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1. Abstract

Purpose: Combat sport athletes acutely reduce body mass (BM) prior to weigh-in in an 

attempt to gain a size/strength advantage over smaller opponents. Few studies have 

investigated these practices among boxers and none have explored the impact of this practice 

on competitive success. Methods: One hundred (30♀/70♂) elite boxers participating in the 

Australian National Championships were weighed at the official weigh-in and an hour before 

each competition bout. Re-gain in BM after weigh-in was compared between finalists and 

non-finalists, winners and losers of each fight, males and females and weight divisions. 

Boxers were surveyed on their pre and post weigh-in nutrition practices. Results: The lightest 

male weight category displayed significantly greater relative BM re-gain than all other 

divisions, with no difference between other divisions. BM pre-bout was higher than official 

weigh-in for males (2.12±1.62% (p < 0.001; ES=0.13)) and females (1.49±1.65% (p < 0.001; 

ES=0.11)). No differences in BM re-gain were found between finalists and non-finalists, 

winners and losers of individual bouts, or between preliminary or final bouts. BM re-gain was 

significantly greater (0.37% BM, p < 0.001; ES=0.25) prior to an afternoon bout compared to 

a morning bout. Conclusions: Boxers engage in acute BM loss practices before the official 

competition weigh-in but this does not appear to affect competition outcomes, at least when 

weight re-gain between weigh-in and fighting is used as a proxy for the magnitude of acute 

loss. While boxers recognise the importance of recovering after weigh-in, current practice is 

not aligned with best practice guidance.   
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2. Introduction 

Weight divisions in combat sports exist in order to have athletes matched against those of 

similar size. An official weigh-in is held before the start of competition to ensure that 

competitors are within the weight requirements for their division. It is commonplace for 

athletes to utilise ‘weight making strategies’ to induce rapid weight loss (RWL) before the 

official weigh-in
1-4

. These strategies, primarily decreasing body mass (BM) via losses of 

body water, are commonly utilised by athletes to qualify for a lighter weight division, gaining 

a potential size and/or leverage advantage
3
 over smaller opponents. Average weight losses 

equivalent to ~5% BM in the hours and days before the official weigh-in are reported, 

however ranges vary between and within different combat sports
1-3, 5

.  

Combat sport athletes induce RWL despite warnings by medical professionals
6
, as well as 

evidence that RWL impairs performance, at least when measured directly after the weight-

making strategy
7
. Why athletes continue to engage in practices that induce RWL may in part 

be due to the long standing culture evident in combat sports
8
.  Indeed, the majority of these 

athletes perceive RWL as a fundamental part of their sport
9
. Importantly, a competitor’s 

success is not dependent on absolute performance, rather on their performance relative to 

their opponents’ in an open environment. Thus it is not necessary to perform at one’s 

physiological best to win, but rather to outperform one’s opponent.  

The recovery period between the official weigh-in and competition creates an opportunity for 

athletes to ingest foods and fluids to restore hydration and fuel status, attenuating the negative 

effects of RWL
3, 10

. The temptation for undertaking RWL increases when the recovery period 

is extended since it theoretically provides more opportunity to reverse the deleterious effects 

of RWL. Rules governing the timing of the official weigh-in and start of competition vary 

among combat sports. Olympic boxing competition is unique in that athletes are required to 

weigh-in the morning of the first day of competition and then each subsequent day they 

compete throughout the competition 
11

. This leaves limited time to recover from RWL before 

the start of competition each day of the event. Reports of commonly used weight loss 

practices and their effects on various aspects of physiology appear in the literature which are 

derived from surveys and laboratory studies respectively 
12-17

. Despite this, there is little data 

measuring actual weight loss in boxers, particularly those engaged in multi-day competitions.   

Although it is of interest to monitor the real-life RWL practices of combat sport athletes and 

investigate their effect on performance or competitive success, there are inherent difficulties 

in undertaking such work (e.g. athletes typically arrive at the competition only hours before 

the official weigh-in). Additionally, chronic weight loss strategies (e.g. reducing fat mass) 

coincide with RWL making them impossible to separate. However, the re-gain in BM 

between the official weigh-in and the start of competition (the recovery period) can generally 

be monitored, and has been used as a surrogate measure of the magnitude of the RWL 

incurred to achieve a weigh-in target
18, 19

 at least when the recovery period is sufficiently 

lengthy to allow eating/drinking practices to be freely chosen. 
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Aside from gaining an understanding of RWL incurred before competition, examining BM 

re-gain post official weigh-in during competition affords an exploration of its association 

with competitive success
18-21

. Several studies have examined the relationship between 

competition success and BM re-gain in grapplers suggesting a potential benefit for those 

gaining more weight post weigh-in, although this may be affected by the competition level of 

the athlete
18, 20, 21

. One study investigated this relationship in striking athletes (taekwondo 

competitors) and found no correlation
19

. It is important not to simply infer that what is true in 

judo, wrestling and taekwondo holds true for boxing, as these sports are truly unique and 

require different physiological and anthropometric attributes from athletes 
11, 22, 23

