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ABSTRACT 
Introduction: Weight loss in many sports particularly in weight category sports is very important, since it can play 
a major role in the success of athletes. The purpose of this study was to compare the effects of rapid and gradual 
weight loss protocols on body composition, aerobic capacity, and anaerobic power in trained wrestlers.  
Methods: 22 trained wrestlers (mean age: 20 to 25 y) volunteered to participate and were randomly assigned into 
two rapid (group 1) and gradual (group 2) groups. Participants in group 1 lost their weight during 48 hours using 
traditional methods, while subjects in group 2 did it according to a well-designed diet over a span of 12 days. All 
subjects were asked to reduce approximately 4% of their body weight. Prior and after the weight loss 
interventions, body composition, aerobic capacity, and anaerobic power were measured via Bruce and Wingate 
tests.  
Results: Results showed that rapid weight loss caused to a significant reduction in aerobic capacity, and 
anaerobic power (p<0.05), while there was no significant reduction in body fat percentage. Significant reduction in 
body fat percentage and anaerobic power were observed in the gradual weight loss group (p<0.05); however, 
there was not any significant reduction in aerobic capacity.  
Discussion – Conclusions: In comparison of these two weight loss protocols, gradual weight loss leads to a 
lesser decrease in wrestlers’ fitness and performance compared to the rapid methods. 
Keywords: Rapid weight loss, Gradual weight loss, Body composition, Aerobic capacity, Anaerobic power, 
Wrestlers 
 
INTRODUCTION  
Weight loss is a major factor in the achievement of success in many sports such as wrestling. Today, wrestling is 
done across different weight categories, so that the wrestlers, considering the size and position of their body, try 
to manage their body weight to perform their best and achieve better results. Related studies show that wrestlers 
lose from 3 to 20% of body weight prior to competitions. Unfortunately, the peak levels of weight loss takes place 
in the last days and/or the day before weigh in. Since wrestlers annually participate in 15 to 30 competitions, it is 
not unusual that losing weight would be repeated many times during the competition season (13,22) 
 
The majority of wrestlers lose their weight by a combination of different methods including food restriction, fluid 
deprivation, and sweating by heat or exercise. Among these methods, dehydration through sweating is most 
common (4). In 1997, within 33 days, three collegiate wrestlers died in the presence of their coaches while losing 
weight rapidly prior to a competition (by wearing plastic suits and performing intense exercise). They had reduced 
a large amount of their weight in the previous two to three months, and they tried to lose the last 3-4 kg of their 
body weight between 3 and 12 hours before the weigh in (19).  
 
In research examining the effects of dehydration on athletes’ performance using diuretic drugs, the wrestlers 
reduced 2 to 3% of their body water. This measure resulted in 3 and 6% decrease in their performance in 1500 
and 5000 m running (4). Thermal and training dehydration methods both lead to a reduced plasma volume. With  
more than a 2% body water loss, endurance performance will be reduced; however, it does not seem to effect 
strength (3). Many investigations have been conducted regarding the impact of rapid weight loss on various 
physiological and psychological factors in weight class athletes, and the results, with minimal disparity, confirm 
the negative effects of rapid weight loss on physiological and psychological factors (3). The related research 
findings indicate that weight loss may cause metabolic disorders as well as a decrease in the functional capacity 
of the muscles, so that a recovery period of 16.5 h with replacement of water and food could not compensate for 
the detrimental effects of weight loss (11).  
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Currently, to maintain the health of the wrestlers, sport science professionals measure the wrestlers’ body fat and 
establish a minimum weight from a determination of the maximum weight that a wrestler can reduce from fat loss 
and still maintain fitness (16). In this regard, Rashidlamir et al. offered a diet-based method to reduce weight in 
wrestlers, which is preferred by wrestlers over the traditional methods (13). 
 
The present study is based on previous research findings regarding the negative impacts of rapid weight loss on 
wrestlers’ performance and also considers the fact that body composition, aerobic capacity, and anaerobic power 
are major factors affecting the wrestlers’ performance. We applied the gradual weight loss method (13), in a 
design to match the actual conditions of competition based on the new regulations developed by FILA.  These 
include such as a new law in which each wrestler should compete at least 5-3 match in half of a day with a 
minimum rest of 20 minutes. Moreover, the time between weigh-in and competition as well as the time and 
number of tests performed by subjects were matched to actual wrestling events.  The athletes were evaluated on 
their performance using competitive imagery tests.  
 
