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ABSTRACT 

In 1998, the NCAA changed several weigh-in rules and procedures to maintain the 

integrity of the sport and protect the safety of competitors. Despite this progress, unhealthy 

weight management tactics are still utilized. Retention stems from the belief that weight loss can 

serve as an ergogenic aid against opponents. Few studies to date have investigated collegiate 

athletes’ mood in relation to performance. Common weight loss methods of college wresters 

were assessed preseason, at weight certification, midseason, and postseason. Effects of gradual 

weight loss (GWL) and rapid weight loss (RWL) on performance, as measured by season 

winning percentages, mood, and loss attribution, were assessed.  

Twenty-eight male wrestlers of a nationally ranked Division I varsity wrestling team 

provided complete data, which included:  BMI, % body fat, weight losses practices and loss 

attribution rankings, mood state, as measured by the Brunel Mood Scale (BRUMS), and  record 

of season winning percentage. Wrestlers were divided into RWL and GWL groups based on 

whether they self reported dieting preseason. Parameters, weight loss practices, season 

performance, and mood variables were compared within and between groups at multiple time 

points.  Analyses completed using SPSS statistical software V.18 (IBM Company, Chicago, IL). 

The RWL group won significantly more matches than their teammates in the GWL group 

with a mean difference of 23.5% (p <0.05). At certification, the RWL group increased vigor 

while the GWL group decreased vigor (Trend with a p = <0.1). The RWL group had a significant 

decrease in tension from preseason to certification (p < .05), while no difference was noted for 

the GWL group. BRUMS scores, also did not correlate with season wins. There is not enough 

evidence to conclude that the overall mood of the GWL group was different from RWL athletes, 

nor is there enough evidence regarding their mood to explain their lower winning percentage. 

BRUMS trends remained constant over the season collection periods, indicating that athletes 

likely maintained their chosen weight loss practices throughout the season. The negative 

relationship between this NCAA sanctioned weight loss practice and performance indicates that 

the NCAA weight management program and current dieting habits of collegiate wrestlers stand 

to be improved. 
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CHAPTER 1 

INTRODUCTION 

The long accepted weight control practices in collegiate wrestling were called into 

serious question after three successful athletes lost their lives while preparing for competition in 

1997. Unhealthy weight management was an undeniable common factor in the deaths. While 

each case involved a different college, these athletes’ deaths shared several key characteristics. 

All engaged in intense exercise, utilized vapor-impermeable (sauna) suits under warm-up 

clothing, and actively restricted food and fluid intake in attempts to lose between 25-37 lbs 

(about 15% of total body weight) to reach their respective competition classes over a relatively 

short period of time. Measures after death indicated dehydration to the point of hyperthermia, 

ultimately resulting in death (CDC, 1998; Schnirring, 2002).  

These deaths caused the National Collegiate Athletic Association (NCAA) to revise their 

guidelines for weight loss practices by:  

 Moving weigh-ins  from the night before competition to an hour before 

competition , eliminating the extensive hydration and recovery period, 

hypothetically decreasing the amount of weight athletes could realistically lose 

and still be successful competing 

 Adding 5-7 pounds (lb) to each weight class (for instance, the 150 lb class was 

adjusted to 157 lb) 

 Mandating a season start weight certification program 

 Enforcing a ban on dangerous weight loss practices such as the use of: laxatives, 

emetics, diuretics, excessive food/fluid restriction, hot rooms >80 °F, rubber suits, 

and artificial/intravenous hydration (CDC, 1998).   

These modified NCAA regulations have decreased unhealthy weight loss practices significantly 

(Oppliger, Nelson Steen, & Scott, 2003; Oppliger, Utter, Scott, Dick, & Klosser, 2006). 

However, they still heavily support dietary restriction as the ―optimal‖ tool for weight loss. New 

regulations go against the joint position statement released in 1998 by the American College of 

Sports Medicine (ACSM) and American Family Physicians, which states that physicians should 

discourage the athletes from consuming less than their minimal daily needs, as determined by the 
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1998 Recommended Daily Allowance guidelines (American Family Physician, 1998).  Currently 

there is little available evidence showing that extreme dietary restriction, and the sought weight 

loss that results, actually works to a wrestler’s advantage in competition.  

Current NCAA guidelines do not dictate any psychological or nutritional knowledge test 

that could flag athletes in need of nutrition counseling or intervention by the coaching staff. 

Previous studies have linked depressed mood with a higher risk for eating disorders. However, 

few studies to date have investigated collegiate athletes’ mood and psychological state as a result 

of weight loss practices and related them back to performance. 

While there is abundant data that contradicts the belief that weight loss is beneficial, 

published studies have not discussed the actual outcomes of wrestling matches in relation to 

weight loss. Preliminary data by our laboratory (Gravani, Leen & Utermohlen, 2008) linked 

preseason weight loss by dietary restriction and excessive exercise to decreased season 

competition performance, as expressed by percent wins, among 24 Division I collegiate 

wrestlers. Of all possible performance indicator tests, season results should be the most 

important.  This measure is non-invasive, cost efficient, and most importantly, reflects outcomes 

of the actual sport. Further, current studies have not proposed a link between the combination of 

weight loss methods and mood with overall competition performance. 

The goal of the proposed study is to determine the relationship of weight loss practices 

with the athlete’s mood and examine the effect of both on competitive success. Improvement 

with the NCAA rule changes has been slow. Defining a link between weight loss, psyche, and 

performance in competition, could improve compliance by coaches and athletes and further 

current NCAA regulations regarding weight control among wrestlers. 
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CHAPTER 2 

LITERATURE REVIEW 

Despite changes in weigh-in and weight management rules set by the NCAA Collegiate 

Wrestling Committee for wrestlers, unhealthy weight management practices are still used by the 

wrestlers. Retention of these practices stems from the belief that weight loss can serve as an 

ergogenic aid against opponents. The following literature review discusses the nature of the sport 

of wrestling, reasoning for weight control, how the new rules have changed athletes’ habits, and 

how this weight loss can negatively affect performance and mood.  

2.1 Wrestling Rules 

The goal of wrestling is to gain control of the opponent and work towards a pin-fall in 

order to win the match and score the most team points possible.  College matches are seven 

minutes long, divided into three periods of 3 minutes, 2 minutes, and 2 minutes.  The first period 

starts in the neutral position with both grapplers standing.  Each wrestler gets his choice of 

position for one of the remaining two periods of the match.  Who receives the first choice is 

dependent on the referee’s coin flip.  The wrestler who receives the choice of position has the 

opportunity to choose top, bottom, neutral or defer his choice that period in order to have the 

choice in the third period.  There are only a few seconds rest allowed between periods for a 

position change (NCAA Wrestling Committee, 2009). See APPENDIX C for a more specific 

description of point allocations. 

2.2 NCAA Regulations 

NCAA Division I men’s wrestling regular competition season begins October 15
th

 every 

year, lasting 144 days, and culminating with the NCAA Championships in mid-March. During 

the season, competitions can occur any time, though dual meets or tournaments are commonly 

scheduled on the weekends (NCAA Membership Services, 2009). 

College wresting is divided into10 competitive weight classes: 125 lbs, 133 lbs, 141 lbs, 

149 lbs, 157 lbs, 165 lbs, 174 lbs, 184 lbs, 197 lbs and Heavyweight (183-285 lbs) (NCAA 

Wrestling Committee, 2009).  These weight classes ensure that opponents will be evenly 

matched in size. 
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During the first official practice of the season, a sports medicine doctor, athletic trainer, 

or registered dietitian, is designated the official NCAA ―assessor‖ for the team. This professional 

oversees the weight certification procedures which involve several steps. 

 Establishing wrestling weight classes begins with weigh-in and skin fold measurements 

(3-Sites: Triceps, Subscap, Abdomen) of each eligible athlete. The athletes are required to weigh 

in at the specific weight of their desired competition class. (For instance, an athlete who desires 

to compete that season in the 149 lb class would need to weigh in at 149 lbs). The NCAA’s 

Wrestling Weight Management Policy (WMP) mandates that this anthropometric data be entered 

online into the National Wrestling Coaches Association Optimal Performance Calculator (OPC), 

which attempts to determine the ideal competition weight for each athlete based on his initial 

body composition, outlining a calorie regulation plan for desired weight gain or loss and 

establishes the lowest allowable weight for the athlete during the season (NCAA Wrestling 

Committee, 2002). The program is designed to alleviate any pressure on athletes to compete at a 

lower weight class which may not be healthy for their body type and mass (Moyer, 2007). 

Hydration tests are performed on each athlete as well. If a wrestler has a percent body fat 

of less than 5%, or a urine specific gravity measurement over 1.020, the wrestler fails the 

certification process. Consequently he cannot try to certify or compete at that weight class for the 

rest of the season. The athlete is considered ―certified‖ when all these requirements are met. 

After this minimum weight class is determined by the assessor and OPC, the wrestler is allowed 

to participate in practices and is eligible for NCAA competition (Traviolia, 2009).  

The first competition weight solidifies a given individual’s weight class for the remainder 

of the season (NCAA Wrestling Committee, 2009). However, if an athlete gains significant 

weight between weigh-ins (defined as reaching two weight classes above their certified class), 

his certification is revoked, as mandated by the WMP. For instance, if a wrestler certified to 

compete in the 149 lb class weighs in at 165 lb at any point during preseason or season, he 

becomes disqualified for that weight class for that season (even if he is planning to compete at a 

higher weight class for a specific competition). The lowest class he can compete in following a 

weigh in at 165 lbs, two classes above his certification, would be the 157 lb bracket, one weight 

below the class he had previously weighed in (NCAA Wrestling Committee, 2009).  

If a wrestler desires to change his competition class, there are several NCAA steps to 

accomplish this. He may weigh in at his certified class, but then compete in a higher weight 
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bracket for that duel (i.e.: weigh in at 133 lbs but compete in the 141 lb bracket). If this option is 

followed, the athlete can return to his original class at any time. However, if he weighs in at a 

higher class, he forfeits his old certification and is automatically placed at a higher class, as in 

the previous paragraph example. The athlete cannot revert back to his former weight class 

without going through a strict appeals process. In the event that an athlete would like to move 

down a weight class, he must be approved for an appeal. These are not encouraged except for 

when a season ending injury or other serious occurrence leaves a weight class starting position 

open mid-season. After verifying that the new class is not below the athlete’s OPC minimum 

weight, weekly weigh-ins must be conducted to document that the athlete is not losing more than 

1.5 % body weight/week (NCAA Wrestling Committee, 2009).  

Irrespective of weigh class, unhealthy weight loss practices are prohibited by the NCAA. 

As stated under Rule 3 of the 2008 NCAA D-I Wrestling Men’s Rules and Interpretations, ―The 

use of laxatives, emetics, excessive food or fluid restriction, self-induced vomiting, hot rooms, 

hot boxes, saunas, and steam rooms are prohibited for any purpose‖ (NCAA Wrestling 

Committee, 2009). Diuretics, vapor-impermeable suits (such as rubber) or other dehydration 

tools are also prohibited. Elaboration about other dehydration ―tools‖ was not clearly stated by 

the NCAA. Artificial rehydration, such as intravenous hydration is also not permitted. Any 

athletes found violating these policies are banned from the current competition, and if caught a 

second time, are suspended for the rest of the season (NCAA Wrestling Committee, 2009).  

2.3 Dual Meets and Tournaments 

Weigh in procedures signal the start of every competition. Wrestlers weigh in by weight 

class order (125 - heavyweight). No contestant can leave the weigh-in area or continue further 

weight reduction activities at that time. Dual meets begin one hour after official weigh-ins are 

completed. With tournaments or multiple duals in one day, athletes weigh-in once at the start of 

the day. For dual meets, order of competition is determined by a random drawing of a weight 

class. The next matches follow in class order. For instance, if 197 lb class is drawn, they will 

begin the competition, followed by the heavyweight class, and then by the 125 lb class, 

eventually ending the match with the 184 lb class (NCAA Wrestling Committee, 2009).  
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2.4 Rationale for Weight Loss 

Despite the OPC resource and WMP rules, many athletes continue to compete at the 

lowest weight possible. Retention of these practices stems from the belief that weight loss can 

serve as an ergogenic aid against opponents. The heavier an athlete can be during a match while 

still qualifying for their given weight class, the better chance he has of being stronger than his 

opponent (Ransone & Hughes, 2004). There are two main weight loss strategies utilized by 

collegiate wrestlers; gradual and rapid. Gradual, long term, weight loss (GWL) is completed over 

several weeks by caloric restriction and a negative energy balance. This method is encouraged by 

the new NCAA WMP as the ―safe‖ weight reduction method (NCAA Wrestling Committee, 

2002).  In one study, GWL athletes lost an average of 5.0 ±0.4% of their original weight over a 

three week period (Fogelholm, Koskinen, Laakso, Rankinen, & Ruckonen, 1993). Rapid, short 

term, weight loss (RWL) occurs in a span of a week or less. This quick fix is a result of depletion 

of body water stores; a form of severe dehydration. Common methods for rapid body weight 

reduction include: severe dietary and fluid restriction, fasting, extensive cardiovascular exercise, 

often while wearing vapor impermeable suits or layered clothing, and hot rooms, or saunas to 

induce sweating (Kukidome, Shirai, Kubo, & Nakashima, 2008; Marttinen, 2008). The 

dehydration associated with RWL can be dangerous. Accordingly, NCAA rules clearly state that 

―any and all weight control practices that could potentially risk the health of the participating 

student-athlete should be eliminated from wrestling…‖ (NCAA Wrestling Committee, 2002).  

