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Abstract

Background: This study aims to investigate the health condition of 
university judo athletes during a period of weight loss before a com-
petition, using secretory immunoglobulin A (SIgA) in saliva.

Methods: The subjects were 30 university judo athletes, who were di-
vided into three groups: control group (n = 10), under 5% weight loss 
group (n = 10), and over 5% weight loss group (n = 10). The items 
evaluated were body weight measurements, salivary SIgA level and 
its secretion rates, incidences of symptoms of upper respiratory tract 
infections, and mental state.

Results: The over 5% body weight loss group had significantly lower 
SIgA secretion rates on the first day and third day before the real com-
petition compared to those of the control group. Furthermore, the over 
5% body weight loss group had an increased number of symptoms of 
upper respiratory tract infections. Alterations in mental statuses were 
also seen, such as decreased vitality and increased fatigue on the day 
before the competition in the over 5% weight loss group.

Conclusions: This study shows that over 5% body weight loss in judo 
athletes induces a decrease in the salivary SIgA secretion rate and 
causes health condition of the body and the mind to deteriorate.

Keywords: Salivary immunoglobulin A; Judo; Weight loss; Compe-
tition; Immunity

Introduction

Judo, an Olympic sport done all over the world, is a physi-
cally demanding combat sport, and this sport has a potential 
stage to reduce body weight to achieve the respective weight 

classes before the competition starts. In all official competi-
tions, judo athletes are paired with opponents of similar body 
weight through weight classes to ensure fairness of the game. 
Although a number of judo athletes reduce body weight be-
fore the competition, the weight loss phase induces a lot of 
changes ranging from basal metabolism, muscular glycogen, 
aerobic capacity, cardiac output, to the immunological system 
[1]; especially drastic body weight reduction before competi-
tion caused impaired physical performance in judo athletes 
[2]. Since weight reduction rate > 6% adversely affects the 
performance and health of the judoka [3], the less than 5% 
weight is desirable for judo athletes to maintain and exert 
highly developed physical fitness and technical/tactical skills 
[4].

However, judo players reduce body weight several times 
per season, and the magnitude of weight cycling is about 5% 
to 10% of body weight [5]. If the weight reduction occurs at a 
rapid rate before a real competition, a lot of stress and harmful 
consequences take place inside the body [6-8], and these are 
particularly important to the conditioning at the time of the 
weight loss [3]. Although much less attention has been given 
to judo, recent studies have shown that the patterns and styles 
of rapid weight loss in judo before completion are very similar 
and comparable to those reported in wrestling [9]. Wrestlers 
usually reduce their body weight at a considerable level a few 
days before competitions at aiming to achieve an advantage 
against lighter, smaller, and weaker opponents [10-13]. Thus, 
focused attention has been paid to judo athletes in understand-
ing the more in-depth condition and approaches during the 
weight loss phase.

Very recent studies have shown the significant compton-
ization of the immunological system during the weight loss 
phase of judo players. When a pathogen causes upper respira-
tory tract infection (URTI), there is an evident outpouring of 
secretory immunoglobulin A (SIgA), a potential and estab-
lished marker of protection against URTI [14] by preventing 
viral replication, inhibiting the attachment of bacteria and 
viruses at mucosal epithelium in the mouth, throat, and the 
nasal and oral mucosa of the upper respiratory tract [15]. Re-
current URTI takes place in subjects with chronic SIgA defi-
ciency [16]. Also, IgA antibodies complex with antigens in the 
mucosal lamina propria, which finally aids in recovery from 
infection [17]. Such protective effect is dependent mainly on 
its amount and rate of secretion into the mucosa surface [18]. 
Thus, changes in the secretion of SIgA can be a potential indi-
cator of the exercise-mediated effects on mucosal protection. 
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SIgA is used for an objective index of the condition evaluation, 
including upper respiratory infections [17].

The previous study has demonstrated that 2 weeks of 
weight loss before a competition can impair cell-mediated 
immunity leading to a higher susceptibility to URTI in judo 
athletes [19]. The concerned and responsible authorities like 
coaches, support staff, assistance staff, and athletes should 
monitor athletes’ weight loss, hydration status, the appearance 
of URTI symptoms, and immunocompetence such as lympho-
cytes and monocytes to prevent the physical condition from 
becoming worse [19]. Energy restriction seemed to exacerbate 
alterations in immune markers such as immunoglobulin and 
complement induced by vigorous exercise at the seventh day 
after a competition [20]. Similar to that, the SIgA out of sa-
liva was found to be decreased with the appearance of upper 
respiratory symptoms in university rugby football players dur-
ing intensive training [21]. Thus, the immune function index 
can be a reliable parameter to judge the wellness condition of 
an athlete just by simple examination of the saliva instead of 
blood.

