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Abstract: Background/Objectives: Acute dehydration, commonly induced through fluid
restriction and/or excessive sweating, is a common weight-cutting strategy among combat
sport athletes. However, its impact on muscle strength and power remains a concern. The aim
of the study was to evaluate the impact of 2% body mass reduction via dehydration on lower-
limb strength and power in elite karate athletes. Methods: Fourteen male elite karate athletes
completed two conditions: euhydrated (EUH) and dehydrated (DEH) (−2% body mass via 24-h
fluid restriction). Performance was assessed using squat jump (SJ) and countermovement jump
(CMJ) tests, along with isokinetic knee flexion and extension at 60, 180, and 300◦/s. Results:
Dehydration significantly reduced squat jump height (37.19 ± 3.69 vs. 39.34 ± 5.08 cm (EUH),
p = 0.04), power output (2188.2 ± 307.2 vs. 2351.1 ± 347.2 W (EUH), p = 0.001), and knee
extension and flexion strength at 60◦/s (p = 0.018). CMJ height and higher-velocity knee
flexion/extension were unaffected (p > 0.05). Conclusions: Acute dehydration impairs lower-
body maximal force production at low velocities but has no significant effect on high velocity
movements. Athletes and coaches should carefully manage hydration strategies when “cutting
weight” to avoid any negative performance effects.
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1. Introduction
Karate kumite, like many combat sports, is significantly influenced by the use of rapid

weight loss (RWL) practices, which often involve acute dehydration in order for the athletes
to compete in a lower weight categories [1]. RWL practices typically lead to a body mass
reduction by 2–10% within the days prior to weigh-in [2]. Common methods include
exercise-induced dehydration, fluid restriction, sauna, and low-calorie diets [1]. Despite
the time frame between weigh-in and competition, many athletes fail to achieve optimal
hydration status before competition [3].

The data indicate that there are different physiological profiles between grabbling
and striking athletes [4]. The energy demands of karate kumite matches predominantly
rely on anaerobic metabolism. Specifically, the anaerobic alactic pathway plays a crucial
role for the execution of repeated rapid attacks and defenses, including powerful punches
and explosive lower-limb kicks involving the shortening cycle (SSC), while grappling
sports involve more upper body isometric strength to perform powerful lasting holds to
control and unbalance the opponent [5]. Indicatively, Franchini et al. found that karate
kumite relies heavily on anaerobic pathways, unlike grappling sports like judo, reporting
three times the glycolytic and more than twice the ATP-PCr contribution [6]. Therefore,
maximal velocity and explosive strength are two of the most important muscular factors
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for karate athletes [7,8] compared to high force/maximal strength demands of grappling
sports. Moreover, longer-term anaerobic efforts seem to define successful grappling-based
athletes, while superior athletes in striking sports like karate tend to show dominance
in shorter-term measures [4]. Thus, there is a need for targeted studies in under-studied
populations such as karate athletes, particularly to assess factors that may negatively impact
key performance attributes and consequently affect karate kumite performance.

Although it is well documented that negative fluid balance impairs aerobic perfor-
mance [9], its effect on anaerobic performance is less consistent, varying on the specific
action measured [10,11]. A meta-analysis reported that a 3% reduction in body mass
through dehydration negatively impacts strength and anaerobic power, but may enhance
vertical jump performance, possibly due to reduced weight [12]. The aforementioned
findings suggest that dehydration influences neuromuscular function through mechanisms
that still remain unclear [13]. Moreover, dehydration under extreme conditions has been
associated with serious health risks, including impaired endothelial function [14], acute
kidney injury [15], electrolyte imbalances [16], and in some cases even death [2,17–20].

