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Abstract
Background: Acute weight loss practices among judoka, typically aimed at qualifying
for a lower weight class to gain a competitive advantage, may pose significant health
risks. Maintaining optimal serum mineral levels is critical for both physiological
function and athletic performance. This study aimed to examine the effect of acute
weight loss on serum mineral concentrations in elite male judoka. Methods: The
study included 32 elite-level male judoka who were participating in the Turkish Judo
Championship and were selected through convenience sampling. Among these athletes,
15 individuals who engaged in rapid weight loss were assigned to experimental group,
while the remaining 17 athletes who did not undergo weight reduction were assigned
to control group. Demographic data, including age, height, and training experience,
were collected using standardized forms. Body weight and venous blood samples were
obtained at two time points: one week and one day prior to the competition. Weight,
body mass index (BMI), and serum concentrations of sodium, potassium, calcium,
magnesium, and chloride were analyzed. Paired Samples T-Test and Independent
Samples T-Test were utilized to assess within-group and between-group differences,
respectively. Results: In the experimental group, post-test values demonstrated a
statistically significant increase in serum sodium levels (p < 0.05), along with notable
decreases in magnesium and chloride concentrations (p< 0.05). No significant changes
were detected in the other serum minerals within the experimental group or in any
parameter among the control group. Moreover, post-intervention sodium levels were
found to be significantly higher in the experimental group when compared to the control
group (p < 0.05). Conclusions: Acute weight loss results in measurable alterations in
specific serum mineral levels among elite male judoka, emphasizing the potential health
risks of rapid weight reduction strategies in high-level competitive sports. These findings
underscore the need for evidence-based guidance on weight management practices
among athletes.
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1. Introduction

Judo is a weight-classified combat sport that originated in the
Far East and has since gained global popularity across amateur
and professional levels. As with other sports categorized by
body weight, judoka frequently seek to compete in a lower
weight class, based on the assumption that this will provide an
advantage over similarly skilled but lighter opponents. This
strategic approach often motivates athletes to adopt sudden
and sometimes extreme weight reduction methods in the final
days leading up to competition. These methods are collec-
tively referred to as acute weight loss and are widely observed
across combat and weight-category sports. Among younger
athletes, especially those still undergoing physical develop-
ment, natural growth patterns may prevent them from reaching

desired weight limits. As a result, many turn to rapid weight-
cutting techniques, believing these strategies will help level
the competitive playing field and overcome perceived physical
disadvantages [1].
Rapid weight loss methods commonly include partial or

total food deprivation, significant fluid restriction, excessive
use of saunas, high-intensity training in heated environments,
and sometimes the intake of pharmacological substances some
of which may be banned under anti-doping regulations [2].
One of the major challenges for athletes competing in weight-
class sports is maintaining target weight consistently without
compromising overall health. Although these rapid weight
reduction strategies can achieve short-term goals, they often
do so at the cost of the athlete’s physiological integrity.
Unhealthy acute weight loss can lead to substantial de-
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creases in plasma volume and total blood volume. This physi-
ological burden, particularly during submaximal exercise, can
result in increased heart rate, reduced stroke volume and car-
diac output, diminished oxygen delivery, impaired thermoreg-
ulation, electrolyte imbalance, decreased renal filtration ef-
ficiency, elevated urine concentration, and decreased liver
glycogen. These changes collectively undermine athletic per-
formance and recovery capacity [1].
Furthermore, severe weight reduction in a brief period ad-

versely affects the body’s hydration status, often resulting in
dehydration. This fluid imbalance is usually accompanied by a
loss of essential minerals, further compounding physiological
stress [3]. Mineral deficiencies induced by dehydration can
impair cardiovascular stability, reduce the efficiency of oxygen
transport, and increase the likelihood of muscle cramps, all
of which compromise an athlete’s ability to perform at an
optimal level [4]. When acute weight loss exceeds 5% of
total body mass, the athlete may struggle to sustain repeated
bouts of high-intensity activity [5]. In addition to physical
consequences, these methods may also adversely affect psy-
chological well-being and cognitive performance. Overall,
sudden, and excessive weight loss can detrimentally impact
nearly every aspect of athletic output.
A growing body of literature has explored various aspects

of acute weight loss, including its methods of implementation
[6], its effects on body composition and mental health [7],
strength output [8], and motor performance capabilities [9].
While some studies have also examined changes in serum
mineral concentrations due to dehydration or rapid weight loss
in combat sports, the findings remain inconsistent and are
often not specific to individual disciplines. Given these gaps
in the literature, the current study aimed to provide a more
discipline-specific evaluation by investigating the effects of
acute pre-competition weight loss on serum levels of sodium,
potassium, calcium, magnesium, and chloride in elite male
judoka. By comparing blood samples collected from judoka
who undertook rapid weight loss with those from athletes
who did not engage in such practices, the study sought to
generate a more detailed understanding of the physiological
consequences associated with acute weight reduction in elite
judo.