The weight loss has a remarkable influence on the psycho-
logical state of the athlete characterized by exaggerated level 
fatigue of Profile of Mood States (POMS) and total mood dis-
turbance (TMD) in the past study [22]. This study had shown a 
strong association with fatigue at various stages of competition 
judo athletes [1]. Other past studies indicated that the weight 
loss program before a competition caused a significant level 
of increased emotional instability, and the drop of the psycho-
logical health, including the willpower drop [7, 23]. Thus, the 
weight loss phase before a judo competition should be well 
searched from various perspectives, including physical well-
being to mental state.

To date, a study on the influence of the condition of the 
weight loss using saliva SIgA has been performed [6]. How-
ever, no research has checked a change of saliva SIgA by the 
difference in weight loss width of the judo athlete at various 
time points in relation to the upper respiratory infection inci-
dence to date before a real competition. Thus, the present study 
intended to examine the sequential changes of body weight, 
the physical and mental conditions of the athletes by the differ-
ence of weight loss width using saliva SIgA, a URTI symptom 
questionnaire, and POMS during the weight loss period before 
a real completion of judo.

Materials and Methods

Subjects

We enrolled 30 participants (22 men, eight women) who are 
judo players. We defined three groups as follow: 10 partici-
pants who did not undergo weight loss challenge for the com-
petition as control group (eight men, two women); 10 partici-
pants needed under 5% weight loss for the regulated weight as 
under 5% weight loss group (seven men, three women); and 
10 participants needed over 5% weight loss for the adjusted 
weight as over 5% weight loss group (seven men, three wom-
en).

Ethical issues and informed consent

All relevant information, like the purpose and methodology 
of the experiment, was explained to study participants before-
hand, and informed consent was obtained. All procedures of 
the present study were conducted in compliance with the Hel-
sinki declaration for research on human beings. The study was 
approved by the local research ethics committee. The study 
protocol was approved by the Ethical Review Board of Tsuku-
ba University’s Physical Education Faculty.

Experiment procedure

We measured the vital parameters at the third week, second 
week, 10th day, first week, third day, and 1 day before the com-
petition. We did not instruct the way of weight loss. Therefore, 
each participant followed their usual way of weight loss meth-
od. Here as a weight-loss method, dieting, water restrictions, 
judo exercise, use of rubber suits during training, and sauna 
were used without applying any selected weight loss method. 
The participants were instructed and advised to not undergo 
intensive and exhaustive exercises for at least 24 h before the 
measurements took place. The participants fasted overnight for 
at least 10 h with suppression of caffeine consumption (allow-
ing only caffeine-free drinks), alcohol drinking, and smoking. 
All measurements were conducted in a laboratory that was 
maintained at 24 - 26 °C.

Measurement

Body composition

We measured height, weight, body fat percentage, and body 
water content. Body fat percentage and body water content 
were measured by multi-frequency impedance equipment 
(body composition meter, inner scan, 50V BC-622, Tanita). 
We also calculated the body mass index (BMI, kg/m2) by this 
information.

Saliva collection and analysis

The method applied for saliva collection has already been stat-
ed in our previous report [24]. We measured collected saliva 
in the morning between 7 am and 7.30 am. The study subjects 
have been allowed to sit, and then they washed their mouth with 
30 mL water three times. After 5 min rest, the sterile sponge 
(Salivette, Sarstedt Inc., Rommelsdorf, Germany) was kept in-
side their mouth. Every subject chewed a swab of Salivette 
every second for 2 min. The Salivette swabs were then cen-
trifuged to extract saliva. The extracted saliva was weighed, 
and the salivary secretion rate (SSR) was determined. After 
the anti-secretory component antibody and the anti-IgA anti-
body were added to the collected saliva, enzyme-linked im-
munosorbent assays that specifically detected SIgA were used 
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to determine the SIgA concentrations (SIgA-Cs). The SIgA 
secretion velocity (SIgA-V) was calculated as follows:

SIgA-V (µg/2 min) = Salivary flow rate 
(mL/2 min) × SIgA-C (µg/mL)

Saliva flow rate

The quantity of saliva measured weight (g) of saliva secreted 
for 2 min, and the specific gravity of saliva calculated amount 
of saliva per 2 min as 1.0 g/mL (mL/2 min).