RWL practices are prevalent across various combat sports, including grappling (e.g.,
wrestling, judo, ju-jitsu), sticking (e.g., karate, taekwondo, boxing, kickboxing), and mixed
martial arts (MMA) [1,21–23]. Alarmingly, athletes of all ages, including teenagers, and both
genders engage repeatedly in these practices [1,24,25]. Despite concerns about potential
health and performance decrements, a retrospective study analysing over 2100 MMA and
boxing fights indicated that rapid weight gain after RWL correlates with success in combat
competitions [26]. Moreover, research has shown that dehydration of ~3% body mass
significantly reduced knee strength and endurance in competitive boxers [27], reduced
cognitive function and taekwondo specific performance [28], decreased bench press mean
propulsive velocity and counter movement jump, while having no effect on grip strength
on boxers, wrestlers, and taekwondo athletes [3]. Furthermore, a 5% body mass reduction
through dehydration has been shown to impair judo performance and grip strength [29].
However, Artioli et al. found no effect on judo performance or arm power when athletes
had 4 h to rehydrate, highlighting the inconsistent relationship between hydration status
and sport-specific performance [30]. These findings suggest that the effects of hydration
balance on performance indicators in combat sports remain uncertain.

Preventive strategies are essential in sports to minimize injury risk and optimize
long-term athletic performance. Early engagement in high-performance sports may lead
to sport-specific physiological and muscular adaptations, underscoring the importance
of tailored prevention approaches [31]. Athletes who begin high-performance training
early often develop sport-specific neuromuscular adaptations that may affect performance
and increase injury risk, even in the absence of trauma [32,33]. These adaptations can
interact with factors like hydration status, making it important to examine how acute
dehydration influences muscle function in elite athletes, particularly in sports where RWL
practices are common. The current study adds to this perspective by introducing an
additional preventive measure that may prove valuable in supporting athlete well-being
and performance sustainability.

Despite the growing popularity of combat sports and the data on RWL prevalence [25,34–37],
there is limited research on the effects of hypohydration and its relation to combat sports performance,
especially on striking combat sports [3,38]. Moreover, there is a lack of studies involving elite athletes
in-season. To our knowledge, this is the first study to examine the consequences of dehydration
on strength and power in elite karate athletes. This study aims to quantify the impact of 2% body
mass dehydration on lower limb strength and vertical jump performance in elite kumite athletes.
We hypothesized that dehydration of 2% body mass would impair both strength and power.
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2. Materials and Methods
2.1. Subjects

Fourteen elite kumite athletes, members of the Greek national karate team, participated
in this randomized crossover study. Eligibility criteria included healthy, active male karatekas
with a medal from a national championship and placement in a World Karate Federation
competition within the last two years. Participants were required to be over 18 years old and
weigh in the category of 67 to 84 kg. Exclusion criteria included the following: (i) tobacco
or smoking product use; (ii) intake of any kind of supplement; (iii) adoption of extreme
dietary or weight-loss methods (e.g., sauna use or excessive exercise under hot conditions);
(iv) any known musculoskeletal injuries or chronic diseases. Their physical characteristics
are presented in Table 1. The study was carried out in accordance with the principles of the
Declaration of Helsinki. The experimental protocol was approved by the Ethics Committee of
Harokopio University (Reg. No. 4317/23-10-2023).

Table 1. Participant Characteristics.

Characteristics n = 14

Age (years) 23.4 ± 3.5
Years of training 11.5 ± 3.5
Height (cm) 175 ± 6.5
Body Mass (kg) 76.6 ± 6.5
BMI (kg/m2) 25.2 ± 2.1
Body Fat (%) 13.1 ± 4.3
Fat mass (kg) 9.4 ± 3.6
Fat-Free Mass (kg) 62.6 ± 5.2
BMD (g/cm²) 1.348 ± 0.07

Values are means ± standard deviation. BMI, body mass index. BMD, bone mineral density.

2.2. Anthropometric Measurements

Body mass was assessed using a calibrated electronic scale (Seca GmbH, Hamburg,
Germany) with participants wearing minimal clothing and no shoes. Height was measured
using a stadiometer (Seca GmbH, Hamburg, Germany) to the nearest 0.1 cm, with the
athletes’ weight equally distributed on their feet and their head, back, and buttocks on the
vertical line of the height gauge. Body mass index (BMI) was consequently calculated as
body weight in kilograms divided by the square of height in meters (kg/m2) based on the
aforementioned measurements.