However, research has documented that wrestlers often begin to shed their last required 

8-10 lbs for a weigh in over a two day period before competition. Obviously, the manifested 

RWL must be completed using risky measures such as extreme fluid and caloric restriction 

(Kukidome et al., 2008; Oppliger et al., 2003; Ransone & Hughes, 2004). From a nutrition 

standpoint, this treatment of weight loss as an ergogenic aid indicates that the coaches and 

athletes seem to assume that extensive weight cutting does not hinder performance on the mat 

(Ransone & Hughes, 2004).  

2.5 Implications of NCAA Rule Changes 

Three major studies have examined athletes’ weight management practices since the 

NCAA rule amendments.  A survey of 43 men’s college wrestling teams, representing all three 

Divisions, found that wrestlers lost between 6.9 ± 4.7% body weight over a competitive season.  
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During the postseason, the athletes gained back up to 8.6% of their body weight. Forty percent of 

respondents stated that new NCAA WMP and guidelines discouraged dangerous weight loss 

practices. Eighty percent of their responses reported gradual dieting and 75% increased their 

preseason exercise. Despite these shifts away from banned weight loss practices, the study also 

indicated that 55% of wrestlers fasted, 27% used rubber suits and slightly over 27% used sauna 

suits, indicating that extreme weight loss practices are still in existence (Oppliger et al., 2003). 

Another study of 78 Division I male collegiate wrestlers from schools that finished in the 

top five at the NCAA Wrestling Championships was conducted by Ransone and Hughes (2004). 

Each subject was weighed 24 hours before, 1 hour before, and 24 hours after an NCAA regulated 

wrestling match. Significant differences were found between athletes’ weights 24 hours and 1 

hour prior to competition (73.9 ± 11.6 kg and 72.5 ± 11.7 kg, respectively) and 24 hours after 

(73.7 ± 13.6 kg) a competitive match. These results demonstrated that, despite the rule changes 

in 2002, wrestlers still seem to be practicing RWL within 24 hours of competitions (Ransone & 

Hughes, 2004). 

However, the most recent study of 811 NCAA male wrestlers that participated in NCAA 

championship tournaments (all three divisions) showed that the WMP seemed to be effective in 

eliciting safer weight loss habits (Oppliger et al., 2006). Weight and percent body fat decreased 

significantly between pre and post season, but minimum weight, defined by the WMP as the 

lowest weight attainable by a wrestler while maintaining 5% body fat, did not fluctuate between 

pre and post season, indicating a decrease in RWL (Oppliger et al., 2006). While this may be 

true, dietary habits in the 2003 report were far from ideal. Without more positive data there is 

concern that extreme caloric restriction continues to be practiced by college wrestlers. 

2.6 Weight Loss and Performance 

A summary of studies that explored the relationship between weight loss and performance in 

wrestlers is presented in Table 1. All concluded that increased weight loss due to demands of the 

sport negatively affected performance at time of testing.  
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Table 1  

Summary of Papers Concerning the Relationship of Weight Loss to Performance in 

Collegiate Wrestlers 

Authors (n) Study Design Results 

Laquale, 

1994 

14 male 

Division III 

collegiate 

wrestlers 

Athletes divided into weight cycler 

(WTC) or non-wt cycler (NWC).  

Measures were taken preseason, within 

the last two months of the season, and 

post season (one week post competition) 

At each phase the following data was 

collected:  

-dietary recall for 4 days surrounding a 

competitive match. 

- Body composition measured via 

Bioelectrical impedance and 6 site skin 

fold measures.  

-Profile of mood state analysis given. 

- Hand grip dynamometer 

Severe energy restriction noted by 

some WTC before weigh-ins. 

WTC performance, mood, fatigue 

level not altered, but they had 

higher rates of injury than NWC. 

NWC handgrip strength also inc 

over season, while WTC remained 

constant. Both decreased fat, fat 

free mass and wt over season. 

Rankin, 

Ocel, Craft, 

1996 

12 male 

collegiate 

wrestlers 

Athletes all given a hypocaloric diet for 

weight loss purposes (18kcals/kg). Then 

divided into two groups for re-feeding 

after wt loss: High CHO (HC) & Medium 

CHO (MC). Athletes were tested 1) 

before, 2) after wt loss and 3) after re-

feeding 

Body fat: Skinfold 

Performance test: anaerobic arm ergometer 

test completed 3 times. 

Blood draw: Completed 1 minute after 

each performance test, analyzed for PCO2, 

and PH with a blood gas analyzer 

Both groups significantly reduced 

total work capacity after wt loss 

(measured on a bike ergometer). 

HC in Test 3 was 99.1% Test 1, 

while MC only was 91.5% of 

initial work.  

Average loss of 3.3% body weight 

via energy restriction significantly 

reduced anaerobic performance of 

the wrestlers. HC re-feeding 

seemed to recover performance, 

while MC did not. 
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Table 1- continued  

Authors (n) Study Design Results 

Buford, 

Rossi, 

Smith, 

O’Brien, & 

Pickering, 

2006 

12 Division I 

Men’s 

collegiate 

wrestlers 

from 

Oklahoma 

State 

University 

Tests completed mid season and 3 weeks 

postseason.  

Peak torque: 3 trials of maximal isometric 

voluntary knee extensions on Biodex 

dynamometer chair.  

Hydration: Assessed by urinalysis, with a 

urine specific gravity of ≥1.020 g/ml-1
 used 

as the minimum value for adequate 

hydration. 

As compared to measures in mid 

season, wt significantly increased 3 

wks after competition season, as did 

peak torque: body wt ratio (via 

isometric leg extension), no significant 

changes in urine specific gravity 

noted. Therefore, post season, 

wrestlers gained body wt and muscle 

performance without varying 

hydration status. 

Kukidome, 

et al., 2008 

12  wrestlers 

(male: 18-22 

yrs) who 

competed in 

Japan’s 2005 

intercollegiate 

wrestling 

tournament 

Evaluated at 5 points: 

 1 month prior to weigh-in 

 1 wk before weigh-in 

 Day of weigh-in 

 Post match 

 1 wk post weigh-in 

MRIs were taken of the trunk and right 

femur. Bones, nerves and arteries were 

excluded from the areas analyzed and 

cross-sectional area was calculated using 

image analysis software. Body 

composition was taken via bioelectrical 

impedance.  

 

Compared to one month prior, body 

weight, body fat, body water, and 

trunk cross-section (including 

measures of trunk viscera, muscle, and 

fat), quadriceps muscles, lower 

subcutaneous fat, and food intake, all 

decreased significantly on weigh-in 

day. All athletes recovered to pre-

match levels of measures one week 

after competition. 

Marttinen, 

2008 

16 Division I 

male 

collegiate 

wrestlers 

Two trials: one 6 days prior to 

competition, and another immediately post 

weigh in prior to competition. Both 

consisted of: 

-Weigh in. 

-Urine sample taken and urinalysis 

conducted. Hydrated defined as ≥1.020 

g/ml
-1

 

-Performance tests: 

Grip strength measured via grip 

dynamometer,  Wingate test on cycle. 

No difference in upper body strength 

(Hand grip), Wingate readings were 

found. Concluding that weight loss did 

not affect wrestlers physiologically.  
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While individual studies in Table 1 described different aspects of performance, their 

designs and findings were similar. Each was comprised of 12 or more collegiate male wrestlers, 

with two out of five specifying Division I athletes. All but one concluded that weight loss, or 

weight cycling (WTC), due to the sport negatively affected performance at time of testing, 

though none considered the issue of competition wins versus losses.  

In the Laquale study, WTC athletes, or those most likely engaged in RWL practices, were 

at higher risk for injury. Similarly, their hand-grip strength remained constant over the 

competitive season, while non-weight cycling (NWC) athletes’ readings increased (Laquale, 

1994). When placed on a hypo-caloric diet for 72 hours (to simulate dietary practices of wrestlers 

before competition) total work capacity measured on a hand-crank bike ergometer was decreased 

by 7.6% compared to before the weight loss period (Rankin, Ocel, & Craft, 1996). Analogously, 

peak torque measured via isometric leg extension was significantly lower in season than three 

weeks post season (Buford et al., 2006). Further research illustrated that RWL significantly alters 

several body region measurements. When comparing body composition on weigh-in day to one 

month before, cross-sectional areas of trunk muscles and subcutaneous fat deposits in lower 

extremities were both significantly different, as were abdominal cavity cross-sectional areas 

(Kukidome et al., 2008). While no performance testing was conducted in this experiment, it is 

likely that shrinkage of trunk muscles, fat deposits, and abdominal cavity area in previously 

healthy athletes, at the very least, would not lead to improved performance results.  

However, the findings of Marttinen (2008) were discrepant from other studies presented. 

Despite the fact that 12 wrestlers lost more than 2% of their body weight within the 5 days 

between the trials, no performance measures, including absolute and relative peak or average 

power, fatigue index, or grip strength, illustrated significant changes among groups or over time. 

Several other findings reported in this study varied from those previously discussed. Both hand 

grip and Wingate tests showed no significant difference among groups across time. One possible 

explanation for the lack of significance is that these tests alone do not properly exemplify 

performance in the sport of wrestling. For instance, grip strength was used as a measure of 

upper-body strength.  In a match, the athlete is required to use agility, speed, and overall arm 

movements, not just grip the opponent as hard as possible (Marttinen, 2008). Wingate, a 30 

second test of anaerobic power, cannot begin to account for a 7 minute match, in portions of 

which, muscles clearly utilize aerobic pathways for energy production. 
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2.7 Mood Profiling for Athletes 

As presented in the section on the influence of weight loss on performance, there is a fine 

line between competitive advantage and bodily harm or performance detriment in the sport of 

wrestling. Filaire, Matthiew, Pannafieux, & Ferrrand (2007) proposed that mood profiling could 

provide a strategy for identifying athletes at risk for contracting eating disorders or practicing 

disordered eating. If linked, profiling could serve to further prevent the dire circumstances seen 

in the 1998 deaths. Additionally, mood has been used as a method for assessing overtraining in 

rowers and cross-country runners and to help monitor mental wellbeing around stressful 

competition periods, such as the Olympics (LeUnes & Burger, 2000).  

Mood can be considered a ―transitory construct‖ (Terry, 1995), or more specifically, ―a 

set of feelings, ephemeral in nature, varying in intensity and duration, and usually involving 

more than one emotion‖ (Lane & Terry, 2000). Emotion is considered a brief but intense 

experience stimulated by cognitive reflection of an environment, while mood is less intense but 

more drawn out in nature (Lane & Terry, 2000). In other words, emotion is derived from an 

individual’s assessment of how something or someone personally effects their own wellbeing, 

while mood is a less specific way of viewing and responding to ―past, current or future concerns‖ 

(Stevens, Lane, & Terry, 2006). 

Profiling of these feelings was initially developed by McNair et al. in the mid 1970s with 

the creation of the Profile of Mood States (POMS) (LeUnes & Burger, 2000). The main purpose 

of the POMS is to get a more tangible indicator of an athlete’s mindset. Potential further uses 

proposed for elite athletes include: as an intervention, to begin a discussion of how an athlete is 

feeling or what is bothering him/her, to understand the importance of mental training on personal 

performance, or for performance prediction. Overall mood analysis is promoted as a method for 

preemptive identification of problems, including familial, coaching staff miss-match, confidence 

issues, or overtraining, and as a monitor for emotional responses to injury or new training 

settings (Terry, 1995).  

The original design of the POMS included a sixty-five-item assessment that measured six 

dimensions of mood based on a five point scale from ―not at all‖ to ―extremely‖ to assess typical 

mood reactions at a specific point in time. An individual ranked each of the 65 adjectives based 

on ―how have you been feeling in the last week, including today‖ and on ―how you are feeling 
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right now.‖ These factors are then analyzed into six pre-calculated subscales: Tension-anxiety, 

depression, anger-hostility, vigor-activity, fatigue-inertia, and confusion-bewilderment. Total 

mood disturbance can also be calculated by adding all of the subscale scores and subtracting 

vigor (LeUnes & Burger, 2000). 

 Research has validated the test’s use with athletes. Early studies found that POMS 

results could successfully predict Olympic team members from near-Olympians in cross country 

running, rowing, and wrestling (Terry, 1995). A designated mood pattern for Olympians, termed 

an iceberg profile, presents with higher vigor than their less successful counterparts, with lower 

tension, depression, anger, fatigue and confusion. This is proposed as an indicator of positive 

mental health, and is alternately referred to as the Mental Health Model (Beedie, Terry, & Lane, 

2000; LeUnes & Burger, 2000). See APPENDIX D.  

In one iceberg study, 73.8% of successful athletes and only 54.1% of less successful 

athletes fit the iceberg profile (Terry, 1995). In cases where successful athletes did not fit the 

iceberg profile, researchers concluded success was attained despite mood, not because of it. 

Under conditions of short duration activity (<10 minutes) encompassing comparable skill level 

among competitors, pre-performance mood profiles seemed to predict a large fraction of 

performance variation (Terry, 1995). For some combat sports, including wrestling, increased 

anger scores were also positively associated with winning a competition (LeUnes & Burger, 

2000).  

Shortened versions of the POMS are found to yield similar results but provide flexibility 

for use with athletes (LeUnes & Burger, 2000). The Brunel Mood Scale (BRUMS) was 

originally named the POMS-A, a shortened, more straightforward mood profile for adolescents. 