The screening test of URTI symptoms

To screen the URTI, we followed the previous article [25] and 
made a questionnaire. The questionnaire contained six items, 
namely on headache, sore throat, cough, mucus, running nose, 
and lassitude. We asked the participants to check their physical 
condition according to the questionnaire and determined the 
prevalence of the above symptoms 3 weeks to 1 day before the 
competition.

POMS

We used the Japanese version of POMS that contains Tension 
or Anxiety, Anger or Hostility, Vigor or Activity, Fatigue or 
Inertia, Depression or Dejection and Confusion, or Bewilder-
ment. We calculated the TMD score by each score and ana-
lyzed each cohort [26].

Statistics

The results were expressed as mean ± standard error (SE). 
Two-way analysis of variance (two-way ANOVA) was used 
for the analysis, and the Bonferroni method was used for post 
hoc analysis. The study subjects’ basic profiles in Table 1 were 
analyzed by one-way ANOVA. All statistical analyses were 
performed using SPSS version 25 for Mac OS X (SPSS Inc., 
Chicago, IL, USA), and P < 0.05 was considered statistically 
significant for all parameters.

Results

Changes in body weight before competition

Table 1 showed the essential biological characteristics of study 
participants. We showed the mean body weight value among 
the study groups in Table 1. For body weight, the mean weight 
was statistically significant in the group losing more than 5% 
body weight in comparison to that of control group. There 
were also significant changes observed in context to BMI (Ta-
ble 1) in both the body weight loss groups, either less than 5% 
or more than 5% in comparison to the control group.

Figure 1 demonstrated the time course of body weight 
changes in study participants. The interaction between con-
trol group, under 5% weight loss group and over 5% weight 
loss group was significantly different (F (10, 135) = 11.8, P 
< 0.001, η2 = 0.466). For the group losing less than 5% body 
weight before completion, only 1 day before the competition, 
the body weight was significantly low compared to that of the 
control group (P < 0.05). Within the under 5% body weight 
loss group, at day 3 and day 1 before the competition the body 
was significantly changed in comparison to that of 3 weeks 
before the competition, and at the day before the competi-
tion there was a significant change in body weight compared 
with 2 weeks before the competition (P < 0.05). There was no 
intragroup difference in body weight among the various time 
points measured in the current study in the control group. In 

Table 1.  Subject’s Basic Profiles

Control group (n = 10) Under 5% WL group (n = 10) Over 5% WL group (n = 10)
Height (cm) 173.3 ± 2.8 168.9 ± 3.4 165.4 ± 2.5 NS
Age (years) 20.3 ± 0.4 19.9 ± 0.4 20.1 ± 0.3 NS
Weight (kg) 93.7 ± 8.8 72.6 ± 4.2 68.0 ± 3.0*
BMI (kg/m2) 30.9 ± 2.5 25.3 ± 0.7* 24.8 ± 0.5*
Body fat (%) 26.1 ± 4.1 19.9 ± 2.7 18.0 ± 2.3 NS
Muscle mass (kg) 63.3 ± 4.2 55.0 ± 3.9 53.0 ± 3.1 NS
Total body water (%) 53.3 ± 2.7 57.2 ± 1.2 60.6 ± 1.5*

WL: weight loss; NS: not specified. *P < 0.05 versus control group.

Figure 1. Weight change rate. WL: weight loss.
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comparison to the control group and under 5% body weight 
loss group, body weight was significantly reduced in the 
group losing more than 5% body weight at time points of 1 
week, 3 days and 1 day before the competition. Within the 
same group of more than 5% body weight loss, in comparison 
to the time points of 2 weeks and 3 weeks before a competi-
tion, the closest time points before competition namely the 1 
week, 3 days and the day before showed significant reduction 
of body weight loss (P < 0.05).

Changes in salivary parameters

We also showed the change of the saliva flow rate, which means 
volume of the saliva before competition at various time points 
in Figure 2. The interaction among the three groups (control, 
under 5% body weight loss and over 5% body weight loss) of 
total volume of saliva was (F (10, 135) = 2.8, P < 0.004, η2 = 
0.171). In comparison between groups, the total volume of the 
saliva of under 5% group showed a significant decrease at the 
third day before the competition than that of control group (P 
< 0.05). When under 5% group showed a significant reduction 
in saliva flow rate only at a one-time point, over 5% group 
showed a considerable drop at two-time points before compe-
tition including 1 day and 3 days before compared to control 

