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Abstract---Background: Eating disorder (ED) such as restrictive eating 

and menstrual dysfunction (MD) is a serious Health related problem 

which threatens the female athletes. Menstrual dysfunctions are 
Estimated to affect around 20% of female athletes. Social pressure to 

remain thin for various Sporting activities can lead to decreased self-

esteem, negative effect, and unhealthy weight Control practice. Fewer 

studies have examined the relationship between eating disorder, 
menstrual dysfunction, and social cultural attitudes towards 

appearance in Indian Female Athletes. Objective: To examine the 

association among ED, MD, and Social cultural attitudes towards 
appearance and to estimate the risk associated with ED in Indian 

Female athletes. Methods: The study subjects consisted of 78 female 

athletes competing in various sports of 15-27 years of age. Athletes 
were administered Eating attitude Test- 26, Low energy availability in 

Females Questionnaire (LEAF-Q) and Sociocultural Attitudes towards 

appearance uestionnaire- 4 (SATAQ-4) after anthropometric testing. 
Results: Karl Pearson coefficient &amp; Logistic Regression analysis 

was used to find the association between EAT- 26 and other variables. 

Statistically a positive correlation was found between EAT- 26 &; 

Internalization of low body fat (r= 0.520; p= & lt;0.001), Family 
pressure (r= 0.372; p= .001), Peer Pressure (r= 0.386; p= &lt;0.001) 

and Media Pressure (r= 0.307; p= .006). We also found social 

pressures (OR=1.33; 95% CI: 1.10-1.61; p= 0.003) as significant risk 
factors of ED. Pressures like FP, PP, MP were independently also 

associated with ED. Conclusion: Findings of this study showed that 

Eating habits were significantly affected by Social Pressures (FP, PP, 
MP). Variation in Sports participation has led to insignificant 

association between Menstrual dysfunction, ED, and social pressures. 
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Introduction  
 

Participation in sports is associated with psychological, sociologic, and physiologic 

health benefits, like cardiovascular fitness, mood, and self-esteem (Sticker et al, 

Kong P et al 2015). Participation of female athletes continues to grow throughout 
the world. This has many positive effects on health and well-being (improved 

physical fitness, enhanced self-esteem and better physical and mental health), 

but also has a unique set of health problems (George C 2016). Disordered Eating 
(DE) are the changes in the eating patterns which usually starts with appropriate 

eating and exercise behaviours, including healthy dieting (such as lowering 

energy intake and for gradual weight loss) or occasional use of more extreme 
weight-loss methods such as short term restrictive diets (Sundgot Borgen J et al 

2013).  DE shows a strong association with athletics and can lead to several 

negative mental and physical health effects. If left untreated, Disordered eating 
can progress to an eating disorder (ED) which is more difficult to treat such as 

Anorexia Nervosa (AN), Bulimia Nervosa (BN), Binge Eating Disorder (BED) or 

Otherwise Specified Feeding and Eating Disorder (OSFED) (Mancine RP et al 

2020, Melin A et al 2014, Hidalgo et al 2013). Poor eating habits in athletes are 
considered to be a risk factor for the development of negative self-image regarding 

appearance and perception of the individual (Krentz et al 2011).  

 
Athletes usually feel pressure to reduce weight due to the display of their bodies 

in tight and revealing clothes or costumes in sports such as swimming, diving, 

gymnastics, figure skating along with other sports. These sports are also 
considered as lean sports/aesthetic sports (Krentz et al 2011).This pressure to 

reduce weight makes an athlete vulnerable to body image dissatisfaction as well 

as DE/ EDs. Also, athletes in these sports are reported to have an increased risk 
of developing restricted eating behavior and Low Energy Availability (LEA) 

(Sharma et al 2019, Ravi S et al 2019). DE frequently occurs due to the desire to 

achieve a sport-specific body ideal and alleviate sport-specific body dissatisfaction 

(Mancine RP et al 2020). 
 