2. Materials and methods

2.1 Participants
A total of 32 elite-level male judoka voluntarily participated
in this study. Sample size calculation was performed using
G*Power 3.1.9.2 software (Heinrich Heine Düsseldorf Univer-
sity, Düsseldorf, NRW, Germany). Based on an effect size of
0.60, a statistical power of 0.95, and a significance level of
0.05, a sample of 32 participants was deemed sufficient. All
participants were recruited from among athletes competing in
the 2024 Türkiye Judo Championship, with the study com-
mencing on May 15, 2024. Based on their pre-competition
practices, 15 athletes who planned to undergo acute weight
loss were assigned to the experimental group, while 17 athletes
who maintained their usual weight served as the control group.
Body weight measurements and venous blood samples were

collected from all participants at two time points: oneweek and
one day before the competition. Athletes in the experimental
group engaged in deliberate weight-cutting protocols during
the week preceding the event, which included caloric and fluid
restriction, increased training intensity, and induced sweating
via sauna use. All participants had prior experience with
similar rapid weight loss strategies in previous competitions.
Written informed consent was obtained from each participant
after they were informed of the study’s aims and procedures,
in compliance with ethical research standards.

2.2 Research design
This study followed a quantitative, comparative design using a
convenience samplingmethod, a non-probability approach that
allows the inclusion of participants who are readily accessible
and willing to participate [10]. The research process began
with a literature review to establish theoretical foundations
and identify key study variables. During the fieldwork phase,
data were collected using standardized forms, anthropometric
measurements, and venous blood samples to test the study
hypotheses. Collected data were statistically analyzed and
interpreted in the context of existing literature.

2.3 Data collection tools
Demographic data, including age, height, and training expe-
rience, were gathered via a structured questionnaire. Height
was measured in the anatomical standing position using a tape
measure with 0.01 cm precision. Body weight was recorded
using a Dynamic-brand digital scale, with participants wearing
lightweight clothing and no shoes.
Body Mass Index (BMI) was calculated using the standard

formula:
BMI = weight (kg)/height (m)2.
Venous blood samples were obtained by trained healthcare

professionals under sterile conditions, both one week and one
day before the competition. These samples were analyzed for
serum mineral concentrations.

2.4 Statistical analysis
Data were analyzed using IBM SPSS software (version 25,
Armonk, NY, USA). The Shapiro-Wilk test was applied to
assess the normality of data distribution, which confirmed
that the data were normally distributed. Accordingly, the
Paired Samples T-Test was used for pre- and post-test within-
group comparisons, and the Independent Samples T-Test was
employed for between-group comparisons. A p-value of <
0.05 was considered statistically significant.

3. Results

According to the results of the Independent Samples T-Test,
there were no statistically significant differences between the
experimental and control groups in terms of mean age (p =
0.325), height (p = 0.457), or training experience (p = 0.814),
indicating that both groups were demographically comparable
and well-matched at baseline (Table 1).
Statistical analyses performed to assess intra-group differ-
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TABLE 1. Demographic information of the
experimental and control groups.

Experimental
Mean ± SD

Control
Mean ± SD

Age (yr) 20.96 ± 2.51 19.36 ± 2.84
Height (cm) 179.32 ± 5.52 177.40 ± 6.81
Training Age (yr) 9.65 ± 2.78 9.93 ± 2.27
SD: standard deviation.

ences in weight, body mass index (BMI), and serum mineral
concentrations revealed that, within the experimental group,
there was a statistically significant increase in serum sodium
levels, as well as statistically significant decreases in serum
magnesium and chloride levels (p < 0.05). However, no
statistically significant differences were observed in weight,
BMI, potassium, or calcium concentrations before and after
weight loss in this group (p > 0.05). In contrast, the control
group showed no statistically significant changes in any of the
measured parameters over the same time period (p > 0.05)
(Table 2).
Statistical analyses performed to determine intergroup dif-

ferences in the weight, BMI, and serum mineral values re-
vealed that only the post-test sodium level between the exper-
imental and control groups showed a statistically significant
difference (p < 0.05). In contrast, no significant differences
were observed between the groups in terms of weight, BMI,
potassium, calcium, magnesium, and chlorine values (p >

0.05) (Table 3).