group (P < 0.05). Within the over 5% body weight loss group, 
the total volume of saliva significantly decreased at day 3 and 
day 1 before the competition when compared with the 2 weeks 
before the competition in the same group (P < 0.05). These 
intragroup differences were not observed within the under 5% 
body weight loss group and the control group (Fig. 2). Figure 
3 shows the SIgA-C among the three study groups at various 
time points examined. The interaction among study groups of 
the SIgA-C was (F (10, 135) = 2.5, P < 0.008, η2 = 0.158). 
Within the over 5% body weight loss group, the SIgA-C sig-
nificantly increased at day 3 before the competition when com-
pared with 2 weeks before the competition (P < 0.05), and also 
the day before the competition compared with 2 weeks and 3 
weeks before the competition (P < 0.05). These significant dif-
ferences were not observed within the under 5% body weight 
loss group and the control group.

Figure 4 shows the SIgA-V in saliva at various time 
points among study groups. At the third day and the day be-
fore the competition, compared to the control group there 
was a significant reduction in SIgA-V in over 5% body 
weight loss group (P < 0.05). When the intragroup com-
parison was made for each respective group at various time 
points, there was no substantial change observed. Addition-
ally, in between-group comparisons of body weight loss 
more than or less than 5%, no considerable difference was 
seen at various time points.

Incidence of URTI symptoms among study participants

We showed the incidence of the URTI symptoms among 
study subjects at various time points before the real com-
petition held (Fig. 5). The incidence of the URTI symptoms 
at the day before the competition in under 5% body weight 
loss group was as follows: one case of headache; one case of 
sore throat; two cases of lassitude. The incidence of the URTI 
symptoms at the day before the competition in over 5% body 
weight loss group was: one case of headache; three cases of 
sore throat; five cases of the running nose; six cases of las-
situde. There was no incidence of the URTI symptoms in the 
control group.

Figure 2. Saliva flow rate. WL: weight loss.

Figure 3. SIgA concentration. WL: weight loss; SIgA: secretory immu-
noglobulin A.

Figure 4. SIgA secretion rate. WL: weight loss; SIgA: secretory im-
munoglobulin A.
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The psychological condition of study subjects

We showed the result of POMS before the competition at 
various time points among study groups in Table 2. The in-
teraction among groups (control, under 5% body weight loss 
group and over 5% body weight loss group) for vigor (F (6, 
81) = 5.8, P < 0.001, η2 = 0.296) and that of fatigue (F (6, 
81) = 2.9, P < 0.04, η2 = 0.134) were significantly different at 
statistical level. In case of vigor, there was a significant intra-
group difference in the group of more than 5% body weight 
loss characterized by a considerable decrease of vigor at the 
day before the competition compared with those of 3 weeks 
and 2 weeks before the competition (P < 0.05). Similarly, 
the fatigue level in more than 5% body weight loss group 
was significantly increased before the day of the competi-
tion compared with 3 and 2 weeks before the competition 
(P < 0.05). There was no significant difference in context to 
tension, depression, confusion, and TMD at all the observed 
periods of study groups.

Discussion

The current study investigated the gradual changes in body 
weight, parameters of saliva including volume, the concentra-
tion and secretion rate of the SIgA, the incidence of URTI symp-
toms, and psychological condition levels at various time points 
during weight loss period before a real competition among uni-
versity judo athletes with a focus on body weight decline range. 
This is the first study showing the immunological status dem-
onstrated through SIgA in correlation to the incidence rate of 
URTI symptoms among judo athletes in comparison to more or 
less than 5% body weight reduction before the real competition 
with a time profiling. A significant decrease in SIgA secretion 
rate and saliva flow speed was observed in the group having 
a body weight loss of more than 5% compared to the control 
group. These changes in saliva were accompanied by the si-

multaneous association of incidence of the URTI symptoms 
and impaired psychological condition. Therefore, the over 5% 
weight loss of the judo athlete before competition caused a drop 
of oral immunity and the disturbed mental state, which are not 
beneficial things for judo athlete before a competition.

In the current study, there was no artificial body weight 
loss program followed. All participants lost their body weight 
in their habitual natural usual ways before the competition. 
Also, there was no drastic or rapid weight loss protocol ap-
plied. As evident in Figure 1, there was a gradual weight loss 
to achieve the best fitness for the competition. Therefore, the 
result of this study possesses methodological validity because 
there is no external bias, and we assume that this study well de-
scribes the natural change of the immune system before com-
petition for a judo player with a weight-loss period.

