Zone 3
(F = 3.12, p = 0.054, η2 = 0.119) or repeated sprint distance (F = 2.96, p = 0.062, η2 = 0.114),
the CHOmr group showed higher averages than the other groups for these variables.
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4. Discussion
This study aimed to compare the effects of CE and CHOmr or CHOmr + CE in-

terventions on kinematic profiles of four-a-side SSGs in young male soccer players. To
our knowledge, this is the only study to compare CHOmr interventions and CE during
game-based soccer training. Our results indicated that there was no significant difference
between the training modification CE and nutritional strategy CHOmr intervention or
CHOmr + CE on HR responses and distance in speed zones (1: standing, 2: walking; 3: jog-
ging, 4: running, 5: high-speed running, and 6: sprinting), repeated sprints, acceleration,
and deceleration during SSGs. There was only a significant difference in distance in Speed
Zone 2 (walking), in which the CHOmr + CE group showed a greater distance.

Since the pioneering study by Carter et al. [46] demonstrated the potential beneficial
effect of CHOmr intervention on 1 h cycling endurance exercise performance, many studies
have replicated these effects in endurance sports [47–49]. Despite its potential benefits, the
influence of CHOmr on SSGs remains largely unexplored in the current literature. To date,
contradictory evidence has been derived from a few studies. A randomized controlled
study by Soylu et al. [27] indicated that CHOmr intervention enhanced acute performance
in intermittent and continuous forms of four-a-side SSGs in adolescent male soccer players.
In contrast, Přibyslavská et al. [50] showed no improvement in anaerobic performance
(including single or repeated jump tasks, short sprints, or shuttle running) among female
collegiate athletes in an overnight fasting condition after a three-a-side SSG. A plausible
reason for these findings is that multiple variables, such as the exercise protocol, fasting
state, CHO solution characteristics (e.g., concentration and temperature), rinse duration,
and placebo-related effects, may influence the ergogenic impact of CHOmr [51].

It is widely recognized that coaches can manipulate the mental and physical demands
of soccer training to ensure that they meet specific objectives by adjusting strategies such
as technical and tactical limitations [25,34]. In addition, Dixon et al. [52] indicated that
coaches’ behavior has the potential to affect training outcomes, making it a key component
of soccer-specific training strategies. In this regard, coaches mainly prefer CE to foster a
supportive and challenging environment that promotes higher effort levels, sustains focus,
and encourages optimal physical and mental responses from players [53–55]. Rampinini
et al. [56] revealed that CE effectively increases exercise intensity (HR, blood lactate concen-
tration [La], rated perceived exertion [RPE]) during SSGs among amateur soccer players.
Similarly, Sampaio et al. [57] detected a significant increase in the RPE during two-a-side
and three-a-side SSGs with CE, although there was no significant change in the percent-
age of HRmax. In line with these findings, Selmi et al. [26] further demonstrated that CE
enhances both the intensity of SSGs and the physical enjoyment of U-16 male soccer play-
ers. Some studies have evaluated the effects of verbal CE during SSGs implemented in
physical education. Sahli et al. [58] demonstrated greater physiological responses, RPE,
enjoyment, and positive mood by integrating CE during four-a-side SSG among 16 male
school students. Similarly, Hammami et al. [24] reported that CE effectively increased fe-
male adolescent students’ performance on physical fitness tests and their physiological and
technical responses during school-level SSGs. These studies highlight the key roles of CE
in elevating the intensity of training sessions and modulating players’ psychophysiological
responses during SSGs [59].

