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SUMMARY

ACSM Position Stand on Weight Loss in Wrestlers. Med. Sci. Sports
Exerc., Vol. 28, No. 2, pp. ix—xii, 1996. Despite a growing body of
evidence admonishing the behavior, weight cutting (rapid weight reduc-
tion) remains prevalent among wrestlers. Weight cutting has significant
adverse consequences that may affect competitive performance, physical
health, and normal growth and development. To enhance the education
experience and reduce the health risks for the participants, the ACSM
recommends measures to educate coaches and wrestlers toward sound
nutrition and weight control behaviors, to curtail “weight cutting,” and to
enact rules that limit weight loss.

INTRODUCTION

For more than half a century, rapid weight loss,
“weight cutting” as practiced by wrestlers, has remained
a concern among educators, health professionals, exer-
cise scientists, and parents (14,28,55,63). Since the
American College of Sports Medicine first published the
position statement Weight Loss in Wrestlers (3) in 1976,
a plethora of research articles has been published on this
topic. On a weekly basis, rapid weight loss in high school
and collegiate wrestlers has been shown to average 2 kg
and may exceed 2.7 kg among 20% of the wrestlers
(41,55,61). One-third of high school wrestlers have re-
ported repeating this process more than 10 times in a
season (41,61). These practices have been documented
over the past 25 years (61,62), and during that time their
prevalence appears to have changed little (41,55,61).

WEIGHT LOSS IN WRESTLERS

While wrestlers may believe they have excess fat,
studies show that in the off-season high school wrestlers
have 8%-11% body fat, well below their high school
peers who average 15% (6,21,24,60). Estimates made
during the season have found body fat to be as low as 3%
and average 6%-7% (17,23,27,38,42,43,58). Conse-
quently, loss of fat contributes minimally to weight re-
duction while the primary methods for weight loss (e.g.,
exercise, food restriction, fasting, and various dehydra-
tion methods) affect body water, glycogen content, and
lean body mass (23,51,56,67,69). These weight loss tech-
niques are used by 25%—67% of wrestlers (32,41 ,01,69).
Use of pharmacological agents, including diuretics, stim-
ulants, and laxatives to reduce weight has been reported
among a few of these athletes (32,41,55). The weight loss
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techniques have been passed down from wrestler to wres-
tler, or coach to wrestler, and have changed little over the
past 25 yr. Seldom do parents and health professionals
provide input on how to lose weight appropriately
(32,41,61). Recently, a small but growing number of
females have begun to participate in wrestling. No data
exist on the weight control behaviors of this select group
of wrestlers. If these females also practice “weight cut-
ting,” the same health and performance concerns apply to
them as to their male counterparts.

Wrestlers practice these weight loss techniques believ-
ing their chances of competitive success will increase.
Ironically, “weight cutting” may impair performance and
endanger the wrestler’s health. Weight loss in wrestlers
can be attributed to reductions in body water, glycogen,
lean tissue, and only a small amount of fat. The combi-
nation of food restriction and fluid deprivation creates a
synergistic, adverse physiologic effect on the body leav-
ing the wrestler ill-prepared to compete. In addition, most
forms of dehydration, e.g., sweating and catharsis, con-
tribute to the loss of electrolytes as well as water (5,9).
Wrestlers hope to replenish body fluids, electrolytes, and
glycogen in the brief period (30 min—20 h) between the
weigh-in and competition. However, reestablishing fluid
homeostasis may take 24—48 h (10); replenishing muscle
glycogen may take as long as 72 h (11,25), and replacing
lean tissue might take even longer. In short, weight cut-
ting appears to adversely influence the wrestler’s energy
reserves and fluid and electrolyte balances.

The singular or combined effects of “weight cutting”
on physiological function and performance are presented
in Table 1. These functions are indicators of performance
on the mat; however, no research to date has investigated
the relationship between wrestling performance and
weight loss. Although the scientific data are not conclu-
sive, these “weight cutting” practices may also alter hor-
monal status (59), diminish protein nutritional status (20),
impede normal growth and development (18), affect psy-
chological state (19,32,37,41,55), impair academic per-
formance (8,13,64), and have severe consequences such
as pulmonary emboli (12), pancreatitis (34), and reduce
immune function (30). Use of diuretics may result in
more profound effects on the cardiovascular systems and
electrolyte balance than other forms of weight loss (5,7).

For these reasons, the National Federation of State
High School Associations supports the opinion that each
state implement rules that include an effective weight
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TABLE 1. Effects of “weight cutting” on physiological performance.