Assessment of salivary immunoglobulins, especially SIgA 
and other associated antimicrobial proteins, successfully rep-
resents the effects of various exercises on mucosal immunity 
[27]. Increases in SIgA and antimicrobial protein concentra-
tion and secretion rate have a significant association with acute 
exercise, whereas, in contrast, decreases have been reported 
in athletes over a training season, leading the athlete suscep-
tible to URTI. The measurement of physiological biomarkers 
in the whole saliva can provide an essential tool for measur-
ing the immunological and endocrinological status associated 
with exercise and training [28]. Indeed, the more specifically 
past study had identified the time course of change of salivary 
testosterone, cortisol, and IgA along with changes in mood 
state; and performance capacity during a 2-week taper in judo 
athletes and a diurnal variation in these salivary markers [29] 
were observed. Other studies demonstrated that continuous 
highly intensive training reduces SIgA secretion speed at rest 
[25, 27, 30-32]. Also, it is clearly shown that exercise-induced 
weight loss induced a significant decrease in the SIgA flow rate 
[6, 33, 34]. Thus, a differential pattern on SIgA was observed 
in different studies in a different setting.

Here, we observed the decreased volume of saliva dur-
ing the weight loss phase with a significant drop only 3 days 
before and the day before the competition in more than 5% 
body weight loss group in comparison to the control group. 
Also, in the same weight loss group, there was a significant 
drop in saliva flow rate 3 days before and 1 day before the 
competition compared to that observed 2 weeks before the 
game. This phenomenon might reflect the dehydration sta-
tus during the weight-loss period approaching competition 
due to a weight loss of more than 5%. We also observed an 
increase in the concentration of SIgA in more than 5% body 
weight loss group 3 days and 1 day before the competition, 
which was accompanied by a simultaneous decrease in secre-
tion capacity of SIgA in saliva. It seems a paradoxical change 
but can be explained when considering dehydration as a con-
founder for this phenomenon. Previous studies showed the 
association between weight loss by training and an increase 
in the concentration of SIgA in saliva due to dehydration 
[35]. This study is in line with the findings of the current 
research having similar types of association between weight 
loss and the concentration of SIgA. Fortes et al demonstrated 
the complementary outcome that participants who exercised 

Figure 5. URTI frequency of positive symptoms. URTI: upper respira-
tory tract infection.
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in the heat, without fluid intake to evoke progressive body 
mass losses of 3% with subsequent overnight fluid restric-
tion, had increased urinary specific gravity and SIgA concen-
tration [33] implying a potential effect of dehydration as an 
underlying mechanism.

A decrease in the saliva concentration of SIgA has been 
implicated as a possible causal and contributing factor in the 
increased susceptibility to URTI during heavy training in ath-
letes [36, 37]; however, the present study does not support those 
results. In line with our current finding, some studies have ob-
served an acute increase in SIgA in response to exercise [27], 
and there is speculation that this increase might be attributed 
to β-sympathetic actions on the salivary glands [38]; therefore, 
the increase in the present study could perhaps represent an in-
creased sympathetic nervous system activation in response to 
exercise and weight loss. In an attempt to explain the findings, 
there might be the fact that with an increased saliva flow rate 

one can expect a decrease in SIgA secretion due to a dilution 
effect [27], but there was an increase in the secretion during 
this period, which would be due to a rise in absolute concentra-
tion. An alternative explanation could be in linkage to the psy-
chological strain on the athletes as a result of the competition. 
From the present findings, SIgA concentration might show an 
increase by having performed rapid weight loss including the 
occurrence of the dehydration at the time points approaching 
to the day of competition accompanied with intensive short-
term weight loss width in the over 5% weight loss group where 
the quantity of saliva showed a drop before the game.

In the current study, the incidence of URTI symptoms in-
creases, and psychological conditions, including fatigue and 
loss of vigor, are deteriorated in more than 5% weight loss group 
at the day before the competition. Increased incidence of URTI 
symptoms may reflect and represent the immune suppression 
with body weight loss. Again, the suppression state of immu-