An interesting finding of our study was that we did not detect a potential synergistic
effect from the sequential application of CE and CHOmr, probably because both methods
are thought to have similar effects on motor performance. Anzak et al. [60] found that
auditory stimuli (CE in this study) may allow motor pathways to be optimized beyond
what can be achieved by voluntary effort alone. Similarly, CHOmr has been reported to
mediate the central nervous system (elevated cortical activity in regions specifically in-
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volved in motor planning and motor command) by signaling muscles to perform efficiently
over prolonged periods, thereby reducing perceived fatigue and sustaining muscular func-
tion [51]. In addition, studies have reported that feedback, such as CE [61] and CHOmr [62],
may be associated with the activation of the striatum, which is widely regarded as a key
brain region for processing rewards and is a system linked with motivation and perceived
exertion. Many studies have explored the neural pathways underlying the mechanisms of
CHOmr [63–65]. CHOmr activates fuel-sensing receptors in the mouth, likely mediated by
taste receptors located in the papillae of the tongue and extending across the soft palate and
larynx, triggering neural pathways that signal energy availability to brain areas such as the
prefrontal cortex, orbitofrontal cortex, insula, and operculum frontal before digestion oc-
curs. This afferent signaling enhances corticomotor excitability, facilitating motor output to
both fresh and fatigued muscles. The mechanism likely involves sensorimotor integration
via brainstem nuclei, leading to immediate ergogenic effects, even without CHO ingestion.
These effects are more pronounced under fatigue conditions, highlighting the role of oral
CHO receptors in modulating motor performance and emotional responses (perceived
exertion). In addition, Chambers et al. [62] proposed that CHOmr (rinsing mouth with
solutions containing glucose or maltodextrin) may reduce central fatigue by influencing
dopamine pathways in the basal ganglia, thereby stimulating the reward circuitry and
motor function areas, which could enhance motor function and increase the perception of
effort. Similarly, CE may enhance motor performance by facilitating attentional focus and
engaging the reward and motivational system. The ventral striatum, a key component of
the basal ganglia, plays a crucial role in motivating force production, suggesting that atten-
tional mobilization in response to encouragement is mediated by these neural circuits [66].
Given these findings, overlapping neural mechanisms may produce analogous responses,
potentially explaining the lack of a synergistic effect observed in this study.

Another possible explanation that could affect the results of this study is the lack
of a consistent and standardized protocol for CE. Hicheur et al. [67] highlighted that
augmented feedback in soccer training might influence players’ perception of their coach as
an evaluator, potentially increasing mental stress and cognitive load. This increased mental
burden may disrupt the training environment and diminish its effectiveness. Conversely,
the high intrinsic motivation and skill level of athletes in the present study may have
limited the ability of CE to optimize arousal [68]. Based on the inverted-U curve theory [69],
these situations may have reduced the optimum effect of the CE in this study.

Furthermore, the performance improvements gained from CE, through neural stim-
ulation or delay of fatigue, may also depend on the individual characteristics [70].
Puce et al. [71] demonstrated that CE had a greater effect in swimmers with less experienced
swimmers during a middle-distance event (200 m). Conversely, in our study, we recruited
highly experienced young players; CE might have a decreased impact on this population.

Finally, in this study, we could not control or limit the athletes’ daily dietary routines
determined by the team’s nutritionist due to it being a competitive period. This may have
led to a variation in the extent of CHOmr’s influence on exercise performance. A recent
review study revealed that CHOmr tends to elicit greater ergogenic effects in the fasting
than the fed state [51].

Despite the cumulative knowledge derived from SSG studies, our understanding
of the effects of CHOmr and CE on triggering kinematic demands during SSGs is still
limited. We assume that the consequences of CE and CHOmr interventions on kinematic
profiles would contribute to the design of SSGs with more specific game-based drills to
meet competitive demands.
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4.1. Practical Applications

This study revealed that the nutritional strategy of CHOmr and the motivational
approach of CE showed no difference in kinematic responses during the four-a-side SSG.
The major strengths of the current study are that it compares CHOmr and CE, which
are widely used, especially in soccer training, in a practical manner. Given the similar
effects of these strategies on the kinematic responses of SSGs, it is recommended that CE,
which is highly advantageous in terms of practicality, should be preferred over CHOmr
for integration into SSGs to meet the specific training goals or player needs of coaches
and practitioners. In addition, coaches should consider the social aspects of their behavior,
as players’ perceptions of coaching can play a crucial role in enhancing their sense of
competence and intrinsic motivation during games. These findings offer practical insights
for coaches to optimize players’ well-being during training sessions.

Although this study did not observe significant distinct effects from between CHOmr
and CE, the well-established benefits of CHOmr in delaying fatigue suggest that it may be
particularly useful during high-intensity or prolonged training sessions, where energy de-
mands are high. CHOmr may help maintain higher performance levels, particularly in the
later stages of training sessions. In situations where player–coach or player–player dynam-
ics are disrupted, or during compensatory training for players with low arousal levels due
to limited match time, the effectiveness of verbal coach encouragement may be diminished.
In such cases, implementing carbohydrate interventions may be especially beneficial.