. To-date, 

no investigations have examined this relationship in boxing. In addition to vastly different 

physical requirements, amateur boxing offers another unique characteristic; requiring weight 

making over successive days with a more limited timeframe for recovery than other combat 

sports. 

Accordingly, the primary aim of the present study was to measure boxers’ BM re-gain 

between the official weigh-in and each bout (“Post weigh-in BM re-gain”) in a multi-day 

competition, and examine its relationship to competitive success. Additionally, we 

investigated whether the need to repeatedly make weight affects the degree of BM re-gain; 

and whether an extended recovery time affects BM re-gain. Lastly, we collected information 

on boxers’ RWL and post weigh-in recovery practices.  
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3. Methods 

Males and females in the elite categories of the 2015 Australian National Amateur Boxing 

Championship (Boxing Australia) volunteered for this project. We implemented an 

observational approach to examine weight fluctuations throughout a tournament and its 

relationship to competition success. The study was approved by the higher research ethics 

committee at the University of Sunshine Coast, Queensland, Australia and participants 

provided informed consent.   

The event took place over six days (Day 1: Initial weigh in and Days 2-6: competition) with 

official weigh-ins being held every morning. The initial weigh-in took place 0730-0900 in the 

morning of Day 1 for all competitors. Subsequent weigh-ins took place each morning at 

0630-0700 only for boxers competing that day. Two competition sessions were undertaken 

each day; a morning session, 1000-1500; and an afternoon session, 1600-2100.   

In addition to the official weigh-in BM; we recorded BM of boxers within an hour of their 

bout. Hence a minimum of three hours and a maximum of approximately 12 hours elapsed 

between the official weigh-in and the pre-bout weigh-in. Elapsed time depended on whether a 

boxer fought in the morning or afternoon session, and the fight schedule. Body mass 

measurement was conducted using the same set of scales used during the official weigh-in 

(Tanita, Japan, BWB800S). Where possible, boxers were weighed in the same clothing as the 

official weigh-in. In situations where this was not possible, details of clothing were noted and 

weighed separately to account for differences. 

Before leaving the competition, boxers were asked to complete a survey assessing their post 

weigh-in nutrition behaviours as well as their weight loss practices in the seven days before 

competition. The survey was based on previous work from our group examining post weigh-

in recovery practices in light weight rowers 
24

, tested for content validity and screened for 

readability and comprehension by relevant experts (Australian Institute of Sport (AIS) 

dietitians) and comparable athletes to those who completed the survey in present study 

(combat sport athletes training at the AIS). The survey included both closed and open ended 

questions relating to fluid and food choices, as well as factors influencing their nutrition 

practices. Questions examining pre weigh-in RWL focused on strategies which affect muscle 

glycogen content, total body water status and gut contents as these are the BM compartments 

that can be acutely manipulated
3, 7, 25-27

. Boxers were asked to indicate (yes/no) to a range of 

factors that influenced their post-weigh in nutrition practices and then rate the importance of 

that factor using a 1-5 Likert scale. 

In this study we report descriptive statistics of the survey data. Chi square tests were 

performed to determine if survey responses differed from chance and to report on differences 

between responses where appropriate. Descriptive statistics were used to report mean change 

in BM from weigh-in to competition in absolute values (kg) and percentage of BM with 

further analyses completed according to sex, weight division group (multiple weight divisions 

were grouped together in order to provide sufficient sample sizes for ANOVA analysis) and 

competition success. A repeated measures two-way ANOVA with Bonferroni post-hoc tests 
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was used to compare official weigh-in BM and pre-fight BM between males and females.. 