4. Discussion

In judo, as in many other weight-class sports, athletes often
engage in rapid weight loss through unhealthy means, includ-
ing food and fluid restriction, excessive sauna use, vomiting,
laxative use, diuretics, and diet pills. These methods, aimed at
qualifying for lowerweight categories, pose both physiological
and psychological risks some of which can be fatal. The
deaths of three collegiate wrestlers in the United States in
1997 due to extreme dehydration highlight the dangers of
such practices [11, 12]. This study sought to evaluate the
differences in serum mineral concentrations between judoka
who underwent acute weight loss and those who maintained
stable weight. The experimental and control groups were
statistically similar in terms of age, height, and training expe-
rience (Table 1). Unlike many studies that only examine pre-
and post-comparisons within the same group or only contrast
groups cross-sectionally, this study used both within-group and
between-group analyses for a more robust comparison. No
statistically significant differences were found between pre-
and post-test weight and BMI values within or between groups
(p > 0.05). This aligns with the findings of Yasul et al. [8],
though some other studies have reported conflicting results
[13, 14].
Post-test sodium concentrations were significantly higher

in the experimental group compared to the control group.
Furthermore, sodium levels increased significantly within the
experimental group after weight loss (p < 0.05). This rise is

likely due to fluid loss from sweating and dehydration. Similar
findings have been reported in related studies [15]. However,
contrasting results were noted by Öcal [16], who reported
decreased sodium levels in dehydrated swimmers, and Reljick
[17], who found no significant change. Sodium plays a vital
role in maintaining extracellular fluid balance, and along with
potassium, is crucial for regulating hydration and cell function
[18]. Potassium concentrations did not differ significantly
either within or between groups (p > 0.05). Alpay et al. [19]
similarly found no significant difference in potassium levels
between wrestlers who lost weight and those who did not.
However, Öcal [16] reported increased potassium levels post-
dehydration in both male and female athletes.
Calcium, another vital mineral, constitutes approximately

1.7% of total body weight. While 99% of calcium is stored
in bones, the remaining 1% circulates in extracellular fluid and
plays essential roles in energy metabolism and muscle contrac-
tion [20]. In this study, no statistically significant differences
in calcium levels were found within or between groups. These
findings align with those of other studies [17, 19]. Magnesium,
an essential cofactor in over 300 enzymatic processes including
energy production, muscle function, and protein synthesis [20],
decreased significantly within the experimental group from
pre- to post-test (p < 0.05). This decrease is presumed to be
a consequence of dehydration. However, other studies have
reported no such change in magnesium levels [17, 21]. A
significant decrease in chloride levels was also observed in the
experimental group between pre- and post-tests (p < 0.05),
likely attributable to fluid loss associated with acute weight
reduction. Multiple studies have shown decreased serum chlo-
ride levels following short-term dehydration or acute weight
loss [16, 22–24]. Nevertheless, Alpay et al. [19], in a com-
parison of wrestlers with and without pre-competition weight
loss, did not observe significant differences.
This study’s strength lies in the synchronized measurements

of elite-level judoka participating in the same sanctioned com-
petition, which minimized confounding variables. Nonethe-
less, several limitations exist. First, the study’s scope was
limited to a single competition, preventing longitudinal anal-
ysis. Second, the sample consisted solely of male judoka in a
narrow age range, which restricts generalizability. Third, the
relatively small sample size may limit the statistical power to
detect subtler effects. Fourthly, athletes in the senior category
participated in the study. In order to increase generalizability,
studies should also be conducted with athletes in the junior,
cadet, and veteran categories. Fifth, hydration status was not
measured in this study and the weight loss experienced was
relatively low. Future studies should include female athletes,
competitors from multiple weight divisions, amateur athletes,
and other combat sports to broaden applicability and strengthen
evidence-based recommendations.