4.2. Limitations

To address the limitations of the current study, it is essential to acknowledge that
the limitations and various variables may have influenced the results. In this study, we
focused only on young, well-trained, and motivated male soccer players, which limits
the generalizability of our findings to competitive soccer players from different divisions,
female soccer players, or older players. Another key limitation of this study was the use
of only a four-a-side SSG format. SSG configurations (number of players, individual area
per player, width-to-length ratio, using or not using goals or goalkeepers, limitation in ball
touches or movements, sets, repetitions, work-to-rest ratio, etc.) are well established. They
can elicit different biological, physical, tactical, or technical responses.

Acknowledging the limitations of the participant group in this study, we suggest that
future research should explore the effects of CHOmr and CE across a more diverse and
broader population, which could enhance our understanding of the ergogenic effects of
CHOmr and the motivational effects of CE.

5. Conclusions
In conclusion, this study provides valuable insights into the comparative effects of

CHOmr and CE on kinematic responses during four-a-side SSGs. Despite both strategies
having distinct beneficial effect in soccer training, our results indicated no significant
differences in kinematic responses during SSGs between CE, CHOmr, and their combina-
tion, except for walking distance, which was greater in the CHOmr + CE group. These
findings suggest that both strategies may exert overlapping influences on motor perfor-
mance and psychophysiological responses, limiting potential synergistic effects when
implementing combinations.

Given CE’s simplicity, cost-effectiveness, and ability to enhance players’ focus and
effort, it may serve as a preferred approach for enhancing training environments, especially
when logistical or financial constraints limit the use of nutritional interventions like CHOmr.
Future research should explore these interventions across diverse player groups such as
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female players, recreational or professional groups, game formats, and broader training
contexts to refine and optimize their application in soccer practice.
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19. Binboğa, E.; Tok, S.; Catikkas, F.; Guven, S.; Dane, S. The effects of verbal encouragement and conscientiousness on maximal
voluntary contraction of the triceps surae muscle in elite athletes. J. Sports Sci. 2013, 31, 982–988. [CrossRef]

20. Campenella, B.; Mattacola, C.G.; Kimura, I.F. Effect of visual feedback and verbal encouragement on concentric quadriceps and
hamstrings peak torque of males and females. Isokinet. Exerc. Sci. 2000, 8, 1–6. [CrossRef]

21. Jaffri, A.H.; Saliba, S. Does verbal encouragement change dynamic balance? The effect of verbal encouragement on Star Excursion
Balance Test performance in chronic ankle Instability. Braz. J. Phys. Ther. 2021, 25, 617–622. [CrossRef] [PubMed]

22. Sahli, F.; Jebabli, N.; Selmi, O.; Boujabli, M.; Sahli, H.; Zghibi, M.; Haddad, M. Effect of Verbal Encouragement on Performance
and Affective Responses in Male Sport Science Students during Sprint Modalities. Sports 2024, 12, 108. [CrossRef] [PubMed]

23. Pacholek, M.; Zemková, E. Effects of verbal encouragement and performance feedback on physical fitness in young adults.
Sustainability 2022, 14, 1753. [CrossRef]

24. Hammami, M.A.; Guerchi, M.; Selmi, O.; Sehli, F.; Ghouili, H.; Stângaciu, O.A.; Marinâu, M.A.; Galeru, O.; Alexe, D.I. Effect
of verbal encouragement on physical fitness, technical skill and physiological response during small-sided soccer games.
Sustainability 2023, 15, 3624. [CrossRef]

25. Díaz-García, J.; Pulido, J.J.; Ponce-Bordón, J.C.; Cano-Prado, C.; López-Gajardo, M.Á.; García-Calvo, T. Coach encouragement
during soccer practices can influence players’ mental and physical loads. J. Hum. Kinet. 2021, 79, 277. [CrossRef]

26. Selmi, O.; Khalifa, W.B.; Ouerghi, N.; Amara, F.; Zouaoui, M. Effect of Verbal Coach Encouragement on Small Sided Games
Intensity and Perceived Enjoyment in Youth Soccer Players. J. Athl. Enhanc. 2017, 5, 16–17. [CrossRef]