METHODS  
This study is a semi-experimental study. Among trained wrestlers living in Khorasan-Razavi province, 22 
wrestlers with mean age of 22.5 ± 2.3 and BMI of 23.9 ± 2 volunteered to participate in the study. Then, they were 
randomly assigned into either a gradual (experimental) or acute (rapid) weight loss groups. The aim of the study 
was to reduce 4% of the wrestlers’ weight by the two approaches and then evaluate and compare the effects of 
weight loss on body composition, aerobic capacity, and anaerobic power. 
 
Participants in the rapid group reduced their weight during 48 hours via traditional methods (severe diet, fluid 
restriction and use of the sauna). Participants in gradual group were monitored and evaluated to determine the 
amount and type of food intake. They were then directed to reduce their weight according to the Rashidlamir 12 
day method shown in table 1. 
 
In this method, there are three, four-day periods. In each period in the first three days a decrease in nutrition 
occurred and on the last day a return of the diet to the previous period. In the first period, the subjects decreased 
their food intake by 10% for three days (lunch and dinner) and then they returned to their usual eating habits on 
the fourth day (daily dietary habit before the protocol). In the second period, first they decreased their food intake 
by 20% for three days then they return to 10% on the fourth day. In the third period, first they decreased their food 
intake by 30% for three days then they return to 20% on the fourth day. There was no limitation on drinking water 
and no decrease in breakfast, but the subjects avoided fat in all meals. This method of weight loss is the adjusted 
form of Movahedi’s method which is developed by the investigators (10). 
 
Prior and 14 h after the weight loss, body composition was measured at 8 AM after an overnight fast using Body 
Composition Analyzer. Also, in pre-test between 2.5 and 3 PM, aerobic capacity, and anaerobic power were 
measured by Wingate (arm and leg) and Bruce tests, respectively (Table 2). The subjects, then, began to relax 
and eat from 3.5 to 5.5 PM. Participants in rapid group after 48 h (the duration of acute weight loss) and their 
counterparts in gradual group after 12 days (the duration of gradual weight loss) were weighed again at 6 PM. 
After weighing they rested up to 10 PM while were using usual diet. In the next day at 8 o'clock, post-test body 
composition was measured at 8 AM after an overnight fast. Subjects, then, ate breakfast at 8.30, rested until 11, 
ate the lunch at 11.30, and rested again up to 2 PM. Post-test evaluations were conducted between 2.30 and 4 
PM, and participants began to rest and eat (Table 3). 
 
 

Table 1: 12 day weight loss method to decrease food intake for wrestlers 

12
th

day 11
th

day 10
th

day 9
th

day 8
th

day 7
th

day 6
th

day 5
th

day 4
th

day 3
rd

day 2
nd

day 1
st
day  

20% 30% 30% 30% 10% 20% 20% 20% 
Eating 
as 
usual 

10% 10% 10% 
Reduction 
in lunch 

20% 30% 30% 30% 10% 20% 20% 20% 
Eating 
as 
usual 

10% 10% 10% 
Reduction 
in dinner 
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TABLE 2.   Protocol before weight loss 
     Time Activity Step 

8 AM 
Measurement of body 
composition 

1 

8.30 AM Breakfast (Food First) 2 

9 to 11 AM Rest 3 

11:30 AM Second feeding (lunch) 4 

2.30 - 3 PM 

Performance testing 5 

Warm Up (10 minutes) 1 

The manner of 
performing tests 

Measurement of upper body anaerobic power  
(Arm Wingate-30 seconds) 

2 

Active Rest (walking and stretching) (2 minutes) 3 

Measurement of lower body anaerobic power  
(leg Wingate-30 seconds) 

4 

Active Rest (walking and stretching) (2 minutes) 5 

Measurement of aerobic power  
(Bruce Protocol-10 to 15 minutes) 

6 

3:30 to 5:30 PM Nutrition and Rest Third 6 

during 48 hours before weigh in via traditional methods 
(severe diet, fluid restriction and using sauna) 

Acute weight loss group Reduction of 4% of body 
weight  

7 

during 12 days before weigh in (gradual method) Gradual weight loss group 

 
 

Table 3. Protocol after weight loss 
Time Activity Steps 

8 AM 
Measurement of 
body composition 

1 

8:30 AM 
Breakfast  (First 
Food) 

2 

9 to 11 AM Rest 3 

11:30 AM 
Second  feeding 
(lunch) 

4 

2:30 and 4 PM 

Testing 5 

Warm Up (10 minutes) 1 

post test 1 

Testing 
Schedule 

Upper body test of anaerobic power 
 (arm Wingate) (30 seconds) 

2 

Active Rest (walking and stretching)  
(2 minutes) 

3 

Lower body test of anaerobic power  
(leg Wingate) (30 seconds) 