¢ Little or no increase (1,17,50,53,63,68) and possible reduction in muscle
strength (23,46,66)

¢ Little or no increase (26,44,46) and possible decrease in anaerobic power

capacity (35,66)

Lower plasma and blood volume (2,31,49,65), increased resting and submaximal

heart rate (2,49), decreased cardiac stroke volume (2), resulting in decreased

ability to sustain work at a constant rate, i.e., reduced endurance capacity

(45,47)

2 Lower oxygen consumption (36,57)

¢ Impaired thermoregulatory processes, which could decrease endurance capacity
and increase the risk of heat illness during practice (7,48,49)

¢ Decreased renal blood flow and kidney filtration of blood (70-72)

Depletion of muscle (23) and possibly liver glycogen (25), which will reduce

muscle endurance capacity (19,29), the body’s ability to maintain blood glucose

levels, and accelerate the breakdown of the body’s protein (4,15)

acDepletion of electrolytes resulting in impaired muscle function (5), coordination
(29), and possibly cardiac arrhythmias

Superscript identifies methods that contribute to this physiological effect: a = food
restriction or fasting; b = exercise; ¢ = dehydration; d = catharsis (diuretic or
laxatives).
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control program (39). Several states have successfully
instituted programs that require body composition assess-
ment and nutrition education (personal communications,
40), and more states appear poised to follow. Scientists,
physicians, dieticians, coaches, athletic administrators,
trainers, and other health professionals should work to-
wards implementation of these recommended changes
nationwide.

CONCLUSIONS AND RECOMMENDATIONS

Because of the equivocal benefits and the potential
health risks created by the procedures used for “weight
cutting” by wrestlers (particularly adolescents), the

ACSM makes the following recommendations:

1. Educate coaches and wrestlers about the adverse
consequences of prolonged fasting and dehydration on
physical performance and physical health,

2. Discourage the use of rubber suits, steam rooms,
hot boxes, saunas, laxatives, and diuretics for “making
weight.”

3. Adopt new state or national governing body legis-
lation that schedules weigh-ins immediately prior to com-
petition.

4. Schedule daily weigh-ins before and after practice
to monitor weight loss and dehydration. Weight lost
during practice should be regained through adequate food
and fluid intake.

5. Assess the body composition of each wrestler prior
to the season using valid methods for this population
(42,60). Males 16 yr and younger with a body fat below
7% or those over 16 yr with a body fat below 5% need
medical clearance before being allowed to compete. Fe-
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The ACSM encourages:

Permitting more participants per team to compete by
adding weight classes between 119 Ibs.-and 151 Ibs. or by
allowing more than one representative at a given weight
class just as swimming and track teams do in competi-
tion.

Standardization of regulations concerning the eligibil-
ity rules at championship tournaments so that severe and
rapid weight loss is discouraged at the end of the season
(e.g., a wrestler dropping one or more weight classes).

Cooperative efforts between coaches, exercise scien-
tists, physicians, dietitians, and wrestlers to systemati-
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tion, and psychological development of wrestlers.

Through this position statement, the ACSM hopes to
further the sport of wrestling by providing a positive
educational environment for the primary, secondary, or
collegiate wrestler. The ACSM believes these recom-
mendations will enable the athlete to better focus on skill
acquisition, fitness enhancement, psychological prepara-
tion, and the social interactions offered by the sport.

ACKNOWLEDGMENT

This position stand replaces the 1976 ACSM position paper,
“Weight Loss in Wrestlers.”

This pronouncement was reviewed for the American College of
Sports Medicine by members-at-large, the Pronouncements Com-
mittee, and by: Jack Harvey, M.D., FACSM, Michael Sharratt, Ph.D.,
FACSM, Suzanne Steen, Ph.D., and Charles Tipton, Ph.D., FACSM.

to submaximal exercise after dehydration and rehydration in high
school wrestlers. Med. Sci. Sports Exerc. 9:159-163, 1977.

3. AmericaN CoLLEGE OF SPORTS MEDICINE. Position statement:
weight loss in wrestlers. Med. Sci. Sports 8:xi—xiii, 1976.



ACSM POSITION STAND

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

. CaHu, G. F. Starvation in man. N. Engl. J. Med. 282:668—675,

1970.

. CapwerL, J. E., E. Aunonen, and U. NousiaNen. Differential

effects of sauna-, diuretic-, and exercise-induced hypohydration.
J. Appl. Physiol. 57:1018-1023, 1984,

. Cisar, C. J., G. O. JounsoN, A. C. Fry, et al. Preseason body

composition, build, and strength as predictors of high school
wrestling success. J. Appl. Sports Sci. Res. 1:66-70, 1987.