Menstrual dysfunction (MD) is reported to be common among female athletes but 

is often ignored and regarded as a normal consequence of intense training, 
despite the negative health consequences (Nattiv A et al 2007, Gibbs JC et al 

2013). Restricted eating behaviour and MD have been associated with an 

increased risk of injury, impaired performance, and may also potentially increase 
cardiovascular risk factors, gastrointestinal problems, and metabolic alterations 

(Gibbs JC et al 2013). MD includes luteal phase defects, anovulation, 

oligomenorrhea and Functional Hypothalamic Amenorrhea (FHA) (Nattiv A et al 
2007, Gibbs JC et al 2013, Melin A et al 2015, Roupas ND et al 2011, Nazem TG 

et al 2012). Athletes with very low body weight and/or body fat, frequent weight 

fluctuation, EDs, and insufficient bone density are often found in weight-sensitive 
sports, with a high prevalence of menstrual dysfunction in women (Sundgot 

Borgen J et al 2013).  



 

 

11587 

Body weight and body composition are considered as crucial performance 

variables in different sports. Body composition is one of the major health-related 

components of fitness like menstrual function, eating attitude, bone health, and 

performance in sporting events (Sundgot Borgen J et al 2013, Wagner DR et al 
1999). In some sports, comments by coaches on an athlete’s body composition are 

associated with psychological pressure to diet and it is believed that judges are 

influenced by the body composition of the athlete which in turn may affect the 
bone mineral density, availability of energy and menstrual functioning in an 

athlete (Sundgot Borgen J et al 2013).  There is emerging evidence on influence of 

socio-cultural factors like peer, media and family pressure on body image 
perception of an athlete leading to eating disorders. It has also been established 

that women place more importance on their appearance and are also affected by it 

in performance in sporting events. Media in the West has tended to over-represent 
underweight women and present unattainable ideals for females and males. 

Exposure to media ideals of beauty has been found to possess several negative 

results. These include increased body dissatisfaction and eating disorder 

symptoms (Dhillon MD et al 2017).  Even in previous Indian studies, students 
showed abnormal body image perception, abnormal eating attitudes according to 

their Eating Attitude Test (EAT) scores, were influenced by models and accepted 

media as the source of information regarding standards of attractiveness and 
were pressured to be attractive according to Sociocultural Attitudes Towards 

Appearance Questionnaire – 3 (SATAQ – 3) scores. Their SATAQ scores assessed 

the social and interpersonal aspects of appearance ideals along with Sociocultural 
Risk factors for body dissatisfaction and eating pathology. Limited studies have 

been done in India to understand the relationship between menstrual 

dysfunction, disordered eating and the influence of media, family and peers over 
one another. So, the aims and objectives of this study was to study the 

association of eating disorders, menstrual dysfunction and socio-cultural 

attitudes towards appearance in Indian female athletes and to estimate the risk 

associated with eating disorders in Indian female athletes.  
 

Materials and Methods  

 
The present study was observational and correlational. Ethical clearance was 

obtained from Institutional Ethical committee of Guru Nanak Dev University, 

Amritsar. The variables of the study were Body Mass Index (BMI), Body Fat 
Percentage (BFP), Lean Body Mass (LBM), Waist to Hip Ratio (WHR), Eating 

Attitudes Test – 26 Questionnaire (EAT – 26), Low Energy Availability in Females – 

Questionnaire (LEAF-Q),, Sociocultural Attitudes Towards Appearance 
Questionnaire – 4 (SATAQ-4). A total of 80 subjects (female athletes) of 15-27 

years of age were included  in the study , having training experience of 1 year or 

more in sports ,  not on oral contraceptives and who were  were comprehensive in 

speaking and understanding English . Pregnant female subjects and Subjects 
having any injury at the time of data collection were excluded. Subjects were of 

different sports viz  basketball (n=12), cricket (=8), high jump (n=5), javelin throw 

(n=5), judo (n=2), kho – kho (n=6), running – middle and long distance (n=15), 
softball (n=14), sprint (n=10), triple jump (n=1), weightlifting (n=1) and wrestling 

(n=1). Body composition was measured by performing anthropometric testing 

which was done by measuring the height, weight, circumference of waist and hip 
and Body fat percentage was measured by 4 site skinfold measurement method 
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(biceps, triceps, subscapular, suprailiac), with the help of Harpenden Calliper. 