4 

Active Rest (walking and stretching) (2 minutes 5 

Test of aerobic power (Bruce) 
(10 to 15 minutes) 

6 

20 minute rest and water consumption First  Rest 

Upper body test of anaerobic power  
(arm Wingate) (30 seconds) 

1 

post test 2 

Active Rest (walking and stretching)  
(2 minutes) 

2 

Lower body test of anaerobic power  
(leg Wingate) (30 seconds) 

3 

Active Rest (walking and stretching) 
 (2 minutes) 

4 

20 minute rest and water consumption Second Rest 

Upper body test of anaerobic power 
(arm Wingate) (30 seconds 

1 

post test 3 

Active Rest (walking and stretching) (2 minutes) 2 

Lower body test of anaerobic power 
(leg Wingate) (30 seconds) 

3 

Active Rest (walking and stretching)  
(2 minutes) 

4 

4:30 to 6 PM 
Nutrition and Rest 
Third 

6 
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Participants: The population of this study was trained wrestlers with a history of at least 5 years of continuous 
practice. They have all participated in national competitions and all of them had at least a provincial or national 
championship rank. 
Statistical analysis: The data were analyzed using Kolmogorov-Smirnov, one-way ANOVA, paired and 
independent sample T-tests, and repeated measures tests, at the minimum significant level of p<0.05 by SPSS 
16. 
 
RESULTS  
1. The average of weight loss in both groups was equal and approximately 4% of their body weight. In the acute 
weight loss group, there was a slight reduction, but not significant change compared to their levels prior to weight 
loss (t=2.01, p=0.071) in body fat percentage (BFP). In the gradual weight loss group, the reduction in body fat 
percentage was statistically significant in comparison with BFP levels in before weight loss period (t=7.71, p 
<0.01). Moreover, there was a significant difference between changes in body fat percentage between the two 
groups (t=3.52, p=0.002). 
 
 

Table 4. A comparison of the wrestlers' body fat percentage before and after the weight loss 
phase (P<0.05=*) 

SD M Statistical data Groups 

5.29 16.05 body fat percentage before weight loss 
Group 1 (acute weight loss) 

5.49 15.29 body fat percentage after weight loss 

4.48 15.3 body fat percentage before weight loss 
Group 2 (gradual weight loss) 

4.31 *12.77 body fat percentage after weight loss 

 
 
2. In the acute weight loss group, subjects’ maximal oxygen uptake (VO2max) was significantly decreased after 
weight reduction (t=2.95, p=0.014). But in the gradual weight loss group, change in VO2max was not significant 
(t=-1.62, p=0.13). Furthermore, there was a significant difference between changes in VO2max between the two 
groups (t=-3.35, p=0.003). 

 
 

Table 5. A comparison of the wrestlers' VO2max before and after the weight loss phase 
(P<0.05=*) 

SD M Statistical data Groups 

7.48 47.63 VO2max before weight loss 
Group 1 (acute weight loss) 

7.54 *44.45 VO2max after weight loss 

6.27 47.27 VO2max before weight loss 
Group 2 (gradual weight loss) 

6.94 48 VO2max after weight loss 

 
 
3. Tables 6 and 7 represents within-group changes in measured variables at different stages (pre-test to post-test 
3) for both acute and gradual weight loss groups. In the gradual group, the average lower body maximum power 
(peak power) did not decrease significantly (in post-test 1 and 2) (p>0.05). However, the average of other 
measured parameters in both acute and gradual groups (from post-test 1 to 3) was significantly decreased 
(p<0.05). 
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Table 6. A comparison of the wrestlers' anaerobic power (hand Wingate) before and after the weight 
loss phase (P<0.05=*) Watts/kg body weight 

SD M Statistical data Groups 

62.86 308.03 Pre-test 

Group 1 (acute weight loss) 
 

Peak power (arm) 

48.74 *248.77 Post-test 1 

48 *213.27 Post- test 2 

48.43 *198.59 Post- test 3 

63.67 307.66 Pre- test 

Group 2 (gradual weight loss) 
64.16 *298.78 Post- test 1 

64.23 *289.34 Post- test 2 

64.73 *282.38 Post- test 3 

24.72 217.03 Pre- test 

Group 1 (acute weight loss) 
 

Average power (arm) 

32.85 *184.42 Post- test 1 

36.19 *164.61 Post- test 2 

35.45 *146.31 Post- test 3 

37.34 221.15 Pre- test 

Group 2 (gradual weight loss) 
37.7 *214.9 Post- test 1 

37.89 *206.7 Post- test 2 

42.88 *197.91 Post- test 3 

26.59 103.56 Pre- test 

Group 1 (acute weight loss) 
 