Table 2.  POMS’s Fluctuation

Pre 3 weeks Pre 2 weeks Pre 1 week Pre 1 day
Tension-anxiety
  Control 40.4 ± 2.0 40.2 ± 1.9 39.5 ± 1.5 41.3 ± 1.7
  Under 5% WL 43.0 ± 2.1 43.0 ± 3.4 42.8 ± 1.7 45.3 ± 2.3
  Over 5% WL 42.7 ± 2.6 40.6 ± 1.6 44.7 ± 2.9 40.8 ± 1.4
Depression
  Control 40.5 ± 1.2 39.7 ± 1.1 40.2 ± 1.3 41.9 ± 2.2
  Under 5% WL 45.6 ± 2.7 45.8 ± 3.2 45.6 ± 2.7 43.0 ± 2.3
  Over 5% WL 44.4 ± 2.3 41.8 ± 0.9 43.9 ± 1.8 44.4 ± 3.0
Anger-hostility
  Control 40.7 ± 1.4 39.5 ± 1.2 42.4 ± 2.8 43.6 ± 2.8
  Under 5% WL 45.7 ± 2.7 44.6 ± 2.3 45.1 ± 2.1 44.9 ± 2.9
  Over 5% WL 43.1 ± 2.2 42.2 ± 1.9 46.2 ± 3.3 42.2 ± 2.1
Vigor
  Control 40.8 ± 3.5 43.0 ± 4.5 40.1 ± 3.8 44.6 ± 3.4
  Under 5% WL 42.1 ± 2.7 43.5 ± 3.3 41.5 ± 2.8* 42.5 ± 3.4
  Over 5% WL 49.7 ± 2.4 48.4 ± 3.7 42.9 ± 2.9 39.0 ± 2.6*, **
Fatigue
  Control 45.9 ± 2.1 44.1 ± 2.4 44.2 ± 2.0 40.7 ± 2.0
  Under 5% WL 47.6 ± 2.8 47.9 ± 2.9 46.9 ± 3.3 45.7 ± 2.4
  Over 5% WL 47.7 ± 3.0 50.6 ± 2.8 52.5 ± 2.1 55.5 ± 2.4*, **
Confusion
  Control 45.2 ± 1.9 44.4 ± 1.2 44.9 ± 1.6 44.7 ± 1.8
  Under 5% WL 48.7 ± 2.7 47.4 ± 2.4 47.1 ± 2.6 46.6 ± 2.1
  Over 5% WL 46.5 ± 2.3 44.8 ± 1.4 51.1 ± 2.8 44.6 ± 2.0
TMD
  Control 11.5 ± 2.7 8.5 ± 2.5 10.3 ± 3.6 9.1 ± 3.4
  Under 5% WL 19.2 ± 4.8 17.0 ± 4.3 13.4 ± 3.8 22.6 ± 3.1
  Over 5% WL 12.5 ± 4.5 11.5 ± 2.7 10.2 ± 4.8 18.3 ± 4.3

WL: weight loss; TMD: total mood disturbance; POMS: Profile of Mood States. *P < 0.05 versus pre 3 weeks; **P < 0.05 versus pre 2 weeks.
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nity may potentially impact the fatigue level and loss of vigor. 
Several studies have revealed the active association between the 
psychological condition and immune systems [39-41]. Notably, 
a recent study showed a relationship among the alteration of im-
munity, inflammation in central nervous systems, and psychi-
atric disorders [42]. There was a vice-versa relation observed 
between major depressive disorder (MDD) and inflammation 
[43]. There are a general conception and image that elite athletes 
have a healthy mind, but a recent study provided a vulnerability 
picture of mental health disturbance among these sports athletes 
[44, 45]. World Health Organization reported that MDD affected 
over 300 million peoples all over the world in 2018 [46] and 
Doherty et al reported MDD during the careers of elite male 
athletes by a qualitative study [47].

There are several limitations to the current study. Firstly, 
the study was confined to judo players from only one univer-
sity; therefore, it is hard to generalize the effects to other judo 
players. We did not assess the dehydration status directly in 
the current study design. Circulatory, immune profile meas-
urement can complement the strength of current research find-
ings. Using a study design that compares simultaneously the 
immune profile with both the natural weight loss protocol and 
the rapid weight loss manual can comprehend the mechanistic 
insight underlying the current study. Further research is needed 
to explore the direct association of performance and immune 
suppression caused by weight loss during the competition, 
including both physical and psychological conditions with a 
long-range follow-up study.

Conclusions

The current findings for the first time demonstrate that sa-
liva SIgA and the upper respiratory infection symptoms are 
differentially affected by the difference of the weight loss 
width before the competition of the university judo athletes. 
In comparison to the control group, there is a dropping ten-
dency of SIgA and a risk of the upper respiratory infection 
incidence in over 5% weight loss group with the deteriora-
tion of the psychological condition. Therefore, the weight 
loss program range should be made and tailored with great 
caution and care for judo athletes for better performance dur-
ing competition.
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