2.3. Body Composition Assessment

Body composition parameters, including fat-free mass, fat mass, body fat percentage,
and bone mineral density, were evaluated using dual-energy X-ray absorptiometry (DXA)
(DPX-MD, Lunar Corp., Madison, WI, USA). All DXA scans were performed in accordance
with the manufacturer’s guidelines and were conducted by a trained technician to ensure
precision and reliability. Participants were positioned supine during the scan, and measure-
ments were taken under controlled conditions, including consistent temperature and low
ambient light, to minimize variability. Quality control procedures were performed prior to
each scanning session to verify device calibration and ensure the accuracy of measurements.

The day before each trial, participants were instructed to refrain from any strenuous
exercise, consumption of alcohol or any caffeine-containing drinks, and standardize, as
much as possible, their sleep. The subjects were also instructed to record their diet 24 h
before their first visit. Compliance was verified by direct face to face follow-up and their
diet record was copied and returned to the participants with instructions to follow the
same diet before each subsequent visit. All testing and measurements were conducted in
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the morning after an overnight fast, separated by at least one week. For the performance
tests, the subjects underwent one of the following interventions in a random order.

2.4. Hydration Status Protocol

Dehydration (DEH) was defined as a 2% reduction in body mass, the suggested thresh-
old at which the negative effects of dehydration on athletic performance are commonly
observed. The aforementioned level was achieved exclusively through 24 h of fluid restric-
tion prior to testing. In more detail, upon arrival at the laboratory, participants emptied
their bladders, and urine samples were collected for subsequent analysis. Baseline body
weight was then recorded with the subjects wearing only their shorts. Body weight was
compared to baseline values, and hydration status was assessed using urine specific gravity
(USG) and urine color analysis. USG was measured in duplicate using a handheld clinical
refractometer (Atago SUR-NE, Tokyo, Japan), with values ≥1.020 indicative of a hypohy-
drated state and values ≤1.019 indicative of a euhydrated state [39]. Urine color was further
assessed by an experienced researcher who compared the color of the urine sample placed
in a clear, glass 15-mL tube against white background, under fluorescent lighting, next to
an original urine color scale, with values ≥4 indicating dehydration [40]. On the contrary,
euhydrated (EUH) condition was ensured via water ingestion of at least 30 mL kg−1 of
individual body mass during the previous day [41], along with an supplementary intake of
500 mL of water on the morning of the experiment. A computer-generated random number
was used to randomly assign each participant to either EUH or DEH. Participants then
performed the following performance tests after achieving the desired hydration status.

2.5. Vertical Jump Assessment

Upon confirmation of the desired hydration status, participants completed a stan-
dardized warm-up consisting of five minutes of low intensity (60–70 rpm) cycling on a
stationary ergometer (Monark 839E; Monark Exercise, Vansbro, Sweden). Following the
5-min warm-up, and after another 5 min rest, the participants performed six vertical jumps:
three counter-movement jumps (CMJs) and three squat jumps (SJs). Vertical jump perfor-
mance was assessed using the MyJumpLab® (MyJump 3) v4.2.7 application, a validated
tool for measuring vertical jump height [42]. Video recordings were captured at 240 frames
per second using an iPhone 13 Pro Max (Apple Inc., Cupertino, CA, USA), with the camera
fixed 2 m perpendicular to the sagittal plane to ensure consistent analysis. Each jump
was followed by a one-minute rest period, during which video analysis was conducted.
Between the CMJs and SJs, a 5-min resting period was also provided. To minimize the risk
of observational errors, two independent examiners reviewed the video recordings, and the
examiner held the mobile at a standardized distance and height (0.7 m). The ICC (2.1) for
jump height evaluation between the two raters yield a reliability value of 0.98. The mean
jump height and power of the three trials was calculated for each jump type (CMJ and SJ)
and used for subsequent analysis.