For within-subject single comparison questions paired t-tests were conducted. For between-

subject comparisons, Levene’s tests of homogeneity were conducted followed by unpaired t-

tests when single comparisons were made and by ANOVA with a Bonferroni post-hoc test 

when multiple comparisons were made. Boxers were separated into finalists and non-finalists 

to determine the relationship between BM re-gain and success. The two boxers who qualified 

for the final bout were considered finalists, except in the case of divisions with only two 

competitors where only the winner was counted as a finalist. In recognition of the multiple 

sampling of this data set, a Bonferroni correction was applied to all findings, by reducing the 

level of significance to P<0.0125. Additionally, 95% confidence intervals (CI95%) and 

Cohen d effect sizes (ES) are reported when appropriate. The magnitudes of these ES were 

classified as trivial (0–0.19), small (0.20–0.49), medium (0.50–0.79) and large (0.80 and 

greater) using the scale advocated by Cohen (4). All data is expressed as mean ±SD. No male 

super heavyweights (>91kg division) were included in the analysis as they are not required to 

make weight.  

4. Results 

One hundred of the 101 boxers who competed in the tournament participated in the study, 

including all winners. One boxer failed to make weight which occurred on the morning of the 

first competition day. In total, 85 bouts were included in the analysis. 

Table 1 presents BM data measured at weigh-in and pre-bout.  There was a significant effect 

for sex, F (1, 98) = 16.91, p <  0.001, and time F (1, 98) = 110.1, p < 0.001; as well as for the 

interaction between time and sex, F (1, 98) = 6.532, p = 0.0121. Across all bouts, pre-fight 

BM was significantly greater than official weigh-in BM for both males (p < 0.001; ES= 0.13; 

CI95% [1.10, 1.62]) and females (p < 0.001; ES=0.11; CI95% [0.43, 1.22]) (Table 1). 

 

INSERT TABLE 1. 

 

Percent changes in BM re-gain by weight division group are presented in Figure 1. No 

significant differences were found between weight division groups for females (F (3, 26) = 

2.154, p = 0.948), however significant differences existed between male weight division 

groups (F (3, 66) = 3.22, p = 0.028). Weight re-gain was significantly greater in the lightest 

weight division group (<49kg, <51kg, <56kg) than in the heaviest weight division group 

(<81kg, <91kg). 

 

INSERT FIGURE 1. 
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Differences in BM re-gain for boxers who competed in the morning and afternoon sessions 

and for those who competed in preliminary and final bouts are displayed in Figure 2. BM re-

gain was greater (0.37% BM, p < 0.001; ES=0.25; CI95% [0.12, 0.61]) for afternoon bouts 

compared to morning bouts. Body mass re-gain was not different between preliminary and 

final bouts (0.25% BM, p = 0.129; ES=0.18; CI95% [-0.08, 0.59]). 

 

INSERT FIGURE 2. 

 

In forty-one of the eighty-five bouts analysed the winner was heavier than the loser. In forty 

bouts, the loser was heavier than the winner; on three occasions both boxers were the same 

weight and one bout was not analysed due to incomplete data. Percentage BM re-gain for 

finalists and non-finalists are presented in Figure 3. No significant differences in BM re-gain 

were found between finalists and non-finalists among males 0.13% BM (p = 0.771; ES=0.08; 

CI95% [-0.77, 1.03]); females 0.68% BM (p = 0.266; ES=0.41; CI95% [-1.91, 0.54]); or 

males and females combined, 0.02% BM (p = 0.948; ES=0.01; CI95% [-0.67, 0.71]). 

 

INSERT FIGURE 3. 

 

BM fluctuations throughout competition for females, males, and females and males 

combined; and, for those who competed in the maximum four bouts possible (males only) are 

displayed in Figure 4. These results mirrored the general findings that BM measurements for 

bouts were greater than weigh-in measurements and that males displayed greater BM re-gain 

than females. There were no significant differences in fluctuations across the course of the 

tournament.  

 

INSERT FIGURE 4. 

 

Seventy-three of 101 athletes completed the survey on pre and post weigh-in weight loss and 

nutrition practices. Respondent’s weight loss strategies used in the week before the current 

competition are displayed in Table 2. Respondents self-reported losing 3.6% BM in the week 

before competition (3.5% BM for females and 3.7% BM for males). The most popular 

methods of weight loss were active dehydration and a reduction in food portion sizes. 

 

INSERT TABLE 2. 
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A majority (81%) of respondents reported following a plan during the post weigh-in recovery 

period with the remainder indicating the absence of a plan. Factors influencing post-weigh-in 

nutrient intake are presented in Figure 5, together with mean ratings of how important they 

were to the survey respondents. Significant differences existed between influencing factors (F 

(6, 497) = 75.53, p < 0.001). 