. CLAREMONT, A. D., D. L. CostiLL, W. J. FInk, and P. VANHANDEL.

Heat tolerance following diuretic induced dehydration. Med. Sci.
Sports Exerc. 8:239-243, 1976.

. Conners, C. K. and A. G. Boul Nutritional effects on behavior of

children. Psychiatry Res. 17:193-201, 1982.

. Costir, D. L., P. Cotg, and W. J. Fink. Muscle water and

electrolytes following varied levels of dehydration in man. J. Appl.
Physiol. 40:6-11, 1976.

CosriLL, D. L. and K. E. Sparks. Rapid fluid replacement follow-
ing thermal dehydration. J. Appl. Physiol. 34:299-303, 1973.

. Covig, E. F. and E. Covie. Carbohydrates that speed recovery

from training. Physician Sportsmed. 21:111-123, 1993,

Crovig, P. H, R. A. PLacg, and A. D. HILGENBERG Massive
pulmonary embolism in a high school wrestler. J.A.M.A. 241:827—
828, 1979.

DeFEo, P., V. GaLLIA, and G. MazzoTTa. Modest decrements in
plasma glucose concentration cause early impairment in cognitive
function and later activation in glucose counterregulation in ab-
sence of hypoglycemic symptoms in normal man. J. Clin. Invest.
82:436—444, 1988.

DosHNER, N. The effect of rapid weight loss upon the performance
of wrestlers and boxers and upon the physical proficiency of
college students. Res. Q. 15:317-324, 1944.

FeLiG, P., O. E. OweN, J. WaHReN, and G. F. CaHILL. Amino acid
metabolism during prolonged starvation. J. Clin. Invest. 48:584—
594, 1969.

Foop aND NUTRITION BoARD. Recommended Dietary Allowances,
10th Ed. Washington, DC: National Academy of Sciences, 1989,
pp. 24-37, 65, 66.

FreiscHLAG, J. Weight loss, body composition, and health of high
school wrestlers. Physician Sportsmed. 12:121-126, 1984.
Hansen, N. C. Wrestling with “making weight.“ Physician
Sportsmed. 6:106—111, 1978.

HorswiLL, C. A., R. C. HICkNER, J. R. ScorT, D. L. CostiLL, and
D. Gourp. Weight loss, dietary carbohydrate modifications and
high intensity physical performance. Med. Sci. Sports Exerc. 22:
470-476, 1990.

HorswiLL, C. A., S. H. Parx, and J. N. RoEMMICH. Changes in the
protein nutrition status of adolescent wrestlers. Med. Sci. Sports
Exerc. 22:599-604, 1990.

HorswiLe, C. A., J. Scort, P. GALEA, and S. H. Park. Physiological
profile of elite junior wrestlers. Res. Q. Exerc. Sports 59:257-261,
1988.

Houck, J. and J. SLAvIN. Protein nutrition in the athlete. In: Sports
Nutrition for the 90s: The Health Profession’s Handbook. J. R.
Berning and S. N. Steen (Eds.). Gaitherburg, MD: Aspen Publish-
ers, 1991, pp. 1-12.

Houston, M. E., D. A. MarriN, H. J. GRreeN, and J. A. THOMSON.
The effect of rapid weight reduction on physiological functions in
wrestlers. Physician Sportsmed. 9:73-78, 1981.

HucrEs, R. A., T. J. HousH, and G. O. JounsoN. Anthropometric
estimations of body composition across a season. J. Appl. Sports
Sci. Res. 5:71-76, 1992,

Hurt™man, E. and L. Nusson. Liver glycogen as glucose-supplying
source during exercise. Limiting Factors of Physical Performance.
1973, pp. 179-189.

Jacoss, 1. The effects of thermal dehydration on performance of
the Wingate anaerobic test. Int. J. Sports Med. 1:21-24, 1980.
Kerry, J. M., B. A. Gorngy, and K. K. Kaim. The effect of a
collegiate wrestling season on body composition, cardiovascular
fitness, and muscular strength, and endurance. Med. Sci. Sports
Exerc. 10:119-124, 1978.

28.

29.

30.

31.

32.

33.

34,

35.

36.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Official Journal of the American College of Sports Medicine

Kenny, H. E. The problem of making weight for wrestling meets.
J. Health Phys. Ed. 1:24, 1930.

KLiNzING, . E. and W. Karpowicz. The effect of rapid weight loss
and rehydration on a wrestling performance test. J. Sports Med.
26:149-145, 1986.