2.6. Isokinetic Testing

Subsequently and after a 10-min rest period, athletes were individually adjusted on the
isokinetic dynamometer (BIODEX System 3 Pro, New York, NY, USA) seated upright with
their hands by their sides. The trunk, waist, and experimental thigh were securely stabilized
using specialized straps to minimize extraneous movements and ensure precise control of
subsidiary motion during testing. The rotational axis of the lever arm was aligned with the
anatomical center of rotation of the knee joint, facilitating accurate replication of natural
joint mechanics. Subsequently, participants were instructed to perform five repetitions
of knee extension and flexion through a 90◦ range of motion at three predetermined
angular velocities (60◦, 180◦, and 300◦ per second), with intraclass correlation coefficients
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(ICC) reported at 0.99 [43] for reliability. All repetitions were conducted on the dominant
leg, with the researchers providing explicit instructions to execute each repetition with
maximum possible power. The measured parameters included peak torque, peak torque to
bodyweight ratio, average power, acceleration time, and the agonist/antagonist ratio.

2.7. Statistical Analysis

All variables are presented as mean ± standard deviation because they were normally
distributed. A Student’s paired t-test analysis was employed to evaluate the effect of
hydration status (EUH and DEH) in the main study variables (muscle power and muscle
strength). To estimate the sample size, G*Power v. 3.1.9.7 was used. Based on the observed
effect size for squat jump (SJ) height (Cohen’s d = 0.6), and a probability level of 0.05,
our sample of 14 athletes yields a statistical power of 0.82, which is considered adequate
for detecting meaningful differences in performance metrics like jump height and muscle
power. Significance was accepted at the <0.05 level. All statistical analyses were performed
using SPSS 21 (SPSS Inc., Chicago, IL, USA).

3. Results
3.1. Hydration Status

All participants adhered to each hydration protocol, with no deviations or dietary
changes during the study period. Urine Specific Gravity (USG) values were recorded to
verify hydration status in both the EUH and DEH conditions. In EUH condition, USG values
ranged from 1.005 to 1.017, confirming adequate hydration. In contrast, the 24-h water
restriction led to a body mass reduction of −1.9 ± 0.1%, with USG values ranging from
1.028 to 1.035, confirming successful dehydration. These values align with the established
thresholds for euhydration and hypohydration (USG ≥ 1.020) [40].

3.2. Vertical Jump

Vertical jump height and power outcomes for both countermovement jumps (CMJ) and
squat jumps (SJ) are presented in Table 2. SJ height demonstrated a significant difference between
the EUH and DEH conditions, showing a 5.4% reduction (39.34 ± 5.08 vs. 37.19 ± 3.69 cm;
p = 0.04) (Figure 1). In contrast, CMJ height demonstrated a non-significant reduction between the
two conditions. Specifically, mean jump heights were 42.93 ± 4.92 cm in the EUH condition and
41.85 ± 5.06 cm in the DEH condition (p = 0.256).

Table 2. Vertical Jump Measurements.

EUH DEH p-Value

CMJ Height (cm) 42.93 ± 4.92 41.85 ± 5.06 0.256
CMJ Power (W) 2536 ± 396 2448 ± 422 0.169
SJ Height (cm) 39.34 ± 5.08 * 37.19 ± 3.69 0.04
SJ Power (W) 2351.1 ± 347.2 † 2188.2 ± 307.2 0.001

Values are mean± standard deviation. * = significantly different from dehydrated condition, at p < 0.05 level. † = significantly
different from dehydrated condition, at p < 0.01 level.