BRUMS is the most extensively researched abridged inventory. It has been validated for use 

with both adult and student-athletes (Terry, Lane, & Fogarty, 2003).  

2.8 Weight Loss and Mood 

Previous studies have linked depressed mood with both food deprivation and a higher 

risk for eating disorders (Choma, Sphorzo, & Keller, 1998; Filaire, 2007), both of which 

wrestlers may be susceptible to as a result of unsafe or under-supervised weight loss strategies. 

Further, in a study comparing non-competitive students to competitive judoists and cyclists, the 

athletes were more likely to exhibit depression, illustrated by the POMS inventory, than the non-
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competitive students (p <0.01) (Filaire, 2007). Depressed mood was also found to be the most 

significant predictor of the Eating Attitudes Test (EAT-26), with an R
2
 value of 0.64 (p <0.001). 

The EAT-26 is a validated questionnaire that that identifies weight concerns and unhealthy 

eating habits (Filaire, 2007).  

In a study by Degoutte et al. (2006), a group of 10 dieting judo athletes were compared to 

10 controls. The athletes consumed a low carbohydrate intake during trials, while controls did 

not. The dieting group had significant decreases in weight. BRUMS test results documented 

increased fatigue, tension with decreased vigor in comparison to non-dieting controls. 

Researchers concluded that weight reduction pre-match by excessive exercise and caloric 

restriction negatively affected the psychology of athletes (Degoutte, et al., 2006). Similarly, 

Horswill, Hickener, Scott, & Costill (1990) studied 12 trained participants before and after losing 

6% body weight on either a low (LC) or high carbohydrate (HC) diet over a 4 day span. POMS 

assessment variables of tension, depression, fatigue, confusion, and anger, were all significantly 

elevated, with vigor significantly lower, comparing pre to post weight loss, irrespective of diet 

type (Horswill et al., 1990). Marttinen (2008), also noted that when wrestlers were given a 

BRUMS on the day of competition, those who had lost ≥ 4% total body weight became 

significantly more confused  and tense than they had been 10 days previously (r = -0.733 and r = 

-0.568  in a Pearson’s Correlation respectively). Athletes who lost <4% body weight illustrated 

no difference in confusion or tension levels (Marttinen, 2008). It can be assumed that heightened 

confusion and tension are negative factors for an athlete who is attempting to wrestle opponents 

at an elite level. 

A further study by Caulfield and Karageorghis (2008) observed the effects of RWL on 41 

professional jockeys (mean age 30.9 years). Similar to collegiate wrestling rules, jockeys must 

―weigh-out‖ no later than 45 minutes prior to competition and can be no more than two pounds 

over their required weight (Liebman, 2005). A BRUMS assessment and EAT-26 inventory were 

repeated at three increments: 1) required minimum weight (achieved by RWL), 2) optimal 

weight (self selected by the jockey when they felt fed and healthy), 3) relaxed weight (when not 

controlling weight for racing). Average weights for each trial were 56.9 kg, 58.0 kg, and 59.1 kg, 

respectively (Caulfield & Karageorghis, 2008). Results for the BRUMS reported at minimum 

weight indicated that the jockeys had far more negative moods, while no significant differences 

between optimal and relaxed weights were observed (p >0.001). Confusion, tension, depression 
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and anger categories were all significantly elevated at minimum weight compared to relaxed 

weight (p <0.001, p <0.05 for tension and confusion), while vigor and fatigue significantly 

decreased from 36.3 to 32.6 and 46.1 to 51.6, respectively (p <0.001). The jockeys also scored 

higher on the EAT- 26 at their minimum weight, compared to optimal (p <0.05), indicating 

increased risk of eating disorders or disordered eating during this time period (Caulfield & 

Karageorghis, 2008).  

One proposed reason weight loss mood has been linked to mood is that RWL could 

provoke neuroglycopenia. This state of severely decreased cognitive function, secondary to 

hypoglycemia, has been demonstrated in both normal and diabetic subjects (Choma et al., 2008; 

Landers, 2001). Choma et al. (1998) compared 14 wrestlers participating in RWL to 15 weight-

maintenance athletes. Wrestlers’ mood, as measured by POMS, became more negative in five of 

the six categories (tension, depression, anger, fatigue, and confusion) after RWL than the 

maintenance group. Controls preserved mood state throughout the study, while, wrestlers’ mood 

profiles reverted to baseline states post-rehydration.  Wrestlers had decreased performance on 

recall and short term memory tests post RWL in comparison to weight-maintenance 

counterparts. Wrestlers also experienced lower blood glucose. Hypoglycemic indicators 

increased 37% from the pre-RWL baseline. No changes were seen between base and test period 

in the controls (Choma et al., 1998).  

The association between mood and weight loss via blood sugar disruption are also related 

to the dynamic of carbohydrate intake, glycogen stores, and performance. That is, weight loss 

can adversely affect both psychology and physiology of the athlete, thereby weakening 

performance. For instance, Horswill et al., (1990) weight loss/carbohydrate diets, discussed 

previously, observed significantly decreased sprint work for the post LC group in comparison to 

pre LC, while the HC group was not affected. Blood pH was also lower pre vs. post weight loss 

regardless of diet, indicating increased H+ production with RWL (Horswill et al., 1990). Another 

study assigned trained, college age, female cyclists, to a LC, moderate carbohydrate (MC) and 

HC diet- each diet was followed by every athlete for 1 week. On the LC diet, decreased vigor 

and total POMS mood state score were observed, along with increased tension, depression, and 

anger compared to both the MC and HC diets. Athletes also performed the worst on cycle 

ergometer testing after a week on the LC diet in comparison to MC and HC (Keith, 1991). 

Further testing of carbohydrate re-feeding of D-I wrestlers post weigh-in by Finn, Dolgener, & 
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Williams (2004), suggests that ingestion of carbohydrates within the first 2 hours post 

certification (i.e. post weigh-in, pre match, for a wrestling dual meet) does not improve lactate 

threshold, sprint work, or mood in comparison to wrestlers receiving a placebo post weigh-in. 

Accordingly, any mood state induced by hypoglycemia or glycogen depletion may not be  

reversed by the typical carbohydrate and fluid replacement within the NCAA allowed timeframe 

prior to competition (Finn et al., 2004).  

2.9 Mood and Performance  

Studies clearly illustrate a link between weight loss and depressed mood. The more 

pertinent question for coaches becomes how this mood affects performance in competition or 

whether mood state can predict performance outcomes. General psychology lab based research 

indicates mood state can influence cognition, conduct, and perception, which are all components 

factoring into athletic prowness in competition (Ekman & Davidson, 1994).  The iceberg profile 

common to Olympians in comparison to less successful athletes also supports the premise that 

mood is indeed a component of successful performance. Mood profiling has been associated with 

significant predictions in performance variation of short duration athletic events (Terry, 1995). 

This is even more relevant in the sport of wrestling because as opposed to team sports, where 

mood may be directly influenced by team dynamic and communication, wrestling is an 

individual, self-reliant sport (Terry, 1995).   

Devenport, Lane, & Hanin, 2005 conducted a retrospective BRUMS assessment on 30 

male student invasion and combat sport athletes, asking them to fill out 4 assessments: 1) how 

they felt right then, 2) how they felt before their best performance, 3) how they felt before their 

worst performance, and 4) how they felt before a performance in which they ended up injured. 

While this retrospective method relied heavily on memory, performance during an event where 

the athlete ended up injured was related with significantly lower confusion and fatigue than 

worst performance (p <.014). Matches that resulted in injury were associated with significantly 

higher depression scores and lower vigor scores than the best performance. It further suggested 

that the absence of confusion and fatigue, coupled with increased vigor, was linked to 

performances at or above expectation (Devonport et al., 2005).  

A meta-analysis by Beedie et al., (2000) attempted to answer two pertinent questions 

evaluating the impact of mood on performance: 1) Does mood differ between athletes of 
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different achievement levels, and, 2) Does mood predict performance outcomes for athletes of 

similar skill. To answer the first question, the relationship between POMS scores and athletic 

achievement level was assessed from 15 applicable studies. A weighted mean of the included 

studies found that mood had a minimal association with skill level (M = 0.10, SD = 0.7), though 

slightly higher vigor was observed in the most successful athletes. To answer the second 

question, researchers examined the relationship between POMS scores and performance 

outcomes of athletes of comparable achievement and skill. Of the 18 studies observed, 73.5% of 

effect sizes noted that successful athletes fell within the iceberg profile/ Mental Health Model. 

The analysis discerned a moderate association between mood and level of performance (M = 

0.31, SD = 0.12). Strong performance was linked with higher vigor scores, and decreased 

tension, depression, confusion, anger and fatigue scores than weak performance. Specifically, 

effects were moderate for confusion, vigor and depression, less for tension and anger, and 

minimal for fatigue (Beedie et al., 2000).  

Findings from Beedie et al., indicated that Mood scores related more to performance in 

short duration sporting events rather than long. Criterion for short duration was specified as an 

event of ≤ 10 minutes (Beedie et al., 2000). Similarly, effect sizes were larger for individual 

sports vs. team sports. Beedie et al., (2000), noted that these observations were logical, given that 

mood is likely to vary throughout an athlete’s performance period, and that the variation can 

increase for events of longer length or involving more dynamics. These findings support Terry’s 

(1995), conclusion that mood profiling is associated with making correct predictions in 

performance variation of short duration athletic events. This may be even more relevant in the 

sport of wrestling. As opposed to team sports, where mood may be directly influenced by team 

dynamic and communication, wrestling is self-reliant (Terry, 1995). Wrestling matches are both 

individual and last only 7 minutes, indicating that mood could indeed be more significant in 

determining successful outcomes than for other sports.  

Beedie et al. (2000) also concluded that performance discrimination from pre-

competition mood had a greater correlation when performance was evaluated via self-references 

(ie: percent of personal best) rather than win/loss criteria. However, only two of the seventeen 

studies examined for objective two measured performance by win/loss percentage. Because of 

the lack of data on win/loss percentages and mood, the absence of a connection between weight 

cutting sports and mood, as well as a need for further clarification of the relationship between 
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mood to performance in a sport specific environment, the current proposal is both relevant and 

important to the fields of sports psychology, sports nutrition, and sports performance. 

The purpose of the present study was to examine what weight loss practices continued to 

be used by collegiate wrestlers prior to competition and to evaluate the influence that rapid and 

gradual weight loss had on competition performance, mood state, and loss attribution prior to 

weigh ins and throughout the NCAA wrestling season.  
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CHAPTER 3 

HYPOTHESES AND METHODS 

Mood and mental attitude factor into the success of preseason weight loss, nutritional 

habits, and overall performance during the competitive season of Division I collegiate wrestlers. 

An athlete’s training regimen for gradual preseason weight loss (GWL), or rapid weight loss 

(RWL) prior to matches are likely to influence these psychological aspects, affecting 

performance. The following specific aims were created in order to examine these relationships 

1. Specific Aim #1: Surveyed nutritional habits and common weight loss methods to assess 

practices used by college wrestlers at defined points during the season. 

2. Specific Aim #2: Examined the effects of GWL and RWL on performance, as measured 

by records of individuals’ winning percentages. 

 

Independent Variable Dependent Variable 

Gradual Preseason weight loss Outcomes of wrestling matches (measured 

as winning percentage) 

Rapid weight loss  

3. Specific aim #3: Evaluated effects of GWL and RWL on mood, loss attribution, and 

performance. 

 

Independent Variable Dependent Variable 

Gradual weight loss BRUMS test outcomes 

Rapid weight loss Qualitative and quantitative outcomes of 

success attribution question 

In line with previous findings, the following outcomes were expected: 

Hypothesis 1: Wrestlers who practiced only RWL (as opposed to preseason diet restriction and 

RWL) would have higher winning percentages than those participating in GWL preseason.  
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Hypothesis 2: Wrestlers who practiced RWL would have decreased vigor, and increased 

confusion, tension and fatigue immediately following weigh-ins for certification. 

Hypothesis 3: Athletes increasing dietary restriction preseason (GWL group) would have 

elevated anger, depression, confusion, fatigue and tension, and decreased vigor at the beginning 

of the competitive season (certification collection period), resulting in decreased season 

performance.  

Hypothesis 4: Those wrestlers who said they attribute loss to weakness and fatigue would be the 

athletes who participated in GWL starting preseason, and also RWL immediately before 

competition. 

 

  

Figure 1: Proposed Model 

3.1 Participants and recruitment 

Upon IRB approval, participants were recruited from a Division I, men’s varsity 

wrestling team during the 2010-2011 season (see Appendix A for IRB approval letter). To 

preserve privacy, for the remainder of the study, wrestling team’s school will be referred to as 

―The University.‖ Permission to utilize a portion of time at the start of four practices at specified 

WEIGHT 

• Preseason GWL 

• RWL 

• Caloric Intake 

• Excessive exercise 

ATTITUDE 

• Mood (BRUMS) 

• Confusion 

• Depression 

• Fatigue 

• Vigor  

• Success Attribution 

PERFORMANCE 

• Season wins/Total 
contests 
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points during the season was granted from the University Athletic Director, head wrestling 

coach, team doctors and training staff. The study and consent form (see Appendix B) were 

explained to the volunteers and consent obtained. Both were also approved by the Florida State 

University and the University’s IRB committees. After consent was given, the participants 

completed a questionnaire and BRUMS assessment at each specified time period. Wrestlers 

participating received a confidential code number to protect privacy.   