 

INSERT FIGURE 5. 

 

Post weigh in food and fluid intake are presented in tables 3 and 4 respectively. Only one 

respondent indicated not consuming any foods or snacks other than fluids.  

 

INSERT TABLE 3. 

 

INSERT TABLE 4.  

 

Factors influencing boxers’ food and fluid intake practices are displayed in Table 5. Thirst 

and hunger, as well as weight loss in the past 48 hours were key factors influencing dietary 

choices and volumes consumed post weigh-in.  

 

INSERT TABLE 5.  
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5. Discussion 

This is the first study to measure BM re-gain during a multi-day boxing tournament and 

examine the relationship to competitive success. As expected, boxers BM increased 

significantly after official weigh-in. Males re-gained more BM than females and the lightest 

male weight division group  displayed significantly greater BM re-gain than the heaviest 

weight division group. Longer recovery time after weigh-in, as found in bouts scheduled for 

the afternoon, were associated with greater BM re-gain.  However, no differences in BM re-

gain were found between finalists and non-finalists, between winners and losers of individual 

bouts, or between preliminary or final bouts. One interpretation of this finding is that under 

conditions in which there is a limited time for post weigh-in recovery, BM re-gain may no 

longer provide a surrogate measure of RWL in the days preceding the official weigh-in; 

indeed, the capacity for restoration of BM losses may be relatively clamped and therefore 

unable to address and differentiate small and large BM losses. Alternatively, since no 

differences existed between successful and less successful boxers with regard to BM re-gain, 

it could be argued that greater RWL and re-gain is not associated with competitive outcomes 

in boxing.  

The boxers in our study re-gained significant amounts of BM after weigh-in, as has been 

shown in other Olympic combat sports of taekwondo
19

, wrestling
18, 20

 and judo 
21

, as well as 

in previous research examining boxers
4
. The magnitude of BM re-gain was considerably less 

for the boxers in the current study than reported in this latter study in which boxers 

participated in a tournament where the official weigh-in was held the day-before competition 

(1.93±1.64% BM vs 4.4±3.3% BM)
4
. Larger BM re-gain has been also been shown in other 

combat sports in which weigh-in is conducted on the previous day
18, 21

; this suggests that 

fighters exploit the increased potential to acutely reduce and re-gain BM provided by larger 

recovery times.  

Although our observation of greater BM re-gain in male athletes is not a universal finding of 

similar studies in other sports 
19, 21

, this finding may reflect the greater muscle and water mass 

of men than women at a given weight. Assuming body water manipulation is the dominant 

contributor to acute BM fluctuations, males would have greater capacity to acutely reduce 

and re-gain BM.  Alternatively the greater magnitudes of BM re-gain displayed by the males 

in this study may be related to their greater experience and higher calibre, factors that are also 

known to correlate with more extreme RWL
1-3

 practices.  Indeed, there were a larger number 

of males than females in the present competition, suggesting greater ‘depth in competition’; 

this mirrors the general finding within the sport of boxing in Australia.  

The difference in BM re-gain between the lightest and heaviest male weight division groups 

in the present study indicates that the RWL of these athletes are more extreme than others. 

Results of this study support earlier findings of more extreme RWL of combat sport athletes 

in lighter weight divisions
18, 20

. A possible reason for this difference is that athletes attempt to 

compete in weight divisions with fewer competitors (which was the case in the present 

study). Furthermore, the smaller absolute weight intervals between the lighter weight 

divisions relative to the heavier weight divisions may increase the temptation for athletes to 
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undertake more extreme RWL. Alternatively, there may be an absolute threshold for RWL 

that boxers aim to achieve which leads to a greater BM re-gain in lighter boxers when 

expressed as a percentage.  

The protocols of competition in this boxing tournament permitted observations of potential 

differences in behaviour over successive bouts across a competition as well as changes 

according to the scheduled timing of the bout in the day.  We observed greater BM re-gain 

when bouts were scheduled later in the day (thus providing increased recovery time) which 

we attributed to recognition of the greater opportunities for, and benefits of, restoration of 

RWL.  However, we failed to find differences in practices across successive bouts in the 

competition (i.e. preliminary and final bouts).  This suggests several factors combine to 

influence behaviour.  First, it appears from both the survey responses and our observations of 

BM changes that boxers attempt to rehydrate and refuel as must as possible within their 

allotted (limited) recovery time, presumably considering this important for immediate 

performance, despite the implication that further RWL will be needed to achieve the 

subsequent weigh-in.  Whether this finding would persist when competition rules allowed a 

longer recovery time (and more opportunity for greater fluid restoration and food intake) is 

unknown and may involve some individual calculation of the “cost” of re-losing the 

additional BM re-gain before the next weigh-in. A greater sample size in the current study 

would have allowed comparison between some boxers who fought (and weighed in) daily 

and those who fought less frequently in their progression to the final bout on the last day, due 

to a smaller number of competitors in their division. 