For jump power, SJ power was significantly impaired in the DEH condition, showing
a 7.1% reduction compared to EUH (2188.2 ± 307.2 vs. 2351.1 ± 347.2 W; p = 0.001).
Conversely, CMJ values were 2536 ± 396 W in the EUH condition and 2448 ± 422 W in the
DEH condition, but this decrease did not reach statistical significance (p = 0.169).
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3.3. Isokinetic Dynamometry

Knee extension and flexion strength were evaluated at angular velocities of 60◦/s,
180◦/s, and 300◦/s (Table 3). A statistically significant reduction in mean power of knee
extension and flexion was observed at 60◦/s with values of 158.02 ± 28.57 W for EUH vs.
164.91 ± 26.69 W for DEH; and 99.10 ± 16.31 vs. 96.65 ± 18.87 W, respectively, p = 0.018.
However, no statistically significant differences were found in knee extension or flexion
strength at the higher angular velocities of 180◦/s and 300◦/s between hydration states or
any other measured parameter nor at acceleration time (all p > 0.05).

Table 3. Isokinetic Dynamometer Results.

Peak Torque
(N-M) Peak TQ/BW (%) Avg Power (W) Acceleration

Time (ms)

Extension 60◦ Euhydrated 227.8 ± 35.6 290.3 ± 54.2 164.91 ± 26.69 * 22.14 ± 15.78

Dehydrated 231.7 ± 37.8 306.2 ± 30.1 158.02 ± 28.57 28.57 ± 10.99

Extension 180◦ Euhydrated 163.51 ± 22.15 210.5 ± 42.9 309.4 ± 40.1 46.43 ± 12.16

Dehydrated 162.91 ± 18.68 216.1 ± 12.6 297.6 ± 41.8 46.43 ± 10.08

Extension 300◦ Euhydrated 133.01 ± 17.32 189.6 ± 58.3 342.9 ± 87.8 64.45 ± 10.28

Dehydrated 130.04 ± 14.93 173.7 ± 14.5 346.3 ± 36.6 60.00 ± 7.84

Flexion 60◦ Euhydrated 128.1 ± 21.9 164.11 ± 34.99 99.10 ± 16.31 † 42.14 ± 8.93

Dehydrated 127.1 ± 38.6 178.40 ± 23.38 96.65 ± 18.87 45.71 ± 11.58

Flexion 180◦ Euhydrated 96.64 ± 12.74 124.14 ± 24.22 182.39 ± 27.42 73.50 ± 11.47

Dehydrated 95.06 ± 27.43 136.06 ± 17.75 181.99 ± 36.47 79.29 ± 15.42

Flexion 300◦ Euhydrated 83.75 ± 9.28 104.01 ± 27.38 212.97 ± 28.43 98.57 ± 10.27

Dehydrated 87.08 ± 12.58 116.57 ± 14.02 207.68 ± 36.68 100.00 ± 16.17
Values are mean ± standard deviation. * = significantly different from dehydrated condition at p < 0.05 level. † = significantly
different from dehydrated condition, at p < 0.05 level.
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4. Discussion
The primary objective of this study was to examine the effects of acute dehydration

(−2% body mass) on lower-body strength and power in elite karate athletes. Our findings
provide novel insights into the effects of acute dehydration on neuromuscular performance
in a population that has been understudied in scientific research. While the impact of
dehydration on endurance performance has been extensively studied [9,44], there is a
notable lack of data on its influence upon explosive power and strength, particularly in
in striking combat sports like karate [3,38]. Our results revealed a significant decline in
squat jump (SJ) performance and knee extensor/flexion strength at low angular velocities
(60◦/s) under dehydrated conditions. However, no significant impairment was observed
in countermovement jump (CMJ) performance or isokinetic strength at higher angular
velocities (180◦/s and 300◦/s). This suggests that dehydration primarily affects maximal
force production at slower contraction speeds while sparing high-velocity movements
crucial for kumite performance.