3.2 Questionnaire 

 An eating beliefs questionnaire was used. It was designed to examine the impact of 

weight loss on physical performance in collegiate male wrestlers of different weight classes. The 

questionnaire was patterned after a survey created for collegiate male light weight and 

heavyweight rowing teams, which examined the impact of weight loss on physical performance 

in collegiate male lightweight rowers (Utermohlen, unpublished). See APPENDIX E. 

Differences between off-season and certification weight were evaluated.  

Following the data collection protocol above, a Brunel Mood Scale (BRUMS) was 

utilized to measure mood state. BRUMS is a self-reported 24-point inventory that asks 

participants to rate ―how you feel right now‖ on a 5-point Likert scale ranging from not at all to 

extremely (See APPENDIX F). The BRUMS is a shortened version of the Profile of Mood States 

(POMS), which has been used with athletic samples in 258 published articles (Terry & Lane, 

2003). The BRUMS, originally designed as a POMS for Adolescents, has been the most 

extensively researched. It was validated for use with adult and student athletes, by a study 

involving 2549 participants that compared relationships between the shortened version and the 

previously validated POMS inventory (Terry & Lane, 2003). Results of the BRUMS were 

analyzed using pre-determined score scales outlined in APPENDIX G. 

The main measure of performance was competition success. The results for all 30 

individuals’ dual matches and tournament results were compiled by the coaches throughout the 

2010-2011season, providing substantial data for assessment. The assistant coach replaced 

individual names with an assigned confidential participant number. (The number/ name key will 

only be held by the assistant coach, who never had possession of completed surveys.) Loss 

Attribution was measured qualitatively by answers to the last question on the Eating Beliefs and 
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Behaviors Questionnaire (See Appendix E). The final questionnaire has been subject to the 

approval of both the University and Florida State University Institutional Review Boards (IRB).  

3.3 Procedures 

Data was collected four times during the 2010-2011 academic year. The first data 

collection occurred during pre-season captains practice, on September 6, 2010. The next 

occurred during NCAA Weight Certifications, on October 15, 2010. The third data collection 

occurred midseason, on January 18, 2011. The fourth collection occurred about one month post-

season, on April 18, 2011. Dates were chosen based on the availability of the team, the practice 

times, and the Weight Certification Period and NCAA Championship Tournament schedules. 

Directly following the questionnaire segment, each athlete was weighed on an electronic 

scale wearing only team issued spandex wrestling shorts. Each participant was weighed on a 

PS6600 ST digital scale (Befour Inc., Baukville, WI). that has been calibrated and approved in 

accordance with NCAA wrestling guidelines. Team medical records were used to acquire 

accurate heights. Body composition was assessed a by the three site skin-fold measurement for 

males (chest, abdominal, thigh) using Lange Calipers (Beta Technology, Santa Cruz, CA). Two 

sets of values were taken for each athlete and averaged to ensure accuracy.  

Each of the four collection days followed identical procedures. Specifically, each time the 

questionnaire and BRUMS assessment were administered, athletes were weighed in team 

spandex, and skinfold measures were completed by the same technician. Coaching staff 

documented season results recorded throughout the 2010-2011 wrestling season provided 

reliable data that the athletes were comfortable with as a measure of performance. 

3.4 Groupings and Data Analysis 

Data was analyzed qualitatively and quantitatively. Wrestlers were grouped into GWL 

and RWL categories for the season based on how they answered the survey question about 

gradual dieting during the preseason data collection period. If a wrestler answered that he 

―sometimes‖ (3-5 times in the past two weeks) or ―regularly‖ (>5 times in the past two weeks) 

gradually dieted, they were labeled GWL, while those who answered ―never‖ or ―once or twice‖ 

were placed in the RWL category. It was assumed that all athletes would participate in the 

common RWL practice of dehydration prior to matches. The Groupings consisted of the 

following: 
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 GWL group = athletes who self reported GWL preseason + RWL in season 

  RWL group = RWL in season only 

The main difference between the GWL and RWL groups then was that the GWL group began 

restricting their dietary intake prior to the preseason and continuing with the typical RWL in 

season while the RWL group did not restrict intake preseason and only participated in weight 

loss via dehydration/restrictions directly prior to matches. Marttinen (2008) used percent weight 

loss between baseline and competition weigh-in as the primary measure of weight loss.  In 

contrast, this study sought to examine the effect of the technique by which weight was lost on 

performance.  While self-reporting is not always the most reliable measure, the athletes seemed 

to be fairly open.  With many anonymously admitting to some practices that were banned by 

NCAA rules, it was implicit that the athletes were truthful about their weight loss habits. 

Tables of winning percentage by diet restriction pre-season (GWL, collection period 1) 

and diet restriction in the two weeks prior to NCAA Certification (RWL, collection period 2) 

were constructed to illustrate any effects of weight loss practice on season wrestling 

performance. Open response questions were coded for comparisons. Split plot ANOVAs were 

conducted to referentially test the effect of weight loss methods, and mood by RWL vs. GWL, 

collection period (preseason vs. certification), and weight loss group vs. collection period. A one 

way ANOVA was run to assess Loss attribution by weight loss group. First reason for a loss was 

recorded as two points, second reason for a loss was recorded as 1 point for the purpose of 

running analyses. Pearson’s Correlation Coefficients were conducted to determine the 

correlations between season winning percentage and BRUMS mood variables at preseason and 

certification. All tests were completed using SPSS statistical software V.18 (IBM Company, 

Chicago, IL). 

3.5 Expected Outcomes  

This study was expected to confirm that the majority of collegiate wrestlers at The 

University partook in some variation of weight loss strategy. It was hypothesized that winning 

percentage would be lower for those athletes that practice preseason weight loss in comparison to 

those only participating in RWL. It was expected that the amount of weight lost and length of 

time allotted for weight loss would predict the level of fatigue, tension, depression and vigor on 

the BRUMS assessment. Overall elevation in anger, depression, confusion, fatigue and tension, 
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and decrease in vigor in mood was predicted in preseason GWL athletes, compared to non- 

preseason weight loss wrestlers. A trend between negative mood (a combination of decreased 

vigor and increased anger, depression, confusion, fatigue and tension) and decreased winning 

percentage was anticipated. Finally, athletes that participated in preseason weight loss were 

expected to attribute match failure (losing) during the season to weight loss side effects more 

often than wrestlers who maintained weight during preseason (the RWL group).  

NCAA guidelines do not currently dictate any psychological or nutritional knowledge 

test that could flag athletes in need of nutrition counseling or coaching staff intervention. Results 

from the proposed investigation will provide insight for possible use of such screening. They can 

additionally improve NCAA weight loss rules. Findings will also aid dietitians, coaches, and 

sports psychologists, in understanding how an athlete’s weight loss practices factor into their 

mood during practice and around competitions, view of success, and overall contest 

performance. Research in this area can further define wrestlers’ psychological responses as a 

result of physiological change (GWL in comparison to RWL) and how those factors influence 

performance. 
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CHAPTER 4 

RESULTS 

Data for 28 out of 37 members of a division I university varsity wrestling team, ages 18-

23 (mean ± SEM = 20.0 ± 1.6) were analyzed for the preseason to certification aspects of this 

study. However, only 18 participants were present for all data collection periods. Of the original 

37 participants, seven were eliminated due to incomplete data.  Three were injured and missed 

practices in order to recover.  One did not certify with the rest of the team because of NCAA 

regulation regarding transfer students.  Three were excused from practice during one of the data 

collection periods because of exams or other university events.  Two heavyweight wrestlers were 

removed from the data set because they did not have to cut weight for any of their matches.   

Based on responses on the questionnaire to gradual dieting during the preseason, eighteen 

(64%) of the athletes reported ―gradual dieting‖ 3-5 times or > 5 times in the past two weeks. 

These eighteen athletes were placed in the GWL group because they were attempting to lose 

weight during the preseason in addition to the RWL weight control method that is commonly 

completed by most wrestlers prior to matches. Ten (36%) of the athletes said they ―never‖ 

gradually dieted or did it ―once or twice‖ over the two weeks at the start of preseason workouts.  

Table 2 classifies the participants by weight class based on the official team roster. Thirty 

three percent of the starters were in the GWL group and 67% from the RWL group. 
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Table 2.  

Number of Total Participating Athletes and Their Respective Weight Classes and Weight 

Loss Groups 

Weight 

Class (lbs) 

Number of 

athletes       

  

GWL 

Group 

RWL 

Group 

125 2 1 1 

133 6 3 2 

141 5 4 1 

149 1 1 0 

157 4 2 2 

165 3 2 1 

174 1 0 1 

184 4 4 0 

197 2 1 1 

                    28 18 10 

 

4.1 Weight Loss Methods (Specific Aim #1) 

Survey of weight loss methods used at preseason and certification were assessed and 

summarized in Table 3. Responses were based on a three point scale: 0= ―never‖, 1= ―once or 

twice‖, 2= ―sometimes‖, 3= ―regularly‖ (Appendix E).  For example, a mean value of 2.6 for 

strenuous exercise means that the athletes in the group were more likely to regularly use 

strenuous exercise as a means to help control weight in the previous two weeks. Significant 

differences between preseason and certification time periods were observed for the use of 

layered clothing, food restriction, fluid limitation and fasting. A significant difference between 

the practice of fluid limitation was observed between groups where athletes in the GWL group 

were more likely to practice fluid restriction than those in the RWL group. No significant 

interaction was observed between data collection period and weight loss group for weight loss 

methods. (See Appendix H.1 for multivariate analysis).  

A correlation between weight loss methods and winning percentage was also conducted 

for all data collection periods. During preseason and midseason, weight loss methods did not 

correlate with winning percentage. However, fasting (r=-0.4, p<0.05), extra exercise in addition 

to practice requirements (r= -0.3, p<0.05), and strenuous exercise (r=-0.3, p<0.05) were 

negatively correlated with winning percentage. In the postseason, extra exercise over and above 
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practice requirements was negatively correlated with winning percentage (r =-0.5, p<0.05); See 

Appendix H. 2. 
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Table 3.  

Weight Loss Methods Before Preseason and Before Certification  

                                                                               Preseason                       Certification 

  M SD M SD 

Weight loss methods for RWL Group preseason and at certification (N=10) 

During last 2 wks, how often have you used… 

strenuous exercise? 2.6 1.0 2.1 1.2 

extra exercise in addition to practice? 1.6 1.4 1.7 1.2 

gradual dieting? 0.3 0.5 1.7 1.3 

a heated wrestling room? 0.5 1.1 1.1 1.3 

layered clothing+ exercise?** 0.2 0.6 1.0 1.3 

food restriction (skip1-2 meals)*** 0.1 0.3 0.9 0.7 

fluid limitation?*** § 0.0 0.0 0.7 0.5 

fasting (8+hrs not eating)* 0.0 0.0 0.4 0.7 

sauna or sauna suit? 0.2 0.6 0.3 0.7 

vomiting? 0.0 0.0 0.0 0.0 

adrenaline pills? 0.0 0.0 0.0 0.0 

diuretics? 0.0 0.0 0.0 0.0 

Weight Loss Methods for GWL Group preseason and at certification (N=18) 

During last 2 wks, how often have you used… 

strenuous exercise? 2.8 0.4 2.4 1.0 

extra exercise in addition to practice? 1.6 1.1 1.7 1.0 

gradual dieting? 2.6 0.5 2.1 1.1 

a heated wrestling room? 1.0 1.3 0.7 1.1 

layered clothing+ exercise?** 0.4 0.8 1.4 1.0 

food restriction (skip1-2 meals)*** 0.6 1.0 1.1 0.8 

fluid limitation?*** § 0.2 0.7 1.5 0.8 

fasting (8+hrs not eating)* 0.2 0.6 0.6 0.8 

sauna or sauna suit? 0.2 0.4 0.8 0.9 

vomiting? 0.0 0.0 0.3 0.8 

adrenaline pills? 0.0 0.0 0.0 0.0 

diuretics? 0.0 0.0 0.0 0.0 

***: Significantly different between data collection periods (p <.001) 

**: Significantly different between data collection periods (p<.005) 

*: Significantly different between data collection periods (p <.05) 

§: Significantly different between weight loss groups (p <.05) 

M, mean; SD, standard deviation 
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4.2 Weight Loss and Performance (Specific Aim #2) 

Table 4 illustrates the group characteristics at baseline measured during the preseason 

data collection period and at certification. The GWL group was on average significantly younger 

than their RWL counterparts, with a mean age of 19.44 ± 1.42 years and 20.8 ± 1.87 years 

respectively (p <0.05).  

Table 5 presents the differences in anthropometric measurements between the preseason 

and certification weigh-ins. The GWL group significantly lost more weight than the RWL group 

(p <.01). Relative to preseason weight, the GWL group tended to lose more percent body weight 

(p = 0.057) than the RWL group.  

 

Table 4.  