Kono, I, H. Kitao, M. Matsupa, S. HaGa, and H. FukusHMIA.
Weight reduction in athletes may adversely affect phagocytic
function of monocytes. Physician Sportsmed. 16:56—65, 1983.
KozLowsky, S. and B. SALTIN. Effects of sweat loss on body fluids.
J. Appl. Physiol. 19:1119-1124, 1964.

LAkIN, J. A., S. N. STeEN, and R. A. OppLiGer. Eating behaviors,
weight loss methods, and nutritional practices of high school
wrestlers. J. Community Health Nurs. 7:223-234, 1990.
McARrDLE, W. D., F. I. KaTcH, and V. L. Katcu. Exercise Phys-
iology: Energy, Nutrition, and Human Performance, 3rd Ed.
Malvern, PA: Lea & Febiger, 1991, p. 488.

McDermort, W. V., M. K. BARTLETT, and P. J. CULVER. Acute
pancreatitis after prolonged fast and subsequent surfeit. N. Engl. J.
Med. 254:379-80, 1956.

McMurray, R. G., C. R. ProcToR, and W. L. WiLson. Effects of
caloric deficit and dietary manipulation on aerobic and anaerobic
exercise. Int. J. Sports Med. 12:167-172, 1991.

MELBY, C. L., W. D. ScumiDT, and D. CORRIGAN. Resting metabolic
rate in weight-cycling collegiate wrestlers compared with physi-
cally active, noncycling control subjects. Am. J. Clin. Nutr. 52:
409-414, 1990.

. Morgan, W. P. Psychological effects of weight reduction in the

college wrestler. Med. Sci. Sports Exerc. 2:24-27, 1970.

NaGLE, F. J., W. P. MoraaN, R. O. HELLICKsON, R. C. SERFAsS, and
J. F. ALEXANDER. Spotting success traits in Olympic contenders.
Physician Sportsmed. 3:31-34, 1975.

NATIONAL FEDERATION OF HIGH SCHOOL ASSOCIATIONS. Wrestling
Rules 1992-93. Kansas City, MO: National Federation of High
School Associations, 1992,

OrpLIGER, R. A., R. D. Harwms, D. L. HERRMANN, C. M. STREICH,
and R. R. Crark. The Wisconsin wrestling minimal weight
project: a model for wrestling weight control. Med. Sci. Sports
Exerc. 27:1220-1224, 1995.

OPPLIGER, R. A., G. L. LANDRY, S. A. FosTER, and A. C. LAMBRE-
CHT. Bulimic behaviors among high school wrestler: a statewide
survey. Pediatr. Res. 94:826—831, 1993.

OPPLIGER, R. A., D. H. NEILSEN, aND C. G. THoMpsoN. Minimal
weight predicted by bioelectrical impedance and anthropometric
equations. Med. Sci. Sports Exerc. 23:247-253, 1991.

OpPLIGER, R. A. and C. M. TreroN. Weight prediction equation
tested and available. Jowa Med. 75:449—-452, 1985.

S. H., Park, J. N. RoemmicH, and C. A. HorswiLL. A season of
wrestling and weight loss by adolescent wrestlers: effect on anaer-
obic arm power. J. Appl. Sports Sci. Res. 4:1-4, 1990.

RuBist, P. M. and W. G. Hergert. Effect of rapid weight reduction
and subsequent rehydration upon the physical working capacity of
wrestlers. Res. Q. 41:536-541, 1970.

Roemmich, J. N., W. E. SINNING. Sport seasonal changes in body
composition, growth, power, and strength of adolescent wrestlers.
Int. J. Sports Med. 17:92-99, 1996.

Sartiv, B. Aerobic and anaerobic work capacity after dehydration.
J. Appl. Physiol. 19:1114-1118, 1964.

SALTIN, B. Circulatory response to submaximal and maximal ex-
ercise after thermal dehydration. J. Appl. Physiol. 19:1125-1132,
1964,

Sawka, M. N., R. P. Francescont, K. B. Panvorr, and A. J.
Youna. Influence of hydration level and body fluids on exercise
performance in the heat. JA.M.A. 252:1165-1169, 1984.
Serrass, R. C., G. A. StuLL, J. F. ALEXANDER, and J. L. EwiNG. The
effects of rapid weight loss and attempted rehydration on strength
and endurance of the hand muscle in college wrestlers. Res. Q.
Exerc. Sports 55:46-52, 1984.

SHERMAN, W. M., D. L. CostiLL, W. J. Fink, F. C. HAGERMAN, L.
E. ARMSTRONG, and T. S. Murray. Effect of 42.2 m footrace and
subsequent rest or exercise on muscle glycogen and enzymes.
J. Appl. Physiol. 55:1219-1224, 1983.