The decrease in SJ performance under dehydrated conditions aligns with previous
research indicating that maximal concentric force production is sensitive to fluid loss [45]. It
should, however, be mentioned that 2 out of the 14 athletes improved SJ, an observation that
may reflect individual adaptations or familiarity with RWL. Since the SJ lacks a preloading
phase, it relies entirely on concentric muscle actions, which appear more susceptible to
dehydration-related impairments. Contrarywise, the CMJ involves a stretch-shortening
cycle (SSC), allowing for greater utilization of stored elastic energy and neuromuscular
efficiency, which may mitigate dehydration-related deficits, while the greater uptake of
muscle slack and the buildup of stimulation during the countermovement in a CMJ may
also partially explain the differences between countermovement and squat jump perfor-
mances [46,47]. However, neural adaptability (e.g., altered motor unit recruitment) and/or
technical differences in jump execution cannot be ruled out. Our findings suggest that
karate-specific explosive actions, which repeatedly incorporate stretch-shortening mecha-
nisms, may remain largely unaffected under mild dehydration conditions.

Similarly, the reduction in knee extensor/flexor strength at 60◦/s suggests that dehydra-
tion impairs force production during slow, continuous movements, where sustained force
output is required [45,48]. This finding is consistent with studies indicating that reduction
of intracellular muscle water affects the muscles contractile capacity, limiting maximal force
generation in slower, sustained movements [11,49,50]. These results are in line with a re-
cent systematic review that concluded that acute dehydration significantly reduces maximal
strength during slow-speed isokinetic contractions [48]. Though the reasons for this selective
impairment remain unclear, they may involve: (i) the disruption of electrolyte balance, which
in turn impairs nerve conduction and muscle fiber recruitment—particularly for slow-twitch
fibers used in sustained activity; and (ii) impaired motor unit recruitment, as evidenced by
decreased electromyographic (EMG) activity during maximal contractions, which is critical for
maintaining muscle performance in activities requiring prolonged effort [51,52]. Nevertheless,
the lack of significant impairment at 180◦/s and 300◦/s indicates that rapid, high-velocity
muscle contractions are less dependent on hydration status. This differential impact on low- vs.
high-speed movements may be attributed to dehydration-induced reductions in intracellular
water content, resulting in cellular shrinkage and impaired cross-bridge cycling. Addition-
ally, reactive oxygen species (ROS)-mediated inhibition of the SERCA pump may disrupt
calcium re-uptake, prolonging muscle relaxation times [52]. Together, these mechanisms
are likely to contribute to the aforementioned declines in low-velocity strength, particularly
during sustained or repeated contractions. Since karate kumite performance is primarily
defined by quick bursts of power rather than prolonged force production, isokinetic strength
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at higher velocities may be a more relevant performance metric compared to strength at slow
speeds [53,54].

Kumite has been described as a sport whose predominant energy source is aerobic
metabolism [5,7]. Previous research demonstrated a decrease in aerobic performance under
hypohydrated conditions [9,55,56]. The findings of this study suggest that the repeated
execution of maximal effort punches and kicks may be unaffected if the loss of water is
moderate (<3%). It has been established that jump height is directly correlated with punch-
ing power [57–59], so it is safe to assume that the power advantage when competing in a
lower weight category does not diminish after incomplete rehydration post RWL as shown
in previous research conducted on combat sports [3,10,30,60]. This is particularly relevant
for combat sport practitioners who undergo RWL and do not fully recover by competition
time or in between consecutive matches. Effective post weight-in rehydration strategies
are critical for optimizing competition performance through restoration of plasma volume,
electrolyte balance, and muscle function, all of which are essential for peak athletic per-
formance [61]. Failure to adequately rehydrate can lead to decreased strength, endurance,
and cognitive function, negatively impacting competitive outcomes. Therefore, structured
rehydration protocols—including fluid intake with electrolytes and carbohydrates—are
vital for ensuring physiological recovery and readiness for competition [62].