Age and Anthropometric Measurements at Preseason (baseline) and Certification Data 

Collection Periods categorized by Weight Loss Practice Group 

  Preseason Certification 
  

    M SD M SD 

Actual ∆ 

M±SD 

Percent ∆ 

M±SD 

RWL Group (N=10)  
 Weight (lbs) 164.6 21.2 155.4 21.7    -9.2± 0.1* 5.88±2.17† 

 Body Mass Index 25.0 2.3 23.6 2.2     -1.4±-0.1  

 Sum of Skinfolds 29.1 9.8 23.8 5.2 -5.3±-0.2  

 Percent body fat 8.4 2.9 6.9 1.5 -1.5±-0.2  

 Body Fat Mass 8.4 2.9 6.9 1.5 -1.5±-0.2  

 Fat Free mass 68.4 7.8 65.7 8.6 -2.7± 0.0  

GWL Group (N=18) 

 

 Weight (lbs) 174.5 22.9 161.0 21.0 -13.5±-0.1* 6.31±7.91† 

Body Mass Index 26.5 2.2 24.4 2.0 -2.1±-0.1  

Sum of Skinfolds 35.3 14.1 29.0 8.8 -6.3±-0.2  

Body Fat Mass 10.0 3.9 8.2  -1.7±-0.2  

Percent body fat 10.0 3.9 8.2 2.6 -1.7±-0.2  

Fat Free mass  71.2 7.9 67.0 7.93  -4.1±-0.1  

*: significantly different between groups, p < 0.05 

†: nearly significant difference between groups p = 0.057 

M, mean; SD, standard deviation 
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Table 5 illustrates the overall relationship between weight loss type and performance. An 

independent t-test confirmed that the RWL group won significantly more matches than the GWL 

group (p <.05). Pearson correlation analysis of percent weight lost and percent wins resulted in a 

negative correlation. Both percent weight lost was negatively correlated with season winning 

percentage, r = -0.42 (p = .01) (See Appendix H.3). No significant correlation between weight 

loss method and percent wins was observed. Given the significant age difference between groups 

at baseline, an independent t-test of age and winning percentage, by group, was also examined. 

No significant differences were found among the age of the wrestlers and their respective 

winning percentage over the season. 

 

Table 5. 

Season Winning Percentages of RWL and GWL Groups 

  

          N 

Mean

% 

Std. 

Dev. 

Std. 

Error 

95% Confidence 

Interval for Mean 

Min Max 

Lower 

Bound 

Upper 

Bound 

RWL Group* 10 72.4 16.5 5.2 60.5 84.2 45.6 94.7 

GWL Group 18 48.9 28.7 6.7 34.6 63.2 0.0 93.9 

* Significantly different between groups, p <.05 

Table 6 illustrates the relationship of weight loss between preseason and certification 

periods with performance by weight class and weight loss groups. It depicts the differences 

between the two groups within the same weight classes, in order to better illuminate the 

difference between the two groups. For instance, in the 157 lb weight class RWL athletes lost an 

average of 9 lbs compared to 15.7 lbs in the GWL group.  
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Table 6. 

Effects of Weight Loss From Baseline to 

Certification on Performance, By Weight Class    

 % weight Lost Actual wt lost Percent Wins 

Weight Class RWL GWL RWL GWL RWL GWL 

125 (N=1, 1) 4.3 7.3 5.9 10.4 70.5 25 

133 (N=3, 3) 7.0± .5 7.5± 2.4 10.5±1.6 11.3±3.75 59.6±20.7 34.0±29.3 

141 (N=1, 4) 5.4 9.2±3.8 8.3 15.25±7.3 61.1 53.17±17.12 

149 (N=0,1) n/a 5.5 n/a 9.0 n/a 93.9 

157 (N=2, 2) 5.4± 0.8 8.7±2.0 9±1.1 15.65±4.17 72.1±4.1 33.9±47.9 

165 (N=1, 2) 7.0 6.0±1.4 12.8 10.9±5.7 84.3 44.7±27.0 

174 (N=1, 0) 9.1 n/a 17.9 n/a 90.7 n/a 

184 (N=0, 4) n/a 6.8±1.4 n/a 13.5±2.7 n/a 60.1±31.7 

197 (N=1, 1) 1.1 9.6 2.2 21.4 94.7 50 

 

4.3 Weight Loss Method and Mood (Specific Aim #3) 

The BRUMS ranking to measure mood utilizes a 4 point scale with 0 = ―not at all‖, 1 = 

―a little‖ 2 = ―moderately‖ and 3 = ―quite a bit‖, 4 = ―extremely.‖  The athletes were instructed to 

indicate what best described how they felt at the moment they were filling in their responses (see 

Appendix F for further detail).  Therefore, an average vigor score of 1.38 means that the athletes 

as a group felt about halfway between ―a little‖ and ―moderately‖ vigorous.  Table 7a illustrates 

the mood responses for the two groups over the different season time periods (See Appendix H.4 

for multivariate analysis).  This analysis was done because the preseason to certification time 

period is typically the most common time for the manifestation of drastic weight cutting 

practices.  As seen in Table 7a, there was a significant difference between the two time points for 

tension where tension decreased from pre-season to certification among the RWL athletes. There 

was a significant interaction between time and group regarding vigor (p< 0.05) with a trend 

(p<0.1) for decreased vigor in the GWL athletes compared to the RWL athletes as well as a trend 

towards a difference between preseason and certification values in terms of vigor.  
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Table 7a. 

 Mood States of Gradual and Rapid Weight Loss 

Groups at Preseason and Certification Only (N=28) 

 Preseason Certification 

  M SD M SD 

Mood of RWL Group   (N=10) (N=10) 

Vigor*  5.50† 4.90  5.80† 5.33 

Fatigue 4.60 3.57 3.30 3.74 

Tension  1.50§ 1.90  0.30§ 0.95 

Anger 0.80 1.48 0.50 1.27 

Confusion 0.70 1.16 0.30 0.67 

Depression 0.60 1.35 0.40 0.70 

Mood of GWL Group  (N=18) (N=18) 

Vigor*  9.22† 2.71  6.94† 2.71 

Fatigue 3.61 3.27 3.61 3.22 

Tension  1.67§ 2.00  1.5§ 2.01 

Anger 2.28 3.20 2.17 4.05 

Confusion 0.89 1.41 1.11 2.89 

Depression 1.33 2.28 1.28 2.08 

§: significant time effect, p < 0.05 

*: significantly interaction between groups, p < 0.05 

†: trend for time difference and group difference, p < 0.1 

M, mean; SD, standard deviation 

 

When a repeated measures ANOVA to determine the effects of weight loss groups over 

the four data collection periods was performed, a significant time effect was observed with 

regards to vigor but not a group effect or a time by group interaction.  There were significant 

changes in feelings of vigor within subjects over time but no differences between groups.  A 

significant interaction was observed between time period and weight loss group with regards to 

tension (Figure 2).   
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Table 7b. 

Mood States of Gradual and Rapid Weight 

Loss Groups     

 Preseason Certification Midseason Postseason 

  M SE M SE M SE M SE 

Mood of RWL Group  (N= 7) 

Vigor  5.00§ 4.76  6.43§ 5.13  7.00§ 4.62  6.00§ 5.42 

Fatigue 4.43 3.46 2.43 3.82 2.71 3.09 0.43 0.79 

Tension 0.86 1.46 0.43 1.13 0.71 1.89 0.00 0.00 

Anger 0.71 1.50 0.14 0.38 0.14 0.38 0.00 0.00 

Confusion 0.71 1.25 0.14 0.38 0.14 0.38 0.00 0.00 

Depression 0.57 1.51 0.29 0.76 0.14 0.38 0.00 0.00 

Mood of GWL Group (N=11) 

Vigor 9.18§ 3.25 7.09§ 3.36  7.18§ 2.96  8.09§ 4.04 

Fatigue 2.64 2.34 2.91 2.91 1.80 2.04 0.55 0.93 

Tension* 1.09 1.76 0.82 1.94 1.00 1.55 0.64 1.29 

Anger 1.45 3.53 2.18 5.17 0.64 1.43 0.55 1.29 

Confusion 0.64 1.43 1.09 3.62 0.73 1.62 1.00 3.32 

Depression 0.36 0.67 1.18 2.44 0.45 1.04 0.27 0.90 

§: significant time effect, p < 0.01 

*: significantly interaction, p < 0.05 

 

Figure 2 illustrates the time by group interaction for tension.  Tension responses over 

time seemed to be greater in the GWL group while the RWL group had similarly intense feelings 

of tension at preseason, which diminished by post season.   
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Figure 2. Mean Tension over Data Collection Periods by Weight Loss Practice Group 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Green (light) line = GWL 

Blue (dark) line = RWL 
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4.4 Mood and Performance 

Table 8 presents the Pearson correlation coefficients between mood and performance at 

preseason, certification and midseason.  Except for anger being negatively correlated with 

performance at midseason (r = -0.4, p <0.05), no other significant correlations were found 

between any of the other mood states and season winning percentage.  

 

Table 8.  

Correlations of Season Winning Percentage to Mood at Preseason, Certification, and 

Midseason 

*: significant correlation 

4.5 Weight Loss Method and Loss Attribution 

 Loss attribution means at preseason and postseason are presented in Table 9.  The 

athletes were asked to rank the first two conditions attributed to losing matches, in the order of 

their magnitude.  A ranking of 1 was recorded with a weight of 2, and a ranking of 2 was 

recorded with a weight of one.  Therefore, the higher the mean, the more that reason was 

attributed to losing.  Mental mistakes were rated significantly more as a factor for losing by 

RWL group compared to the GWL group.  No other significant differences were found among 

groups and rankings of loss attributions. (See Appendix H.1 and H.5 for multivariate analyses).  

There was, however, a significantly negative correlation postseason between losses attributed to 

difference in strength and speed and season performance with R= -.69 (p ≤0.001).  Because 

strength and speed attribution to losses was not significantly different between groups or across 

time, this finding was not of significance to the current study. 

 Preseason Certification Midseason 

  Season Winning Percentage 

 N=28 (10, 18) N=28 (10, 18) N= 18 (7,11) 

Feeling of… R P-value R p-value R p-value 

Anger .06 .75 -.06 .77 -.4   .04* 

Confusion -.07 .74 -.07 .71 -.38 .06 

Depression .13 .25 -.03 .87 -.3 .13 

Fatigue .28 .14 -.29 .13 -.07 .39 

Tension -.15 .44 -.19 .34 -.07 .39 

 Vigor .01 .97 .26 .18 .08 .38 
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Table 9.  

Loss Attribution   

 Preseason Postseason 

  M SD M SD 

RWL Group  (N=10) (N=7) 

When I lose a match, I think the main factor is (rank 1, 2)…   

inadequate energy level/ fatigue 0.7 0.8 0.1 0.4 

difference in skill level of opponent 0.7 1.0 0.7 1.0 

difference in strength or speed 0.3 0.7 0.4 0.5 

failed technique 0.3 0.7 0.6 1.0 

recovering from cutting wt 0.3 0.7 0.3 0.8 

mental mistakes§ 0.4 0.8 0.3 0.8 

Lack of confidence 0.0 0.0 0.0 0.0 

Injury 0.0 0.0 0.3 0.8 

GWL Group  (N=18) (N =11) 

When I lose a match, I think the main factor is (rank 1,2)…   

 inadequate energy level/ fatigue 0.8 1.0 0.4 0.7 

difference in skill level of opponent 0.7 0.8 1.2 1.0 

difference in strength or speed 0.6 0.8 0.5 0.7 

 failed technique 0.4 0.7 0.5 0.8 

recovering from cutting wt 0.3 0.6 0.4 0.7 

mental mistakes§ 0.1 0.5 0.0 0.0 

lack of confidence 0.0 0.0 0.0 0.0 

Injury 0.0 0.0 0.0 0.0 

§: Significantly different between weight loss groups (p <.05) 
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CHAPTER 5 

DISCUSSION 

5.1 Study Sample 

Compared to the five studies reviewed concerning the relationship of weight loss to 

performance in collegiate wrestlers, this study utilizes a larger sample size. (Buford et al.,2006; 

Kukidome et al., 2008; Laquale, 1994; Marttinen, 2008; Rankin et al., 1996).  This study initially 

included 28 participants but lost 10 wrestlers in the later data collection periods.  Two suffered 

head injuries, three had sports related surgeries scheduled for over the winter break, two were 

sick, one quit the team, and two were excused from practice.  Furthermore, several of the senior 

wrestlers did not report for the post season period as they had completed their last season of 

collegiate wrestling and were no longer required at meetings. 

5.2 Demographics 

There were more wrestlers in GWL group (n=18) than in the RWL group (n=10) (Table 

2).  The GWL group had a mean age of 19.44, which was 1.4 years younger than the mean age of 

the RWL group.  Otherwise, there were no significant differences between the groups with 

regards to body weight, BMI, body fat and fat free mass.   

 The younger athletes may have had poorer weight loss habits than the older ones who 

happened to be in the RWL group.  However, three of the 18 wrestlers in GWL group were 

starters compared to 6 of the 10 wrestlers in the RWL group. The GWL group had a significantly 

greater weight loss between preseason and certification than the RWL group (Table 4) which 

could have been due to more drastic weight loss practices as will be discussed later in this 

chapter.  

5.3 Performance Measure 

For this study, match results were the logical choice for tracking success over the 

competitive season.  Previous studies measured performance based on handgrip strength, bike 

ergometer, peak torque via isometric leg extension, and Wingate testing (Buford et al., 2006; 

Laquale 1994; Marttinen 2008; Rankin et al., 1996).  Despite their legitimacy as performance 

quantifiers, none of these tools closely resembles the energy demands of a wrestling match.  
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Seven minutes of constant pushing and pulling, along with quick, unexpected maneuvers during 

a match, cannot be adequately simulated in a laboratory testing situation.  As noted by Rankin et 

al., (1996) arm crank handles were used to modify a monarch bike ergometer in order to better 

simulate the activity of a wrestling match for that particular study.   

Match results remain the least refutable documentation of adequate performance for 

wrestlers.  For each athlete, weight class, meet or tournament scores, and winning percentage 

data were recorded.  To date, actual wrestling match results have not been used as a means of 

performance assessment in relation to weight loss in published studies. 