Information collected in this study on recovery nutrition practices suggest that the boxers 

relied on their own experiences as well as internal perceptions (hunger, thirst, energy levels, 

taste preferences etc.) rather than expert advice, external influences or objective cues. This is 

in contrast to other reports in the literature on RWL practices of combat athletes in which the 

respondents identified coaches and other athletes as their primary influences
1, 2

. Current 

sports nutrition guidelines for effective rehydration while minimising gut discomfort promote 

the slow consumption of fluids in volumes equivalent to ~ 150% of BM loss, supported by 

the replacement of sodium via electrolyte-containing beverages or sodium-rich foods
28-31

.  By 

contrast, in the current study, water was the preferred rehydration beverage, with ~ half of the 

boxers failing to follow practices to consciously replace electrolyte losses. In addition, 

although boxers indicated that they reduced portion sizes of food while making weight, few 

purposely reduced fibre intake and many consumed fibre-rich/low energy foods in the post 

weigh-in recovery period. Therefore, they appeared unaware of the potential use of a low-

fibre diet to decrease the weight of gut contents
25

, and thus promote weight loss without 

compromising fluid or nutrient intake for the first or subsequent bouts.  Overall, this study 

suggests that further education is needed to assist boxers to improve their RWL and recovery 

practices. Whilst the present survey was constructed by relevant experts, it is acknowledged 

that it was not externally validated thus this must be considered when interpreting our 

findings and highlights the need for consolidation in this space in future research. 
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In contrast to the findings of studies in combat sports
20, 21

, we failed to find a correlation 

between the BM re-gain and competitive success, either in terms of the outcomes of 

individual bouts or success in reaching the finals. As previously stated, this may be due to the 

circumstances of this boxing tournament in which BM re-gain is limited by opportunity and 

may not provide a true surrogate for the magnitude of RWL. However, another interpretation 

of the overall literature on this theme is that RWL and BM re-gain has no effect on 

competitive success in striking sports
19

 (boxing and taekwondo) whereas an effect is seen in 

grappling sports
20

 (judo and wrestling). These differences may be due to the technical nature 

of the sports; grappling involves the manipulation of an opponent’s BM whereas success in 

striking sports is more dependent on the tactical implementation of movements of one’s own 

BM thus small differences in BM and strength are less important. It has even been suggested 

that height is more important than BM in striking sports and that athletes should be separated 

by height rather than weight
32

. 

A final explanation for our findings is that in competitions where combat sport athletes are all 

of an elite or roughly equal standard, all competitors within a weight class engage in similar 

patterns of RWL and re-gain and any further benefit derived from qualifying for a lower 

weight class is negated by the universality of these practices. Indeed, the present study 

examined a national championship in which boxers had to be selected by their respective 

state organisations to attend, thus achieving a more homogenous level of competition.  

Similarly, there was no benefit observed for greater BM re-gain in a study undertaken at a 

national wrestling competition in the USA in which athletes had qualified to attend
18

. 

However, in competitions without qualification requirements, where there is a greater 

disparity in athlete experience and calibre, greater post weigh-in BM re-gain has been shown 

to correlate with improved chances of success
20, 21

.  Of course, this correlation does not show 

the direction of the cause and effect, since it is possible that the more successful athletes have 

endured in their sport because of their ability to tolerate more extreme weight making 

practices just as it is possible that greater RWL and BM re-gain are directly beneficial to 

competitive success.  
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6. Practical applications 

While the degree of BM re-gain post official weigh-in did not influence success in this study, 

most boxers still engaged in RWL practices. Boxers understand the importance of recovering 

from RWL however their understanding of optimal BM loss and recovery strategies is not 

ideal. Sports nutrition professionals should deliver targeted education to combat sport athletes 

and coaches to improve RWL practices and subsequent recovery to optimise performance 

while ensuring the health and well-being of the athlete. Unlike other combat sports, the 

magnitude of BM re-gain during (limited) recovery periods and the necessity to weigh-in for 

successive bouts may not reflect the severity of weight making practices.  
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7. Conclusion 