It is also important to recognize that a very high degree of variation exists in performance
of a sport skill or task and that any alteration in performance could vary depending on the
type of skill or task being performed [11,13]. As mentioned previously, most research on
combat sports performance and hydration focused heavily on grappling related sports in
which demands differ significantly from striking sports such as karate [6]. Furthermore, the
dehydration protocol, the magnitude of dehydration, and the testing methods vary from
study to study [3,27,29,30,36,63]. Based on the current available literature on combat sports
and dehydration, the results seem inconsistent, with studies finding significant reduction in
performance [27,29,64], while others show no effect [65–67]. The limited experimental research
on strikers to date indicates only a decline in performance [3,27]. While familiarization with
dehydration has been shown to mitigate performance decreases in endurance [68], its effect
on strength remains uncertain. Combat sport athletes frequently undergo dehydration [36],
yet the results of this study clearly demonstrate a reduction in strength.

From a practical standpoint, maintenance of a euhydrated condition is important for
overall health and recovery, as excessive dehydration (>3% body mass) can negatively
impact endurance, perceived exertion, thermoregulation, and cognitive function [69–71]. It
should also be highlighted that repetitive RWL methods and/or extreme weight gain efforts
can lead to serious health risks, ranging from compromised immune function, increased
muscle damage markers, risk of developing eating disorders [62], and reaching to acute
kidney injury [72] and even kidney dysfunction [17]. However, the present results suggest
that mild hypohydration (−2% body mass) may not significantly compromise kumite
performance despite a reduction in maximal strength, as it does not impair the high-speed,
explosive actions that define the sport. This classifies mild dehydration as a potentially
effective strategy for competing in a lower weight category without severely diminishing
performance. Combat sports that rely more on sustained maximal effort should consider
these findings when implementing fluid restriction as a weight-cutting method.

Success in combat sports performance is multifactorial [6]. The complex nature of these
sports makes it challenging to identify the exact mechanisms responsible for performance
reductions observed in various studies. By addressing this research gap, the present
study enhances our understanding of how RWL strategies, commonly used by karate
and other combat sport athletes, may compromise their ability to generate explosive
power. The findings of the present study suggest that while mild dehydration via fluid



Nutrients 2025, 17, 1452 9 of 13

restriction reduces maximal force production, the key explosive actions essential for kumite
performance remain largely unaffected. This insight is crucial for athletes and coaches
seeking to balance the demands of weight category restrictions while maintaining peak
physical performance.

Despite the strengths of this study—such as its focus on a rarely studied athletic
population (elite in-season karate athletes) and its examination of dehydration’s impact
on explosive power and strength, performance characteristics which are often overlooked,
certain limitations should be acknowledged. The homogeneity (elite male karate athletes)
and the relatively limited size of the sample (noting the extremely rare, understudied, and
difficult-to-recruit population) limits the generalizability of the findings, particularly to
female athletes, who also engage in rapid weight loss practices [24,25]. The absence of
female participants precludes consideration of potential sex-specific responses to dehy-
dration, including the influence of hormonal fluctuations. Progesterone-mediated fluid
retention during the luteal phase of the menstrual cycle may impact hydration status
and performance outcomes, underscoring the need for future research in female combat
athletes [73]. Additionally, studies should focus on lower-level competitors to investigate
how athletic levels may influence performance responses. Finally, while the use of the
MyJumpLab application for assessing vertical jumps is validated [42,74], it involves manual
video analysis, which may introduce minor observational errors. To mitigate this, two
independent examiners reviewed the data to ensure accuracy.

5. Conclusions
In conclusion, this study demonstrates that acute dehydration (−2% body mass)

impairs squat jump height and low-speed isokinetic strength, while countermovement
jump (CMJ and high-speed velocity force production–crucial for kumite performance–
remained unaffected in elite karate athletes. Nonetheless, our findings contribute to the
growing body of evidence suggesting that mild dehydration may selectively impact certain
strength parameters while leaving others unaffected, particularly in sports that rely on
explosive power. While maintaining proper hydration is essential for overall health and
recovery, carefully planned fluid restriction as a weight-cutting strategy may be effective
without significantly compromising sport-specific performance. However, the underlying
mechanisms behind this selective effect remain unclear. Further research is needed to
develop hydration strategies tailored to the unique demands of striking combat sports and
to explore the long-term implications of repeated dehydration practices in elite athletes.
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