5.4 Data Collection Period 

Data collection was completed at preseason, certification, midseason, and postseason 

time periods.  Ten wrestlers did not complete one of the last two data collection points due to 

injuries and surgeries during the winter break.  Hence, they missed the midseason data collection 

and were out of the competition. Weight loss between the preseason and certification collection 

periods was used as an independent variable. 

5.5 Weight Loss Methods 

 Within the two weeks leading up to the preseason weigh-in, both groups used strenuous 

exercise and exercise in addition to practice requirements (Table 3).  This finding was not 

surprising given that the particular training period was composed of a month and a half of 

intensive conditioning run by team captains. Both groups used fluid limitation to control weight.  

The GWL group self reported significantly more fluid restriction than the RWL group around 

certification. Otherwise, both groups self reported using a combination of methods in preparation 

for certification that were not significantly different from each other. The combination of weight 

loss methods utilized by both groups illustrated the challenging and intricate nature of the 

practices by which weight is controlled by wrestlers.    

The reason it was assumed that the non-GWL group could be categorized as RWL was 

that all wrestlers in the study participated in rapid weight loss habits prior to their weigh-in at 

certification (which is the same approach to control weight for competition weigh-ins). The 

practice of shedding the remaining 5-10 pounds in the last few days prior to competition has 

been noted in other studies (Kukidome et al., 2008; Oppliger et al. 2003; Ransone et al., 2004). 

In fact, both groups self reported significantly increased utilization of fluid restriction and 
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layered clothing while exercising from preseason to certification (time effect, p <0.05). Within 

the two weeks leading up to certification, the GWL group actually self reported significantly 

more fluid restriction than the RWL group (Table 2). The difference for both groups from 

preseason to certification period had a partial eta square value of 0.615, indicating that 61.5% of 

the variance between the collection periods could be accounted for by increases in fluid 

restriction. Percent weight lost was almost significantly different between the groups (p =0.057) 

while actual weight lost was significantly different between the groups where the GWL group 

lost more body mass compared to the RWL group.   

There is little doubt that the goal of the dehydrating practices of fluid restriction and 

layered clothing was rapid weight loss.  Both of these dehydration tactics that increased around 

certification have been described as common RWL methods in wrestling (Kukidome et al., 2008; 

Marttinen, 2008).  The weight loss habits observed in this study concur with the finding of 

Oppliger et al., 2003, which concluded that banned weight loss practices, such as fasting, and 

dehydration methods, were still in use after the 1998 NCAA rule changes. This study also differs 

from the conclusions of Oppliger et al. 2006, which stated that pre and post season minimum 

weights did not fluctuate, thereby implying a decrease in the use of RWL.  Potentially, the 

difference may lie in the study designs.  Oppliger et al. (2006) did not include data on wrestlers’ 

weight loss practices at all, and only compared pre and postseason weights and body 

compositions, providing a less thorough review of habits to base their conclusions on. It is 

evident that dangerous weight loss methods are still being practiced amidst the collegiate 

wrestling community in agreement with the studies by Oppliger et al. 2003 and Kukidome et al. 

1996.  If the methods are used as often as the wrestlers in this study indicated, then there is still 

much room for enforcing the NCAA safeguards and protecting the safety of the athletes. 

While certification serves as the initial weigh-in of the season and establishes the 

athlete’s weight class, the procedure is similar to that of the pre-match weigh-ins.  In this study, 

wrestlers in the GWL group began diet restriction by the start of the preseason.  They followed 

by using fluid restriction within the two weeks prior to certification, incorporating more fluid 

limitation than the RWL group (3-5 times compared to less than 1-2 times in the previous two 

weeks). It can be assumed that if the athletes were gradually dieting at both collection points, 

they likely continued restriction that entire month between the first two collection periods in 

preparation for certification.  Consequently the GWL group completed up to 50 days of dieting 
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(assuming they began 2 weeks prior to the first data collection, from Aug 27, 2010- Oct 15, 

2010) leading straight into the competitive season.  

The RWL group also practiced fluid restriction at certification, although significantly less 

than the GWL group.  It is likely that the GWL group simply had a larger amount of weight to 

lose (Table 4 & 5), to make the weight classes they were trying to certify for.  However, 

preseason weights were not significantly different between groups at baseline.  Therefore, not 

only were the GWL group athletes dieting during a strenuous preseason, but also using RWL 

methods to try to get down to competition weight.  Since RWL is not maintainable weight loss, it 

is quite likely that the athletes in the GWL group had to cut more weight prior to each 

competition than their teammates in the RWL group as well.  This finding further illustrates that 

dangerous weight loss practices remain prevalent, demonstrating that the WMP has not been 

properly implemented by the NCAA.  

5.6 Weight Loss Methods, Weight Loss, and Performance 

 Safety factors aside, the type of weight loss really does not matter in the sports world 

unless one is more advantageous to winning than another.  The inherent problem with many of 

the weight loss and performance studies in the literature is that findings are limited to laboratory 

tests instead of practical application.  The current study found that there was a significant 

difference in season performance between the two groups.  The RWL group won significantly 

more matches than their teammates in the GWL group with a mean difference of 23.5%.  These 

results support the hypothesis that wrestlers who practiced only RWL, as opposed to preseason 

diet restriction and RWL (the GWL group) were correlated with having higher winning 

percentages than those participating in GWL at the start of preseason. 

 In athletics, a divergence in winning percentage of 23% could mean the difference 

between having a successful or marginal season.  It could also mean the difference between a 

team winning or losing a dual or tournament based on whether the individual wrestlers 

representing that team could perform successfully.  This study demonstrates that weight loss may 

influence wrestling success over a season.  This could be an eye opener for the coaches and 

athletes who view prolonged weight loss as an obligatory step of preparing for competition.  This 

goes against the noted college wrestling mentality that weight loss (and competing in the lowest 
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weight class possible) could be considered an ergogenic aid, providing athletic advantage over 

opponents (Ransone et al., 2004).  

A possible explanation for the significant difference in season wins between weight loss 

groups may be because the athletes who began prominent dietary restriction (GWL group) 

during the preseason reaped fewer benefits from the rigorous practice workouts  If a wrestler is 

constantly undernourished or hungry, he might be less able to focus on wrestling tactics during 

practice (Marttinen, 2008).  A lack of focus could be detrimental to the finesse of skills necessary 

to succeed in the sport, including technique, strength, quickness, and overall talent; not weight 

loss.  Restricted caloric intake could limit muscle growth and bone strength in addition to further 

risking athletes’ health and performance.   

Wrestlers and coaches often view exercise as a key energy expenditure method as well 

(Ransone et al., 2004). Enduring excessive preseason training, defined as beyond the training 

required by the team for weight loss purposes, could cause an athlete to lose momentum and 

muscle mass later in season. In fact, this FFW loss was documented between the preseason to 

certification period in both groups. There was a non-significant but distinct trend (p= 0.09) for 

the GWL group to lose more FFM (along with body weight which was significant) compared to 

the RWL group (see Table 4).  In accordance with the current findings, Kukidome, et al. (2008), 

reported that body weight, fat, water, and muscle decreased significantly in wrestlers between 

baseline and weigh-in one month later (Kukidome et al., 2008). 

The wrestlers in the GWL group most likely did not to reserve ample recovery time to 

restore muscle glycogen and fluid/electrolyte levels during their preseason regimen due to their 

use of gradual dieting and fluid restriction.  Both nutrients are imperative for preventing 

premature fatigue, soreness, cramping, temperature regulation issues, dizziness, and injury 

(Rankin et al., 1996).  Wrestlers gradually dieting could fall victim to several of the symptoms 

above during the preseason period.  Starting the competition season with a weight deficit and a 

probable lack of mental focus could undermine the competitive performance of even talented 

wrestlers. 

 The performance findings in this study are in agreement with Rankin et al., who 

concluded that weight loss via energy restriction significantly reduced anaerobic performance in 

wrestlers (Rankin et al., 1996).  As discussed earlier, the sport of wrestling requires 7 minutes of 

intense energy and quick movement, some of which is provided by anaerobic power (Marttinen, 



41 

 

2008).  Decreased anaerobic power could clearly contribute to a decrease in overall wrestling 

performance, and could therefore be a factor in determining the outcome of a match.  Similarly, 

Buford, et al. (2006) observed that weight significantly increased three weeks after wrestlers 

completed their competitive season.  It may be presumed therefore that the opposite, significant 

weight loss at the beginning of the competitive season, as observed in the current results, could 

also be expected.  In the same study, peak leg torque:body weight ratio was also found to 

increase in the postseason(Buford et al., 2006).  Assuming that peak leg torque is positively 

correlated to increased body weight, those athletes who lost a smaller percentage, and/or lost less 

FFM at the start of the season could also maintain leg torque in season, which would help them 

in competition.  Those already gradually dieting to the point of muscle loss could be decreasing 

peak torque, along with anaerobic power, thereby decreasing strength and competitive edge. 

5.7 Weight Loss Method and Mood State 

 The majority of the BRUMS assessment values were not significantly related to the 

different weight loss groups.  Only two categories, vigor and tension, had significant difference 

(See Tables 7a & 7b).  Unlike the weight loss methods which were reported within the last two 

weeks of use, the BRUMS assessment only targeted how the athlete felt at the exact time he 

filled out the survey.  With a significant interaction between time period and group, the GWL 

group had significantly greater feelings of vigor compared to the RWL group during preseason 

and post season collection period, (p < .05). However, at certification, the RWL group increased 

vigor while the GWL group decreased vigor (Trend with a p < 0.1). When focused only on the 

preseason to certification period data, which had a slightly larger sample size (n = 28), there was 

a significant interaction between groups by collection period. Therefore, despite the high 

preseason and postseason values, the GWL group decreased vigor at the time of weigh-ins while 

vigor in the RWL group increased. 

Given that they may have just begun to gradually food restrict, the GWL athletes had 

perhaps not experienced any negative aspects of weight loss yet, such as fatigue or muscle 

wasting (Kukidome et al., 2008).  However it remains unclear why the GWL group had 

significantly higher vigor than the RWL group during preseason baseline.  

The significant differences within each group between the collection periods were also in 

disagreement with hypotheses. It was predicted that the RWL group would have decreased vigor, 



42 

 

coupled with increased confusion, tension and fatigue immediately following certification.  

However, no significant increases in confusion, tension or fatigue were noted. In fact vigor 

increased unexpectedly at certification and tension significantly decreased from preseason 

measures.  A possible explanation for this surprising result is that the athletes were about to 

rehydrate after successfully making weight and certifying their weight class for the season.   

Alternatively, there was a trend for the GWL group to have decreased vigor between the 

preseason and certification periods in comparison to the RWL group (p = 0.095). There was also 

a trend in difference between collection periods for the two groups (p = 0.08), indicating that 

while the GWL group began the preseason with higher vigor than the RWL group, their vigor 

decreased while that of the RWL group increased. The decrease in vigor in the GWL group is 

supported by the findings of Horswill et al., where the athletes who lost over 6% body weight 

presented with significantly lower vigor than before their weight loss (Horswill et al., 1990).   

Since the GWL group also heavily participated in RWL and actually restricted fluid more 

drastically than the RWL group leading up to certification, it is not surprising that those athletes 

reported decreased vigor directly after certification.  Because of this extensive weight loss, the 

GWL athletes were also more prone to be hypoglycemia, which could help explain the decreased 

feeling of vigor (Choma et al., 2008; Landers et al., 2001). 

A significant decrease in tension was noted in the RWL group from preseason to 

certification (p < 0.05).  In contrast, no significant difference in tension between collection 

periods was seen for the GWL group.  Athletes who consume low carbohydrate diets, even 

without dietary restriction or dehydration, have been found to demonstrate increased tension, 

depression, and anger compared to those on moderate or high carbohydrate diets (Keith et al., 

1991).  In addition, weight loss in judo athletes has previously been associated with significant 

decrease in vigor, and increases in tension and fatigue.  The GWL group had been restricting 

food intake, and those athletes were likely to decrease carbohydrate consumption, for at least a 

month in addition to RWL immediately before certification, thereby predisposing themselves to 

increased tension as well as the previously discussed decreased vigor (Degoutte et al., 2006).    

5.8 Mood and Performance  

It was hypothesized that the GWL group would be more likely to have decreased vigor, 

along with increased anger, depression, confusion, fatigue and tension at certification, thereby 



43 

 

decreasing their winning percentage.  Findings did not support this hypothesis.  While winning 

percentages were significantly lower for the GWL group, vigor was the only mood state that 

significantly changed at the start of the season.  There was no significant decrease in tension 

across time periods, as observed in the RWL group, but certification values did not significantly 

differ from those of RWL group.  BRUMS scores for anger, depression, confusion and fatigue 

were not significantly different between the GWL group and their RWL teammates and none of 

these mood states correlated with season wins. The decreases in vigor at certification and overall 

performance by the GWL group indicate that findings partially supported the hypothesis. 

However, mood usually constitutes multiple emotions (Lane 2000). However, there is not 

enough evidence to conclude that the other 5 mood components of the GWL group were 

different from RWL group, nor is there enough evidence regarding their mood to explain their 

lower winning percentage. 