5. Conclusions

This study demonstrates that acute weight loss immediately
prior to competition can significantly influence serum mineral
concentrations in elite male judoka. Although changes in
sodium, magnesium, and chloride levels remained within es-
tablished clinical reference ranges, the observed trends suggest
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TABLE 2. Intragroup comparison of experimental and control groups.

Values Tests Reference Range Pre-test
Mean ± SD

Post-test
Mean ± SD p

Weight (kg)
Experimental

-
81.99 ± 14.63 79.87 ± 14.17 0.074

Control 80.83 ± 13.46 80.20 ± 13.58 0.123
BMI (kg/m2)

Experimental
-

25.62 ± 3.49 25.53 ± 3.37 0.665
Control 25.56 ± 3.17 25.55 ± 3.22 0.988

Sodium (mmol/L)
Experimental

136–145
136.88 ± 1.85 141.27 ± 2.32 0.041*

Control 138.15 ± 1.18 137.74 ± 1.65 0.259
Potassium (mmol/L)

Experimental
3.5–5.1

3.97 ± 0.32 3.84 ± 0.28 0.652
Control 4.05 ± 0.71 3.92 ± 0.67 0.547

Calcium (mg/dL)
Experimental

8.6–10.2
8.97 ± 0.68 8.84 ± 0.53 0.258

Control 9.21 ± 0.41 9.12 ± 0.65 0.354
Magnesium (mg/dL)

Experimental
1.6–2.6

2.19 ± 0.41 1.83 ± 0.36 0.021*
Control 2.03 ± 0.69 2.00 ± 0.55 0.234

Chlorine (mmol/L)
Experimental

98–107
104.42 ± 2.78 100.45 ± 3.44 0.033

Control 102.07 ± 2.30 101.98 ± 3.00 0.273
*p < 0.05. BMI: body mass index; SD: standard deviation.

TABLE 3. Intergroup comparison of experimental and control groups.

Values Tests Reference Range Experimental
Mean ± SD

Control
Mean ± SD p

Weight (kg)
Pre-test

-
81.99 ± 14.63 80.83 ± 13.46 0.174

Post-test 79.87 ± 14.17 80.20 ± 13.58 0.159
BMI (kg/cm2)

Pre-test
-

25.62 ± 3.49 25.56 ± 3.17 0.785
Post-test 25.53 ± 3.37 25.55 ± 3.22 0.997

Sodium (mmol/L)
Pre-test

136–145
136.88 ± 1.85 138.15 ± 1.18 0.087

Post-test 141.27 ± 2.32 137.74 ± 1.65 0.042*
Potassium (mmol/L)

Pre-test
3.5–5.1

3.97 ± 0.32 4.05 ± 0.71 0.251
Post-test 3.84 ± 0.28 3.92 ± 0.67 0.094

Calcium (mg/dL)
Pre-test

8.6–10.2
8.97 ± 0.68 9.21 ± 0.41 0.741

Post-test 8.84 ± 0.53 9.12 ± 0.65 0.684
Magnesium (mg/dL)

Pre-test
1.6–2.6

2.19 ± 0.41 2.03 ± 0.69 0.523
Post-test 1.83 ± 0.36 2.00 ± 0.55 0.069

Chlorine (mmol/L)
Pre-test

98–107
104.42 ± 2.78 102.07 ± 2.30 0.098

Post-test 100.45 ± 3.44 101.98 ± 3.00 0.177
*p < 0.05. BMI: body mass index; SD: standard deviation.
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potential physiological risks particularly with more substantial
or repeated episodes of weight reduction. Notably, the decline
in magnesium, though not reaching pathological thresholds,
may reflect early signs of muscle damage or dysfunction,
potentially resulting from dehydration induced by fluid re-
striction and intensified training. An average weight loss
of approximately 2.12% did not trigger critical mineral dis-
turbances; however, the findings underscore the importance
of gradual and well-regulated weight management protocols.
While this study did not directly assess hydration status, the
observed shifts in mineral levels strongly suggest that dehy-
dration contributed to the physiological changes documented.
To safeguard both health and performance, athletes should be
discouraged from engaging in aggressive, short-term weight-
cutting practices. Coaches, trainers, and support personnel
must play an active role in monitoring weight management
and guiding athletes toward evidence-based, safe methods of
weight control, scientifically supported practices. In summary,
while modest short-term weight loss may not immediately en-
danger health, the cumulative effects and risks associated with
repeated dehydration and mineral imbalance warrant careful
oversight and proactive intervention.
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