Official Journal of the American College of Sports Medicine

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Suort, S. H. and W. R. SHort. Four year study of university
athletes’ dietary intake. J. Am. Diet. Assoc. 82:632-645, 1983.
SINGER, R. N. and S. A. Weiss. Effects of weight reduction on
selected anthropometric, physical, and performance measures of
wrestlers. Res. Q. 39:361-369, 1968.

SteeN, S. N. Nutritional considerations for the low body-weight
athlete. In: Sports Nutrition for the 90s: The Health Profession’s
Handbook, J. R. Berning and S. N. Steen (Eds.). Gaitherburg, MD:
Aspen Publishers: 1991, pp. 160-164.

SteeEN, S. N. and K. D. BrownELL. Patterns of weight loss and
regain in wrestlers: has the tradition changed? Med. Sci. Sports
Exerc. 22:762-768, 1990.

Steen, S. N. and S. McKmnNEyY. Nutritional assessment of college
wrestlers. Physician Sportsmed. 14:100-116, 1986.

SteeN, S. N., R. A. OppLIGER, and K. D. BrowNELL. Metabolic
effects of repeated weight loss and regain in adolescent wrestlers.
JAMA. 260:47-50, 1988.

StiNE, G., R. RATLIFF, G. SHierMAN, and W. A. GraNa. Physical
profile of the wrestlers at the 1977 NCAA Championships. Phy-
sician Sportsmed. 7:98-105, 1979.

Strauss, R. H,, R. R. LANESE, and W. B. MaLArkeEY. Weight loss
in amateur wrestlers and its effect on serum testosterone. J.A.M.A.
254:3337-3338, 1985.

THORLAND, W. G., C. M. TirroN, R. W. BowERs, et al. Midwest
wrestling study: prediction of minimal weight for high school
wrestlers. Med. Sci. Sports Exerc. 23:1102-1110, 1991.

TirTon, C. M. and T. K. TcHENG. Iowa wrestling study: weight loss
in high school students. J.A.M.A. 214:1269-1274, 1970.

TreroN, C. M., T. K. TcuenG, and W. D. PauL. Evaluation of the
Hall method for determining minimum wrestling weights. J. Iowa
Med. Soc. 59:571-574, 1969.

TurtLe, W. W. The effects of weight loss by dehydration and

64.

65.

66.

67.

68.

69.

70.

1.

72.

MEDICINE AND SCIENCE IN SPORTS AND EXERCISE

witholding of food on the physiologic response of wrestlers. Res.
0. 14:158-166, 1943.

Turre, W. W., K. Daum, L. MyErs, and C. Martiv. Effect of
omitting breakfast on the physiologic response of men. J. Am.
Diet. Assoc. 26:332-335, 1950.

Vaccaro, P., C. W. Zauner, and J. R, Cape. Changes in body
weight, hematocrit, and plasma protein concentration due to de-
hydration and rehydration in wrestlers. J. Sports Med. Phys. Fit-
ness 16:45-53, 1976.

WEBSTER, S., R. RurT, and A. WeLTMAN. Physiological effects of
a weight loss regimen practiced by college wrestlers. Med. Sci.
Sports Exerc. 22:229-234, 1990.

WEeissINGER, E., T. J. HousH, G. O. Jounson, and S. A. Evans.
Weight loss behavior in high school wrestling: wrestler and parent
perception. Pediatr. Exerc. Sci. 3:64-73, 1991.

WIDERMAN, P, M. and R. D. Hacen. Body weight loss in a wrestler
preparing for competition: a case report. Med. Sci. Sports Exerc.
14:413-418, 1982.

Woops, E. R., C. D. WiLson, and R. P. MasLanp. Weight control
methods in high school wrestlers. J. Adolesc. Health Care 9:394—
397, 1988.

ZamBraskl, E. I., D. T. Foster, P. M. Gross, and C. M. TipTON.
Jowa wrestling study: weight loss and urinary profiles of collegiate
wrestlers. Med. Sci. Sports 8:105-108, 1976.

ZamBrasky, E. J., C. M. Tieton, H. R. JorpaN, W. K. PALMER, and
T. K. Tcuenc. Towa wrestling study: urinary profiles of state
finalists prior to competition. Med. Sci. Sports 6:129-132, 1974.
ZamBraskl, E. 1., C. M. Tieton, T. K. TcHeNG, H. R. Jorpan, A. C.
ValLas, and A. K. CaLLaHAN. Towa wrestling study: changes in
urinary profiles of wrestlers prior to and after competition. Med.
Sci. Sports 7:217-220, 1975.