The majority of boxers practice RWL and BM re-gain pre and post official weigh-in, 

respectively. Despite the requirement to repeatedly make weight throughout a multi-day 

competition, boxers focus on restoring BM losses as much as possible before a bout, with 

extended recovery times resulting in greater BM re-gain. In this study, the requirement to 

make weight for a following bout had no influence on BM re-gain. RWL and BM re-gain 

appear to have no effect on competitive success (at least in the present investigation). While 

boxers recognise the importance of adequate hydration, fuelling and recovery; many do not 

appear to understand optimal methods to achieve this, thus further education is warranted.  

Accepted author manuscript version reprinted, by permission, from International Journal of Sports Physiology and Performance, 12(7), 856-863. 
 https://doi.org/10.1123/ijspp.2016-0311 

© Human Kinetics, Inc



8. Acknowledgments 

The authors would like to acknowledge the support and cooperation of Boxing Australia and 

the individual athletes in conducting this study. 

 

This study did not receive any funding. 

 

All the authors declare that they have no conflict of interest derived from the outcomes of this 

study. 

  

Accepted author manuscript version reprinted, by permission, from International Journal of Sports Physiology and Performance, 12(7), 856-863. 
 https://doi.org/10.1123/ijspp.2016-0311 

© Human Kinetics, Inc



9. References 

1. Artioli, G.G., et al., Prevalence, magnitude, and methods of rapid weight loss among judo 

competitors. Med. Sci. Sports Exerc., 2010. 42(3): p. 436-442. 

2. Brito, C.J., et al., Methods of Body-Mass Reduction by Combat Sport Athletes. Int. J. Sport 

Nutr. Exerc. Metab., 2012. 22(2): p. 89-97. 

3. Franchini, E., C.J. Brito, and G.G. Artioli, Weight loss in combat sports: physiological, 

psychological and performance effects. Journal of the International Society of Sports 

Nutrition, 2012. 9(1): p. 52. 

4. Smith, M.S., Physiological profile of senior and junior England international amateur boxers. 

J. Sports Sci. Med., 2006. 5(CSSI): p. 74-89. 

5. Kordi, R., et al., Patterns of weight loss and supplement consumption of male wrestlers in 

Tehran. Sports Med. Arthrosc. Rehabil. Ther. Technol., 2011. 3(1): p. 4. 

6. Oppliger, R., et al., American College of Sports Medicine position stand. Weight loss in 

wrestlers. Med. Sci. Sports Exerc., 1996. 28(6): p. ix-xii. 

7. Fogelholm, M., Effects of bodyweight reduction on sports performance. Sports Med., 1994. 

18(4): p. 249-267. 

8. Pettersson, S., M. Pipping Ekström, and C.M. Berg, Practices of Weight Regulation Among 

Elite Athletes in Combat Sports: A Matter of Mental Advantage? Journal of Athletic Training 

(Allen Press), 2013. 48(1): p. 99-108. 

9. Oppliger, R.A., et al., Bulimic behaviors among interscholastic wrestlers: a statewide survey. 

Pediatrics, 1993. 91(4): p. 826-831. 

10. Artioli, G.G., et al., Rapid weight loss followed by recovery time does not affect judo-related 

performance. J. Sports Sci., 2010. 28(1): p. 21-32. 

11. Chaabène, H., et al., Amateur Boxing: Physical and Physiological Attributes. Sports Med., 

2014: p. 1-16. 

12. Langan-Evans, C., G.L. Close, and J.P. Morton, Making Weight in Combat Sports. Strength & 

Conditioning Journal (Lippincott Williams & Wilkins), 2011. 33(6): p. 25-39. 

13. Morton, J.P., et al., Making the Weight: A Case Study From Professional Boxing. Int. J. Sport 

Nutr. Exerc. Metab., 2010. 20(1): p. 80-85. 

14. Ohhashi, G., et al., Problems in health management of professional boxers in Japan. Br. J. 

Sports Med., 2002. 36(5): p. 346-352. 

15. Reljic, D., et al., Rapid body mass loss affects erythropoiesis and hemolysis but does not 

impair aerobic performance in combat athletes. Scand. J. Med. Sci. Sports, 2016. 26(5): p. 

507-17. 