27. Soylu, Y.; Arslan, E.; Kilit, B.; Lane, A.M. Effects of coach encouragement on psychophysiological responses and technical actions
in different small-sided soccer games. Int. J. Sport Exerc. Psychol. 2024, 22, 2169–2181. [CrossRef]

28. Rollo, I.; Williams, C. Carbohydrate Nutrition and Skill Performance in Soccer. Sports Med. 2023, 53, 7–14. [CrossRef]
29. Hostrup, M.; Bangsbo, J. Performance adaptations to intensified training in top-level football. Sports Med. 2023, 53, 577–594.

[CrossRef]
30. Fernandes, H.S. Carbohydrate consumption and periodization strategies applied to elite soccer players. Curr. Nutr. Rep. 2020, 9,

414–419. [CrossRef]
31. E Silva, T.D.A.; de Amorim, J.F.; Stathis, C.G.; Leandro, C.G.; Lima-Silva, A.E. Can carbohydrate mouth rinse improve performance

during exercise? A systematic review. Nutrients 2014, 6, 1–10. [CrossRef] [PubMed]
32. Soylu, Y.; Chmura, P.; Arslan, E.; Kilit, B. The Effects of Carbohydrate Mouth Rinse on Psychophysiological Responses and

Kinematic Profiles in Intermittent and Continuous Small-Sided Games in Adolescent Soccer Players: A Randomized, Double-
Blinded, Placebo-Controlled, and Crossover Trial. Nutrients 2024, 16, 3910. [CrossRef] [PubMed]

33. Brouns, F. Etiology of gastrointestinal disturbances during endurance events. Scand. J. Med. Sci. Sports 1991, 1, 66–77. [CrossRef]
34. Leiper, J.B.; Nicholas, C.W.; Ali, A.; Williams, C.; Maughan, R.J. The effect of intermittent high-intensity running on gastric

emptying of fluids in man. Med. Sci. Sports Exerc. 2005, 37, 240–247. [CrossRef]
35. De Oliveira, J.J.; de Souza Salles, A.H.; Reis Barbosa, C.G.; de Oliveira Silva, J.A.; de Melo Dias, R.; Silva Vilela Ribeiro, A.G.;

Vieira Lacerda, F.; da Silva, J.M.; de Souza e Silva, A. Effect of Post-Activation Potentiation and Carbohydrate Mouth Rise on
Repeated Sprint Ability in University Futsal Players. J. Exerc. Physiol. Online 2020, 23, 29–40.

36. Simpson, G.W.; Pritchett, R.; O’neal, E.; Hoskins, G.; Pritchett, K. Carbohydrate mouth rinse improves relative mean power
during multiple sprint performance. Int. J. Exerc. Sci. 2018, 11, 754. [CrossRef]

37. Bortolotti, H.; Pereira, L.A.; Oliveira, R.S.; Cyrino, E.S.; Altimari, L.R. Carbohydrate mouth rinse does not improve repeated
sprint performance. Rev. Bras. Cineantropometria Desempenho Hum. 2013, 15, 639–645.

38. Nehme, R.; de Branco, F.M.; Vieira, P.F.; Guimarães, A.V.C.; Gomes, G.K.; Teixeira, G.P.; Rodrigues, P.H.; de Castro Junior, L.M.;
Puga, M.G.; Saunders, B.; et al. Single and serial carbohydrate mouth rinsing do not improve yo-yo intermittent recovery test
performance in soccer players. Int. J. Sport Nutr. Exerc. Metab. 2021, 32, 22–29. [CrossRef]

39. Krustrup, P.; Mohr, M.; Steensberg, A.; Bencke, J.; Kjær, M.; Bangsbo, J. Muscle and blood metabolites during a soccer game:
Implications for sprint performance. Med. Sci. Sports Exerc. 2006, 38, 1165–1174. [CrossRef]