Two trends exhibited in Table 8 of the results section warrant mention as well.  Increased 

feeling of vigor post-certification was somewhat correlated to increased winning percentage (R
2
 

=.26, p=.18). Fatigue trended toward being correlated with winning percentage as well, at both 

the preseason and certification collection periods, but with opposite effects. Preseason fatigue 

was positively correlated was winning percentage (R
2
=28, p = 0.13), while fatigue at 

certification was negatively correlated was winning percentage (R
2
=29, p = 0.14).  

Higher anger scores were found to have a significantly negative correlation to winning, 

during the midseason period only. This negative correlation between anger and performance is 

supported by several studies. Decreased anger, as part of the iceburg profile, has been used to 

help predict successful Olympians and has been linked to strong athletic performance (Beedie et 

al., 2000; LeUnes & Burger, 2000). Conversely, in combat sports, including wrestling, higher 

anger scores have been positively associated with winning (LeUnes & Burger, 2000). The 

current discrepancy over the sport type and anger correlation likely resulted because the data was 

collected midseason during the holiday training intersession and not directly prior to a match.  

It may be said that those who maintained or increased vigor from preseason to weigh-ins, 

or were less tense when they made weight at certification, were more likely to win matches.  

Those who decreased vigor from preseason to certification or who were tenser when they made 

weight for certification, were less likely to win matches. Note that the small sample size could in 

part be to blame for the lack of significance in correlations. 
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Since mood states have been found to be even more predictive of performance in short 

duration sporting events than long term events (Terry 1995), the level of tension and vigor in 

these wrestlers may have contributed to the decreased winning percentage noted in the GWL 

group.  If a wrestler is tense or less lively, energetic, active or alert, prior to a match, he has to 

rely on more intrinsic motivation than a team athlete in the same mood (Terry, 1995). 

Furthermore, performances at or above expectation have been linked to absence of confusion and 

fatigue, coupled with increased vigor, strongly supporting the idea that elevated vigor could be a 

valid component of a winning season (Devonport et al., 2005).   

The repeated measures analysis supported that weight loss practices and the feelings at 

certification weigh-in were representative of wrestlers’ moods over the season. As illustrated in 

Table 7b, no significant differences were found between or within groups at the midseason data 

collection period. It is likely that any drastic changes in weight loss methods would have been 

reflected by changes the midseason moods. Accordingly, tension in both groups decreased post 

season.  If the GWL athletes did not continue restriction or RWL, they may not have felt as tense 

at subsequent weigh-ins and the argument would no longer be relevant. However, prior studies 

maintain that it is common for wrestlers to continue gradual dieting, especially because it is the 

encouraged, and the only NCAA sanctioned, weight loss method of the WMP (NCAA wrestling 

committee, 2002, 2009).  RWL is also typically performed throughout the season in the days 

leading up to each competition, irrespective of weight class (Oppliger et al., 2003; Ransone & 

Hughes, 2004).  Therefore it is reasonable to assume that the wrestlers maintained their chosen 

weight loss practices throughout the season (Gravani et al., 2008; Oppliger et al., 2003). 

5.9 Limitations of Using BRUMS to Assess Mood 

As evident by the literature review, mood has been extensively studied in athletes 

(LeUnes & Burger, 2000; Stevens et al., 2006; Terry 1995; Terry & Lane 2003).  However, since 

mood is considered a ―transitory construct,‖ the four collection periods conducted in the present 

study, with only one during a weigh-in, provide only a narrow view of mood states over an entire 

wrestling season (Terry, 1995). Secondly, individual responses to particular moods vary greatly, 

thus allowing some athletes to succeed or fail irrespective of mood (LeUnes & Burger, 2000). 

Mood is also multifaceted (Stevens et al., 2006). BRUMS assessments could be confounded by 

pending competition or numerous interpersonal factors, such as the stress of being a student.  
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Unlike previous research which assessed wrestlers’ mood prior to competition (Degoutte et al., 

2006; Marttinen, 2008), this study assessed athletes under pre-competition, NCAA sanctioned 

conditions, without competition post weigh-in. The benefit was that the data was not confounded 

by pre-competition nerves, but simultaneously, omitting competition post weigh-in created a less 

realistic environment for testing. This timing may help explain why the current BRUMS findings 

were not completely in accordance with iceburg profile studies.  While wrestlers’ mood could 

still be affected by other factors, that inherent risk would be standard for any athlete taking the 

BRUMS inventory regardless of research conditions, as in prior studies (Caulfield & 

Karageorghis, 2008; Degoutte et al., 2006; Marttinen, 2008; Terry, 1995). 

 Timing of the assessment post weigh-in also could influence mood response. In order to 

control this factor, participating athletes completed the BRUMS directly post weigh-in, and did 

not begin rehydration or food consumption until after completion. 

  A common argument is that mood may vary with differing skill levels. On any team there 

will be a variety of skill levels for depth. Because The University had a competitively ranked 

Division I wrestling team, all could be considered at least as potentially competitive at that 

conference level. Beedie et al. (2000) also previously concluded that mood had minimal 

association with skill level. Therefore, this is likely not a limitation of valid concern. 

Another consideration is the error involved in the BRUMS administration. During the 

preseason assessment two wrestlers overtly mocked the questions on the BRUMS assessment, 

possibly causing athletes to take the questionnaire less seriously. Despite this interference, the 

test administrator immediately demanded silence and emphasized the importance of answering 

the assessment individually and as honestly as possible as to not disrupt teammates or the testing 

process. The participants complied for the remainder of the collection period and each 

subsequent collection. There is a chance that not all wrestlers answered honestly or took the 

BRUMS protocol seriously. This is one possible explanation for why the current results were 

somewhat different from that of other sample studies of similar populations (Caulfield & 

Karageorghis, 2008; Filaire et al., 2007; Marttinen, 2008). 

5.10 Weight Loss and Loss Attribution 

 It had been hypothesized that wrestlers reporting weight loss, fatigue or weakness as one 

of their top factors for losing matches, would be athletes in the GWL group. However, as 
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presented in Table 9, only mental mistakes could be significantly attributed to loss (p <0.05) in 

the present study. The RWL group self reported mental mistakes significantly more than the 

GWL group as a possible loss attribution factor. Mental mistakes was an ―other‖ category on the 

questionnaire, which several wrestlers listed as one of the top two factors they attributed to 

losing matches. 

 The unanticipated outcomes could be a consequence of dishonesty, or more likely, 

attributional bias. Results relied on sincere self reporting. Even if the wrestlers did lose because 

of factors related to their weight loss habits, it might be difficult for them to admit, or even 

realize the connection. The wrestling culture discourages showing weakness or admitting that 

weight cutting affects them negatively; hence the ergogenic aid mentality that has remained the 

underlying rational for the athletes to continue using banned weight loss methods (Ransone et al., 

2004). Similarly, people tend to attribute success internally while attributing failure to external 

sources so as to not take blame for their shortcomings (Grove, Hanrahan & McInman, 1991).  A 

study of 110 basketball players by Grove et al. concluded that winning outcomes were attributed 

significantly more to controllable, stable causes that the athletes could more easily take credit 

for, while losing outcomes was attributed to more uncontrollable, unstable causes.  

 Coaches often discourage athletes from externalization, encouraging them to take 

responsibility for their performances (Grove et al., 1991). In order to comply with this 

expectation, athletes may internalize poor competition outcomes, but modify the stability or 

controllability of losses, as to imply that winning was out of their control. This reformulated 

success/failure bias allows athletes to maintain confidence and momentum for future 

performance in competition and decrease feelings of hopelessness or disgrace (Grove et al, 

1991).  

While extensive research clearly supports the notion that weight loss decreases both 

performance and mood, the scientific findings do not necessarily correlate with athletes’ personal 

analysis, or what they were willing to outwardly admit, might have contributed to their poor 

performance (Buford et al., 2006; Caulfield & Karageorghis, 2008; Choma et al., 1998; Degoutte 

et al., 2006; Filare et al., 2007; Horswill et al., 1990; Keith et al., 1991; Kukidome et al., 2008; 

Landers et al., 2001; Laquale, 1994; Marttinen, 2008; Rankin et al., 1996). Performance is also 

undeniably affected by numerous factors that were not addressed by this study.  
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5.11 Limitations 

Besides those already discussed, the most obvious constraint of this study is that data was 

collected from members of the same wrestling team in one college setting. It also considered 

only a single season of competition. The sample size was double that of several of the published 

studies presented in Table 1 of the literature review. However, extensive conclusions cannot be 

made based off of the study because of the small sample size. Similarly, some of the wrestlers 

did not take the BRUMS test seriously. Although there is no way of knowing, not all responses 

may have been genuinely representative of feelings post weigh-in. The data may not be 

representative of the wrestling population on the whole, and may be a specific to the university 

or even to the athletes that partook in the study that particular year.  

5.12 Future Research 

It should be also be noted that due to lack of research funding and time allotted with the 

wrestling team before practices (dictated by coaching staff), access to a metabolic laboratory, 

hormone testing, or dietary analysis were not feasible. The lack of dietary analysis made it 

difficult to thoroughly track GWL, and incorporation of intake could prove valuable in future 

studies. The same time and resource factors prevented working with multiple wrestling teams. A 

larger sample size would provide more power and more data resulting in more conclusive 

findings. Further research should be done comparing the habits and success rates of multiple 

teams. 

5.13 NCAA Regulation Issues 

As discussed in terms of the WMP and OPC, this study illuminated several major 

weaknesses in current NCAA regulations. Findings in the study are in agreement with some 

previous studies. Oppliger et al. concluded in 2003 that dangerous weight management practices 

were still in existence and further education was necessary (Oppliger et al., 2003). This 

conclusion was contradicted by Oppliger, et al. in 2006, which concluded that the NCAA weight 

management program appeared effective for safe weight loss (Oppliger et al., 2006). The 2003 

study reported 80% of wrestlers gradually dieted and 75% increased exercise to lose weight 

(Oppliger et al., 2003). Ironically, the 2006 follow up did not include information on athletes’ 
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dieting practices, presenting an inadequate picture of the program’s success (Oppliger et al., 

2006).  

If the program were effective, weight loss practices should not have been observed during 

preseason before the OPC could be used. Practices technically begin on a designated day in the 

first two weeks of October directly following certification. However, ambitious teams often hold 

captains’ practices and lifts during the months preceding the official wrestling season. Athletes 

therefore lost weight on their own accord, undetected or ignored by the NCAA. With this 

approach, wrestlers could endure body fat testing at their goal weight once the official season 

begins. Optimal weight ends up being calculated based on an already low weight (due to 

premature dietary restriction and strenuous exercise) giving a false sense of safety for the sports 

policy makers and administrators. Table 4 illustrates the drastic weight changes that occurred in 

both groups, although more so in the GWL group. If weights were calculated prior to preseason, 

or practices were better enforced, the dangerous losses of up to 14.22%, as observed in this 

study, could be prevented. The athletes in this study did not utilize the WMP prior to 

certification.  

 Besides the basic but serious problem of implementation, results of this study suggest that 

the NCAA WMP itself might be flawed. Currently the program advocates caloric limitations 

based on an individual’s current weight and season weight goals. The main tool for the process 

becomes GWL and food restriction, spanning at least part of the season. While this approach 

may be safer than laxatives or sauna type options, numerous studies have suggested that 

extensive dietary restriction hinders performance (Buford et al., 2006; Laquale, 1994; Rankin et 

al., 1996). When comparing the winning percentages of the two groups, the RWL group won 

significantly more than the GWL group. It is no wonder the athletes of a successful team, such as 

the ranked team in this study, did not voluntarily utilize the caloric restriction design tips 

presented by the WMP prior to the season. Those athletes who adopted similar practices did 

worse in competition. If the NCAA strives for a program that will be implemented by coaches 

and adopted by athletes, it needs to assess the success of the method it encourages.  
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CHAPTER 6 

CONCLUSIONS 

Overall the relationships between weight loss method, amount of weight lost, 

performance, mood, and loss attribution, are intricate and multifaceted. All athletes utilized 

strenuous exercise and exercise in addition to practice requirements as weight loss methods 

during the preseason. However, irrespective of weight class, RWL athletes won significantly 

more matches over the season than their GWL group teammates. There was also a significant 

interaction between collection period and group for vigor. RWL athletes increased vigor from 

preseason to certification, while GWL athletes experienced a decrease in vigor. Tension also 

significantly decreased in the RWL group after making weight at certification, while the GWL 

group maintained the tension levels from preseason. These trends remained constant over the 

season collection periods, indicating that athletes likely maintained their chosen weight loss 

practices throughout the season. While season winning percentage correlated strongly with 

weight loss methods, the only mood state that corresponded with winning was a negative 

correlation with anger. Similarly, ―mental mistake‖ was the only factor that was significantly 

different between groups for loss attribution.  

While the current findings may not be representative of the whole wrestling community 

due to the small, specific, sample of the population, it illustrated that the usage of both gradual 

and rapid weight loss remain common despite NCAA rules against dangerous weight loss 

practices. Weight loss of  >5 % body weight still occurs, and in fact, in this study was a more 

conservative amount of weight lost compared to the GWL group. 

GWL preseason, coupled with RWL prior to weigh-in was associated with significantly 

decreased season performance. More research is necessary to further enlighten the NCAA and 

athletes to the actual consequences of the favored weight control practices in the sport of 

wrestling. Follow up studies should be carried out on multiple teams to increase sample size and 

test the current conclusions. Examining the NCAA’s regulatory practices and the long term 

consequences of gradual and rapid weight loss tactics may also be useful in determining the 

serious effects these techniques may have on the body and better strategies to improve safety and 

implementation within the NCAA. 
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APPENDIX A 

IRB APPROVAL FORM 
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APPENDIX B 

SUBJECT CONSENT FORM 

 

THE EFFECTS OF WEIGHT CONTROL PRACTICES ON MOOD, SUCCESS 

ATTRIBUTION, AND COMPETITION PERFORMANCE IN DIVISION I COLLEGIATE 

WRESTLERS 
 

You are invited to take part in a research study looking at the relationships among weight cutting, mood, and wrestling 
performance. 
 