Min power (arm) 

21.82 *69.69 Post- test 1 

13.59 *46.96 Post- test 2 

8.75 *41.52 Post- test 3 

44.34 103.2 Pre- test 

Group 2 (gradual weight loss) 
42.81 *96.44 Post- test 1 

41.13 *90.51 Post- test 2 

40.34 *86.16 Post- test 3 

 
 

Table 7. A comparison of the wrestlers' anaerobic power (lower body Wingate) before and after the 
weight loss phase (P<0.05=*) Watts/kg body weight 

SD M Statistical data     Groups 

44.84 709.7 Pre-test 

Group 1 (acute weight loss) 
 

Peak power (leg) 

77.57 *616.32 Post-test 1 

74 *562.38 Post- test 2 

72.38 *527.3 Post- test 3 

132.47 712.78 Pre- test 

Group 2 (gradual weight loss) 
111.8 683.59 Post- test 1 

97.23 666.63 Post- test 2 

97.57 *661.88 Post- test 3 

61.16 485.77 Pre- test 

Group 1 (acute weight loss) 
 

Average power (leg) 

61.03 *467.83 Post- test 1 

63 *436.5 Post- test 2 

58.38 *407.03 Post- test 3 

93.59 540.95 Pre- test 

Group 2 (gradual weight loss) 
92.62 *535.71 Post- test 1 

92.1 *529.59 Post- test 2 

92.6 *524.47 Post- test 3 

52.78 308.39 Pre- test 

Group 1 (acute weight loss) 
 

Min power (leg) 

45.45 *287.39 Post- test 1 

40.96 *251.43 Post- test 2 

46.22 *215.29 Post- test 3 

42.8 322.62 Pre- test 

Group 2 (gradual weight loss) 
45.42 *316 Post- test 1 

44.84 *308.62 Post- test 2 

44.69 *306.29 Post- test 3 
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4. As can be seen in Table 8, in between-group comparison, there are significant differences between the two 
groups in all measured parameters (p<0.05). 
 

Table 8. Results of repeated measures ANOVA design (P<0.05=*) 

P F Statistical data 

0.047 4.48 Peak power (arm) 

0.047 4.49 Average power (arm) 

0.049 4.4 Min power (arm) 

0.048 4.45 Peak power (leg) 

0.02 6.34 Average power (leg) 

0.019 6.57 Min power (leg) 

 
DISCUSSION – CONCLUSIONS  
Body composition: The results of this study show that there is a statistically significant difference in changes in 
body fat percentage between two acute and gradual weight loss groups (p=0.002). This result seems reasonable, 
because based on the results from other studies, severe diets cause a disturbance in body metabolism and the 
bodies tendency to `maintain fat storage (11). Moreover, it has been shown that a severe diet should be avoided, 
because it will decrease body water and cause muscle catabolism in the process of gluconeogenesis (17). 
Therefore, it is likely that the athletes who acutely reduced their weight, have reduced their lean body mass and 
have lost less fat mass compared to the athletes in the gradual group. As a result, the gradual weight loss method 
seems to be more efficient than acute methods to reduce fat mass.  
 
Gornal and Villani reported that basal metabolic rate and fat free mass decrease following a low-caloric diet (5). 
Similar results to the present were seen in the study by Rashidlamir when the 12-day method was introduced for 
the first time, regarding changes in body fat percentage. (13). This pattern was also seen in another study 
examining the effect of the 12-day weight loss protocol on overweight women, it was found that this method alone 
reduced body fat percentage, and in conjunction with aerobic exercise, this effect will be increased (14). If a 
person is exposed to severe caloric restriction, his/her basal metabolic rate will decrease and the body will try to 
establish a connection between eating and physical activity to maintain a constant level of body fat (9). So it 
follows, that the subjects in acute weight loss group should lose less fat compared to their peers in gradual group, 
and the results of the present confirm this approach. 
 
Aerobic capacity: The results showed that subjects in the gradual group did not have a significant decrease in 
aerobic capacity. But, in the acute group, we saw a significant decrease in aerobic capacity (p=0.014). This is in 
agreement with the study of Tipton that concluded that muscular, cardiovascular and respiratory endurance 
decrease following rapid weight loss (18). Another study examined the effect of gradual weight loss for two 
months (diet and wrestling training) on a 21-year-old wrestler. Results showed that despite an 8% decrease in 
weight, maximal aerobic capacity was maintained (23). Results from many studies show that dehydration has an 
impact on athletes’ aerobic endurance and VO2max (8). Wilmore and Costill (1994) examined the effect of a 5% 
reduction in body weight through a combination of dietary restriction and dehydration on young wrestlers, and 
reported a significant decrease in aerobic capacity (24), which is consistent with our results. 
 