40. Thompson, C.J.; Noon, M.; Towlson, C.; Perry, J.; Coutts, A.J.; Harper, L.D.; Skorski, S.; Smith, M.R.; Barrett, S.; Meyer, T.
Understanding the presence of mental fatigue in English academy soccer players. J. Sports Sci. 2020, 38, 1524–1530. [CrossRef]

https://doi.org/10.54141/psbd.1467311
https://doi.org/10.1080/24733938.2021.2009123
https://doi.org/10.1080/13573320309254
https://doi.org/10.1519/JSC.0b013e3182133b8c
https://doi.org/10.1080/02640414.2012.758869
https://doi.org/10.3233/IES-2000-0033
https://doi.org/10.1016/j.bjpt.2021.04.002
https://www.ncbi.nlm.nih.gov/pubmed/34001425
https://doi.org/10.3390/sports12040108
https://www.ncbi.nlm.nih.gov/pubmed/38668576
https://doi.org/10.3390/su14031753
https://doi.org/10.3390/su15043624
https://doi.org/10.2478/hukin-2021-0079
https://doi.org/10.4172/2324-9080.1000262
https://doi.org/10.1080/1612197X.2023.2273274
https://doi.org/10.1007/s40279-023-01876-3
https://doi.org/10.1007/s40279-022-01791-z
https://doi.org/10.1007/s13668-020-00338-w
https://doi.org/10.3390/nu6010001
https://www.ncbi.nlm.nih.gov/pubmed/24451304
https://doi.org/10.3390/nu16223910
https://www.ncbi.nlm.nih.gov/pubmed/39599695
https://doi.org/10.1111/j.1600-0838.1991.tb00274.x
https://doi.org/10.1249/01.MSS.0000152730.74596.50
https://doi.org/10.70252/CRPX1180
https://doi.org/10.1123/ijsnem.2021-0174
https://doi.org/10.1249/01.mss.0000222845.89262.cd
https://doi.org/10.1080/02640414.2020.1746597


Nutrients 2025, 17, 546 12 of 13

41. Thomas, A.; Dawson, B.; Goodman, C. The yo-yo test: Reliability and association with a 20-m shuttle run and VO2max. Int. J.
Sports Physiol. Perform. 2006, 1, 137–149. [CrossRef] [PubMed]

42. Bangsbo, J.; Iaia, F.M.; Krustrup, P. The Yo-Yo intermittent recovery test: A useful tool for evaluation of physical performance in
intermittent sports. Sports Med. 2008, 38, 37–51. [CrossRef] [PubMed]

43. Beato, M.; Wren, C.; de Keijzer, K.L. The interunit reliability of global navigation satellite systems Apex (STATSports) metrics
during a standardized intermittent running activity. J. Strength Cond. Res. 2022, 38, e49–e55. [CrossRef] [PubMed]

44. Kunzmann, E.; Ford, K.R.; Sugimoto, D.; Baca, A.; Hank, M.; Bujnovsky, D.; Mala, L.; Zahalska, F.; Maly, T. Differences in external
and internal load in elite youth soccer players within different match timing zones. Appl. Sci. 2022, 12, 7230. [CrossRef]

45. Hopkins, W.G.; Marshall, S.W.; Batterham, A.M.; Hanin, J. Progressive statistics for studies in sports medicine and exercise
science. Med. Sci. Sports Exerc. 2009, 41, 3–12. [CrossRef]

46. Carter, J.M.; Jeukendrup, A.E.; Jones, D.A. The effect of carbohydrate mouth rinse on 1-h cycle time trial performance. Med. Sci.
Sports Exerc. 2004, 36, 2107–2111. [CrossRef]

47. Luden, N.D.; Saunders, M.J.; D’Lugos, A.C.; Pataky, M.W.; Baur, D.A.; Vining, C.B.; Schroer, A.B. Carbohydrate mouth rinsing
enhances high intensity time trial performance following prolonged cycling. Nutrients 2016, 8, 576. [CrossRef]

48. Ali, A.; Moss, C.; Yoo, M.J.Y.; Wilkinson, A.; Breier, B.H. Effect of mouth rinsing and ingestion of carbohydrate solutions on mood
and perceptual responses during exercise. J. Int. Soc. Sports Nutr. 2017, 14, 4. [CrossRef]

49. Rollo, I.A.N.; Cole, M.; Miller, R.; Williams, C. Influence of mouth rinsing a carbohydrate solution on 1-h running performance.
Med. Sci. Sports Exerc. 2010, 42, 798–804. [CrossRef]
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