16. Reljic, D., et al., Rapid weight loss and the body fluid balance and hemoglobin mass of elite 

amateur boxers. J Athl Train, 2013. 48(1): p. 109-117. 

17. Reljic, D., et al., Effects of pre-competitional rapid weight loss on nutrition, vitamin status 

and oxidative stress in elite boxers. J. Sports Sci., 2014: p. 1-12. 

18. Horswill, C., et al., Influence of rapid weight gain after the weigh-in on success in collegiate 

wrestlers. Med. Sci. Sports Exerc., 1994. 26(10): p. 1290-1294. 

19. Kazemi, M., A. Rahman, and M. De Ciantis, Weight cycling in adolescent Taekwondo 

athletes. J Can Chiropr Assoc, 2011. 55(4): p. 318-324. 

20. Wroble, R.R. and D.P. Moxley, Acute weight gain and its relationship to success in high 

school wrestlers. Med. Sci. Sports Exerc., 1998. 30(6): p. 949-51. 

Accepted author manuscript version reprinted, by permission, from International Journal of Sports Physiology and Performance, 12(7), 856-863. 
 https://doi.org/10.1123/ijspp.2016-0311 

© Human Kinetics, Inc



21. Reale, R., et al., Regain in Body Mass After Weigh-In is Linked to Success in Real Life Judo 

Competition. Int. J. Sport Nutr. Exerc. Metab., 2016. 

22. Franchini, E., et al., Physiological profiles of elite judo athletes. Sports Med., 2011. 41(2): p. 

147-66. 

23. Horswill, C.A., Applied physiology of amateur wrestling. Sports Med., 1992. 14(2): p. 114-

143. 

24. Slater, G.J., et al., Body-mass management of Australian lightweight rowers prior to and 

during competition. Med. Sci. Sports Exerc., 2005. 37(5): p. 860-866. 

25. Monro, J.A., Faecal bulking index: A physiological basis for dietary management of bulk in 

the distal colon. Asia Pac. J. Clin. Nutr., 2000. 9(2): p. 74-81. 

26. Khosla, T. and W. Billewicz, Measurement of change in body-weight. Br. J. Nutr., 1964. 

18(01): p. 227-239. 

27. Reale, R., G. Slater, and L.M. Burke, Acute Weight Loss Strategies for Combat Sports and 

Applications to Olympic Success. Int. J. Sports Physiol. Perform., 2016. 

28. Shirreffs, S.M., L.E. Armstrong, and S.N. Cheuvront, Fluid and electrolyte needs for 

preparation and recovery from training and competition. J. Sports Sci., 2004. 22(1): p. 57-63. 

29. Shirreffs, S.M. and M.N. Sawka, Fluid and electrolyte needs for training, competition, and 

recovery. J. Sports Sci., 2011. 29 Suppl 1: p. S39-S46. 

30. Burke, L.M. and G.R. Cox, Nutrition in combat sports, in Combat sports medicine. 2009, 

Springer. p. 1-20. 

31. Horswill, C.A., Making weight in combat sports, in Combat Sports Medicine. 2009, Springer. 

p. 21-39. 

32. Dubnov-Raz, G., et al., Can height categories replace weight categories in striking martial arts 

competitions? A pilot study. J Hum Kinet, 2015. 47: p. 91-98. 

  

Accepted author manuscript version reprinted, by permission, from International Journal of Sports Physiology and Performance, 12(7), 856-863. 
 https://doi.org/10.1123/ijspp.2016-0311 

© Human Kinetics, Inc



10. Figures and tables

Accepted author manuscript version reprinted, by permission, from International Journal of Sports Physiology and Performance, 12(7), 856-863. 
 https://doi.org/10.1123/ijspp.2016-0311 

© Human Kinetics, Inc



Accepted author manuscript version reprinted, by permission, from International Journal of Sports Physiology and Performance, 12(7), 856-863. 
 https://doi.org/10.1123/ijspp.2016-0311 

© Human Kinetics, Inc



Accepted author manuscript version reprinted, by permission, from International Journal of Sports Physiology and Performance, 12(7), 856-863. 
 https://doi.org/10.1123/ijspp.2016-0311 

© Human Kinetics, Inc



Accepted author manuscript version reprinted, by permission, from International Journal of Sports Physiology and Performance, 12(7), 856-863. 
 https://doi.org/10.1123/ijspp.2016-0311 

© Human Kinetics, Inc



 

  

Accepted author manuscript version reprinted, by permission, from International Journal of Sports Physiology and Performance, 12(7), 856-863. 
 https://doi.org/10.1123/ijspp.2016-0311 