Previous studies have shown that water, protein and fat are lost when dehydration and food restriction occur. In 
addition, the proportion of these components will continually change. For instance, if food restriction is 
established, while the volume of fluid intake is reduced, more water will be lost than in a normal situation. The 
problem becomes more serious when dehydration is undertaken by way of heat and/or physical activity, because 
the loss of electrolytes occurs with water loss. Even after several hours of recovery before weigh-in, the problems 
still remain, and the body cannot distribute its water resources to establish water and electrolyte homeostasis (3, 
9). 
  
Anaerobic power: The results indicate that maximal, average, and minimal upper body anaerobic power 
evaluated by Wingate tests were significantly decreased in different stages in both acute and gradual weight loss 
groups (p<0.05). However, compared to the gradual group, these decreases were much larger in all three stages 
in the acute group. In regard to leg anaerobic power, the results were approximately similar to the upper body 
anaerobic power, except for the maximal leg anaerobic power in stages 1 and 2, where the gradual weight 
reduction group did not show any significant change (p>0.05). 
Rapid weight loss through the use of sauna, plastic suits, and diuretics causes a decrease in wrestlers’ anaerobic 
power (15). Researchers believe that that fast movements have a close relationship with the nervous system, and 
the first impact of acute weight loss endanger the nervous system and, consequently, result in a decline in athletic 
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performance. Similarly, another cause for a reduction of power generation following dehydration can be the 
disruption of metabolic pathways and interference in the body's heat dissipation (15). Any disruption in the 
conduction and transmission of nerve impulses and/or muscle responses to the nervous system disrupts the 
nervous system activity, resulting in detrimental effects on athletic performance (15). Related studies reported 
negative effects following acute weight loss.  
 
Webster and his colleagues examined the impact of a 4.9% weight loss during 36 hours on the performance 
parameters in wrestlers saw a 21.5% reduction in anaerobic power and a 9.7% decrease in anaerobic threshold 
during a Wingate test (22). In another study consistent with the present study, Rankin and colleagues evaluated 
weight loss effects using energy restriction and nutritional recovery after weight loss in 12 wrestlers. They 
reported a significant decrease (7.6% percent) in the anaerobic performance of wrestlers (12). Wilmore and 
Costill (1994), Frank (1995), Toranin (1979), and Sharkey (1990) concluded that weight loss, particularly via 
dehydration, decreases athletes’ muscular endurance and results in early fatigue. Dehydration can cause a 
reduction in endurance from an early acidosis in muscle fibers and blood, lower creatine phosphate storage, 
reduce the buffering capacity, reduce activity of phosphofructokinase, move calcium ions from their storage 
places, reduce acetylcholine synthesis, and reduce cholinesterase. (1,7,20,21).  
 
However, some studies are not consistent with the present results. Samuel et al. showed that the reduction of 
2.7% body mass via dehydration does not have any significant effect on functional ability evaluated by the 
Wingate anaerobic power test (2). Hoffman et al examined the effects of water restriction on anaerobic power in 
basketball players, and the differences were not significant (6).  
 
Restriction in caloric intake effects the levels of liver and muscle glycogen which can have an important role in 
athletic performance (19), it can be expected that the wrestlers who reduced their weight via acute weight loss 
methods were exposed to a more severe reduction in liver and muscle glycogen stores, compared to the 
wrestlers in the gradual group (even after 16 hours, the reservoir was not completely rebuilt, and this had an 
effect on their performance). Additionally, previous research (4) has shown that the decrease in anaerobic power 
in acute weight loss wrestlers can also be related to the reduction in plasma volume and electrolytes. 
 
PRACTICAL IMPLICATIONS/ADVICE FOR ATHLETES AND COACHES 
In general, we can state that weight loss via both gradual and acute protocols leads to a decrease in 
performance; however, compared with the acute model, gradual weight loss, in addition to reducing body fat 
which leads to a maintenance of lean body mass and, consequently, a maintenance of liver and muscle glycogen 
levels, as well as water storage, all contribute to maintaining anaerobic performance. Therefore, this is an 
effective way to reduce body weight and since it seems to be a less stressful approach, it can be used for different 
age groups. Hence, our recommendation is that when athletes in weight class sports must reduce their weight, 
the use of the gradual methods, such as the 12-day method presented here, provides them a better chance to 
maintain their athletic performance and achieve better results, as well as their maintaining their health. 
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