What the study is about: The purpose of this study is to learn how weight cutting practices and mood affect 
performance among varsity wrestlers. 
 

What we will ask you to do: If you agree to be in this study, we will ask you to: 
1. Fill out a questionnaire about your habits, beliefs about winning and losing, and mood; 
2. Be weighed and have your height measured—this will be done as part of your usual measurements; 
3. Have skinfold measurements taken on your arms, at your waist, between your shoulder blades, and at the midpoint 
between your knee and your hip on both legs; 
4. Have your coach give us the results of your competitions. 
We will carry out these steps four times: once at pre-season, once at certification, once during the season, and once after 
the season is over. The length of time for participation would span the season, from October to the first week of April 
2011. 
 
Risks and benefits: We do not anticipate any risks to you participating in this study other than those encountered in 
day-to-day life. There are no direct benefits to you if you participate, however, the information from this study could to 
potentially help wrestling coaches develop better training and weight–related practices in the future. 
 
Compensation: You will receive no compensation for participating in this study. 
 

Taking part is voluntary: Taking part in this study is completely voluntary. You may skip any part of the study that 
you do not wish to carry out, and, with respect to the questionnaire, you may skip any questions that you do not want to 
answer. If you decide not to take part in the study, or to skip any part of the study, it will not affect your current or 
future relationship with the University or your wrestling Team. If you decide to take part, you are free to withdraw at any 
time. 
 
Your answers will be confidential. The records of this study will be kept private to the extent allowed by law. In any 
sort of report we make public we will not include any information that will make it possible to identify you. Research 
records will be kept in a locked file, and data from the records will be entered under a code number and kept in a 
password-protected computer; only the researchers will have access to the records. 
 

If you have questions: The researchers conducting this study are Kristen Gravani and Prof. Maria Spicer from the 
Department of Nutrition, Food and Exercise Sciences. Please ask any questions you have now. If you have questions 
later, you may contact Kristen Gravani at XXX, or Prof. Spicer at XXX. If you have any questions or concerns regarding 
your rights as a subject in this study, you may contact the Institutional Review Board (IRB) at 850-644-7900 or access 
their website at http://www.research.fsu.edu/humansubjects/. 
 
You will be given a copy of this form to keep for your records. 
 

Statement of Consent: I have read the above information, and have received answers to any questions I asked. I 
consent to take 
part in the study. 

http://www.research.fsu.edu/humansubjects/
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Your Signature ___________________________________ Date ________________________ 
Your Name (printed) ____________________________________________________________ 
Signature of person obtaining consent ______________________________ Date _____________________ 
Printed name of person obtaining consent ______________________________ Date _____________________ 
 
This consent form will be kept by the researcher for at least three years beyond the end of the study and was 

approved by the IRB. 
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APPENDIX C 

POINT ALLOCATION EXPLANATION 

When the referee blows the whistle to start the beginning of the first period, both 

wrestlers begin competing for control.  If a wrestler gains an advantageous enough position in a 

controlled manner, typically on top of his opponent, he is awarded 2 points for a takedown.  If 

the wrestler on top loses control and allows the opponent to escape from his control, (enough so 

that the athletes’ feet separate) then the opponent is awarded 1 point for the escape.  If the 

wrestler on top turns his opponent’s back towards the mat at an angle greater than 45 degrees 

(referee’s discretion) then back-points are scored. The amount of points rewarded depends on 

how long the wrestler in control can hold his opponent in the necessary position. If held on his 

back for 1 second, no points, but for 2-4 seconds (counted off out-loud by the referee) 2 near fall 

points are rewarded, and 5 or more seconds, 3 near fall points. If the wrestler on top manages to 

pin both of the opponent’s shoulder blades on the mat for one second at anytime during the 

match, a fall/ pin is awarded. As mentioned, a pin is the ultimate goal that each competitor would 

like to attain.  If neither wrestler receives a fall, then the final score after the seven minute match 

determines the victor.   

Other points may be awarded to a wrestler if he is being offensive and his opponent is 

stalling, or being overly defensive in other words.  At the referee’s discretion, the wrestler who is 

being overly defensive is first warned for stalling.  If he does not change his style into a more 

attacking manner, then he will be warned for a second time and the other man, the more 

offensive wrestler in this case, is awarded a point. A third stalling call results in another point, a 

fourth, 2 points, and finally a fifth results in ejection of a stalling, overly defensive wrestler.   

Also, if one wrestler repeatedly jumps the whistle, points can be awarded in a similar fashion (3 

cautions equals one point for the other wrestler, a fourth caution results in another point…then 

two, then a disqualification). Any type disqualification, whether for stalling, excessive cautions, 

or flagrant misconduct, is recorded as a pin-fall for the other team. (NCAA Wrestling 

Committee, 2009)  
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Summary of Point allocations: 

Action Points Awarded  

Takedown  2  

 Escape  1  

Near fall 

• 2-4 second hold 

• ≥ 5 second hold  

 

2 

3  

Stalling- pts awarded to opposing team  1 /offense (over 5 = ejection)  

Pin/Fall  Automatic Win, match ends  
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APPENDIX D 

EXAMPLE OF ICEBERG PROFILE PHENOMENON  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

(LeUnes & Burger 2000) 
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APPENDIX E 

 EATING BELIEFS AND BEHAVIORS QUESTIONNAIRE  

Eating Beliefs and Behaviors Questionnaire 

 
Thank you very much for participating in this study! Please be sure you have written your code number on each 

page of the questionnaire. 

 
Did you take nutritional supplements (for example whey protein, Cherry Pharm, Creatine, NOXCG3, BCAAs, 

Accelerade, myoplex) in the last two weeks?  

Yes   No                          * If yes, which ones and before or after workout? 

_____________________________________________________________________________________________

_____________________________________________________________________________________________ 

 

Current weight: _________lbs  Height: _________inches 

 

Out of season are you typically heavier or lighter than your current weight?  Heavier    Lighter     Same 

 

If so how much?  _____________ 

 

Please estimate the following from previous experiences: 

Off-season weight: _____ lbs 

Pre-season weight: _____ lbs 

Mid-season weight: _____ lbs 

End-of-season weight: _____ lbs 

 

During the last two weeks, how often have you used the following weight loss methods: 

 0= Never  1= once or twice  2= sometimes (3-5 times)   3= regularly (More than 5 times) 
_____ Dietary restrictions 

_____ Fluid limitation 

_____ 8 or more waking hrs of not eating 

_____ Vomiting 

_____Strenuous exercise 

_____Strenuous exercise in addition to practice requirements  

_____ Layered clothing during exercise 

_____ Sauna suit or sauna 

_____ Water pills, diuretics 

_____ Adrenaline pills 

_____Other (please indicate other methods here)________________________________ 

 

Do you think that you lose fat mass when you lose weight Yes No 

 

Do you think that you lose muscle mass when you lose weight Yes No 

 

Do you notice any change in your performance as your weight changes   Yes   No 

 If so, what kind of changes?___________________________________________ 

 

Do you notice any negative change in your performance in practice/ weight room as your weight changes?  Yes

 No 

 If so, what kind of changes____________________________________________ 
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_____ Difference in strength or speed 

_____Inadequate energy level/ fatigue 

_____Failed technique 

 

Do you notice any positive change in your performance in practice/ weight room as your weight changes?  Yes

 No 

 If so, what kind of changes____________________________________________ 

 

When I lose a match, I think that the main factors are (please rank your top 2 reasons 1,2): 

 

 

_____Other  

Please specify: 

___________________ 

____ Injury 

____ Recovering from cutting weight 

____Difference in skill level of opponent 
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APPENDIX F 

BRUMS QUESTIONNAIRE 
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APPENDIX G 

GUIDELINES FOR BRUMS SCORING 
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APPENDIX H 

STATISTICAL TESTS FOR RESULTS SECTION 

Table H.1. ANOVA Analysis for Significance values of Table 3 of Results Section 

  



61 

 

 

Source Measure Df F ρ 

Partial 

Eta 

Squared 

Collection Period 

 fluid 1,26 41.614 .001 .615 

food_restriction 1,26 11.721 .002 .311 

fasting 1,26 5.031 .034 .162 

vomiting 1,26 1.111 .302 .041 

strenuous_exercise 1,26 4.029 .055 .134 

excessive_exercise 1,26 .123 .729 .005 

layers 1,26 11.876 .002  .314 

sauna 1,26 3.647 .067 .123 

heated_room 1,26 .222 .641 .008 

diuretics 1,26 0 -- 0 

adrenaline 1,26 0 -- 0 

Weight Loss Group 

 fluid 1,26 6.303 .019  .195 

food_restriction 1,26 1.476 .235 .054 

fasting 1,26 1.661 .209 .060 

vomiting 1,26 1.111 .302 .041 

strenuous_exercise 1,26 .692 .413 .026 

excessive_exercise 1,26 .003 .960 .000 

layers 1,26 1.829 .188 .066 

sauna 1,26 1.203 .283 .044 

heated_room 1,26 .035 .854 .001 

diuretics 1,26 0 -- 0 

adrenaline 1,26 0 -- 0 

Period * Group 

 fluid 1,26 3.551 .071 .120 

food_restriction 1,26 .624 .437 .023 

fasting 1,26 .001 .975 < .001 

vomiting 1,26 1.111 .302 .041 

strenuous_exercise 1,26 .063 .804 .002 

excessive_exercise 1,26 .000 .985 .000 

layers 1,26 .147 .705 .006 

sauna 1,26 1.884 .182 .068 

heated_room 1,26 1.651 .210 .060 

diuretics 1,26 0 -- 0 

adrenaline 1,26 0 -- 0 



62 

 

Table H.2. Pearson Correlations of Percent Weight Loss, Type 

of Weight Loss, and Season Winning Percentage (N=28) 

  Percent 

weight 

loss 

Gradual 

weight 

loss 

starting 

preseason 

Season 

winning 

percentage 

Percent weight loss Correlation 1.00   

Sig. (1-tailed)    

Gradual weight loss 
starting preseason 

Correlation .37 1.00  

Sig. (1-tailed) .03   

Season winning 
percentage 

 Correlation -.39 -.42 1.00 

Sig. (1-tailed) .02 .01   
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Table H.3. Repeated Measures, Split Plot ANOVA of Preseason and 

Postseason Loss Attribution 

N=18     

Source Measure df F Sig. 

Collection 
Period 

fatigue 1,16 1.5 0.2 

skill 1,16 .3 .6 

strength 1,16 .7 .4 

technique 1,16 .0 .9 

wtCut 1,16 .3 .6 

Mental 1,16 1.6 .2 

Confidence 1,16 .6 .4 

Injury 1,16 1.6 .2 

Weight 
Loss 

Group 

fatigue 1,16 .3 .6 

skill 1,16 1.4 .3 

strength 1,16 .1 .7 

technique 1,16 .8 .4 

wtCut 1,16 .2 .6 

Mental 1,16 3.4 .1 

Confidence 1,16 .6 .4 

Injury 1,16 1.6 .2 

Collection 
x Group 

fatigue 1,16 2.8 .1 

skill 1,16 .0 .9 

strength 1,16 .0 .9 

technique 1,16 1.8 .2 

wtCut 1,16 .0 .9 

Mental 1,16 1.6 .2 

Confidence 1,16 .6 .4 

Injury 1,16 1.6 .2 
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Table H.4. Linear Model of Mood by Preseason, Certification, RWL and 

GWL  

Source Measure df F     Ρ   Partial Eta Squared 

Collection Period Vigor 1,26 3.003 0.095 0.104 

 Anger 1,26 0.179 0.676 0.007 

 Confusion 1,26 0.051 0.823 0.002 

 Depression 1,26 0.081 0.778 0.003 

 Fatigue 1,26 0.776 0.386 0.029 

 Tension 1,26 5.373 0.029 0.171 

 Weight Loss Group 

 Vigor 1,26 3.227 0.084 0.110 

 Anger 1,26 2.029 0.166 0.072 

 Confusion 1,26 0.597 0.447 0.022 

 Depression 1,26 1.884 0.182 0.068 

 Fatigue 1,26 0.092 0.764 0.004 

 Tension 1,26 1.054 0.314 0.039 

Period * Group 

 Vigor 1,26 5.102 0.033 0.164 

 Anger 1,26 0.038 0.847 0.001 

 Confusion 1,26 0.625 0.436 0.023 

 Depression 1,26 0.026 0.873 0.001 

 Fatigue 1,26 0.776 0.386 0.029 

  Tension 1,26 3.072 0.091 0.106 

 

Table H.5. Analysis of Loss Attribution 

Source Dependent Variable df F Sig. 

When I lose a match, I think the main reason 
is…    
                     
Between 
Groups 

injury 1, 26 0 0 

recovering from cutting wt 1, 26 .008 .927 

difference in skill level of opponent 1, 26 .121 .731 

difference in strength or speed 1, 26 .278 .602 

inadequate energy level/ fatigue 1, 26 .081 .779 

 failed technique 1, 26 1.897 .180 

lack of confidence 1, 26 .546 .466 

mental mistakes 1, 26 4.179 .051 
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