© Human Kinetics, Inc



Table 1. Mean weigh-in and pre-bout body mass (BM) of boxers 

  Males Females Combined 

n = 70 (70%) 30 (30%) 100 

Weigh-in BM 66.99±10.4kg 58.66±7.6kg* 64.49±10.35kg 

Pre-bout BM 68.35±10.28kg 59.49±7.4kg* 65.70±10.32kg 

BM re-gain (Kg) 1.36±0.97kg 0.82±0.9kg* 1.2±0.98kg 

BM re-gain (%) 2.1±1.6% 1.59±1.6%* 1.9±1.6% 

* Donates significant difference from males 
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Table 2. Self-reported acute weight loss methods prior to weigh-in  

 Active dehydration Passive 

dehydration 

Both Neither 

Fluid manipulation 30% 9% 41% 20% 

 Reduce portion 

sizes/ skip meals 

Reduce fibre 

intake 

Both None 

Gut content manipulation 59% 3% 11% 27% 

 Reduce carbohydrate 

intake 

Reduce 

energy intake 

Both Neither 

Energy / carbohydrate 

manipulation 

23% 8% 10% 59% 

Chi square analysis determined reported frequencies to responses for each question were 

significantly different to chance (p < 0.01) 
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Table 3. Athlete post weigh-in food intake practices 

 Always Sometimes Never 

Consumes foods or snacks other than fluid 83% 16% 1% 

Prepares own meals and snacks 42% 50% 8% 

Utilises pre-packaged meals or snacks 8% 73% 19% 

Purposely consumes high salt foods or adds salt to food 6% 40% 54% 

Consumes vegetables, legumes or beans post weigh-in 34% 44% 22% 

Consumes fruit post weigh-in 55% 37% 8% 

Consumes grains/cereals/pasta/breads etc. post weigh-in 44% 50% 6% 

Consumes meat or fish post weigh-in 37% 48% 15% 

Consumes dairy post weigh-in 8% 55% 37% 

Consumes fats/oils post weigh-in 8% 52% 40% 

Consumes sports foods (bars, gels, drinks) post weigh-in 12% 62% 26% 

    

 <1 hr 1-2 hrs >2 hrs 

How close to your fight do you consume solid foods 12% 58% 30% 

Chi square analysis determined reported frequencies to responses for each question were 
significantly different to chance (p < 0.01), except for “Consumes vegetables, legumes or beans post 
weigh-in” (p = 0.15). 

Differences between reported frequencies to food group responses (Q5-11) were significant also ([χ2 
(12, N=73) = 132.4, p < 0.001]. 
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Table 4. Athlete post weigh-in fluid intake choices 

 Mostly Often Infrequently Never 

Consume water post weigh-in 77% 22% 1% 0% 

Consume soft drinks post weigh-in 0% 5% 18% 77% 

Consume fruit juice post weigh-in 0% 18% 26% 56% 

Consume milk post weigh-in 0% 15% 22% 63% 

Consume meal replacement drinks post weigh-in 3% 16% 25% 56% 

Consume protein supplements post weigh-in 3% 25% 25% 47% 

Consume sports drinks post weigh-in 27% 47% 16% 10% 

Consume electrolyte replacement drinks post 

weigh-in 

29% 29% 16% 26% 

Chi square analysis determined reported frequencies to responses for each question were 
significantly different to chance (p < 0.01), except for “Consume electrolyte replacement drinks post 
weigh-in” (p = 0.46). 

Differences between reported frequencies to responses were significant also ([χ2 (21, N=73) = 
489.9, p < 0.001]. 
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Table 5. Influences on boxers post weigh-in food and fluid choices and volumes 

consumed 

Percentage of respondents indicating being influenced by this factor 

 

 

Thirst/ 

hunger 

Taste Coaches 

advice 

Dietitian/ 

doctors’ 

advice 

Other 

boxers’ 

advice 

Weight 

lost in 

the last 

48 hours 

Weight 

lost in 

the past 

week 

Weight 

of the 

food 

Fluid  70% 11% 21% 14% 1% 52% 23% - 

Food 53% 27% 26% 10% 4% 40% 29% 19% 

Chi square analysis determined reported frequencies to responses for fluid and food were 
significantly different to chance (p < 0.001). 

Differences between reported frequencies to responses between fluid and food were significant also 
([χ2 (7, N=73) = 27.09, p = 0.0003]. 
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