Skinfold thickness was measured to the nearest mm, except for low values 
(usually 5 mm or less) when it was taken to the nearest 0.5 mm.  The subjects 

were then administered EAT – 26, LEAF – Q, SATAQ – 4 Questionnaires. 

 
Materials 

 

Disordered eating characteristics were measured by Eating Attitude Test – 26 

(EAT-26). The EAT is a reliable and valid measure for athletes (Cronbach’s α = 
.90) which is widely used as a screening instrument for eating disorders .The 

items were rated on a 6-point Likert scale from 1 (never) to 6 (always). Individuals 

who score 20 or greater (EAT-26 ≥20) are considered to be at risk of having an 
eating disorder. Menstrual dysfunction patterns were assessed by Low Energy 

Availability in Females – Questionnaire (LEAF-Q). It is a screening tool used to 

detect persistent low energy availability and/or menstrual dysfunction and/or 
bone health (Female Athlete Triad conditions with or without disordered 

eating/eating disorder). The LEAF – Q has an acceptable sensitivity of 78% and a 

specificity of 90% as well as internal consistency for correctly classifying the 
current energy availability and/or reproductive function and/or bone health of an 

individual. Sociocultural Attitudes Towards Appearance were assessed by the 

SATAQ-4 questionnaire. The SATAQ – 4 consists of measures designed to assess 

the societal and interpersonal aspects of appearance ideals and the Sociocultural 
risk factors for body dissatisfaction and eating pathology. It is used to assess 

internalization of appearance ideals attributes associated with the thin-ideal, 

such as thinness and low body fat, and the muscular-ideal, peer pressure, media 
pressure and family pressure in both women and men. SATAQ-4 scale scores 

demonstrate excellent reliability and good convergent validity with measures of 

body image, eating disturbances, and self-esteem.  
 

Results and Discussion 
 

Karl Pearson's product-moment correlation was used to understand the 

association of EAT-26 and other variables. Then, Logistic Regression was done to 

find the risk factors for leading to Eating Disorders by finding out Odds Ratio. 

Independent t-test was done to test the difference of Risk factors between At Risk 
and Not at Risk participants. Analysis was done on 78 participants as 2 of them 

didn’t complete questionnaires.  

Table 1: Demographics 
The Present study showed that Family pressure, Low body Fat, Media pressure 

and Peer pressure were found to be significantly associated with eating disorders 

and had high influence on the occurrence of eating disorder among Indian female 
athletes.  

 

Table 1 Shows the Demographics & mean values and standard deviation of 
various parameters of 78 subjects included in this study.  

 

 Mean Standard Deviation  

Age (Years) 19.00 3.38 

Experience (Years) 4.77 3.23 

Height (cm) 159.43 6.06 
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Weight (kg) 54.12 8.46 

BMI (kg/m2) 21.27 2.80 

Biceps Skin Fold (mm) 9.20 5.51 

Triceps Skin fold (mm) 18.08 7.48 

Sub scapular skin fold 
(mm) 

11.80 4.11 

Suprailiac skin fold (mm) 12.06 5.78 

Body Fat Percentage 26.21 5.02 

Lean Body Mass 39.63 4.52 

Waist Circumference (cm) 73.31 7.95 

Hip Circumference (cm) 92.49 6.29 

Waist Hip Ratio 0.79 0.06 

EAT_26 17.86 8.84 

LEAF_Q 5.99 3.43 

Internalization – Thin/Low 

Body Fat 

2.84 0.95 

Internalization- 

Muscular/Athletic 

3.74 .90 

Family Pressure 2.78 1.12 

Peer Pressure 2.58 1.11 

Media Pressure 2.43 1.16 

 
This can be seen in Table 2 which shows Significant Positive correlation of EAT- 

26 with internalization- thin/ LBF (r= .520; p= < .001), FP (r= 0.372; p= <.001), PP 

(r= 0.386; p= <0.001) and MP (r= 0.307; p= 0.003). 
 

Table 2: Correlation of EAT 26 & other parameters 

 

   LEAF_Q  IT_LBF  IM_A  FP  PP  MP  

r  .19  
.520

**
  

.16  
.372

**
  .386

**
  .307

**
  

p  .10  .00  .17  .00  .00  .01 

 

This is in accordance with two well supported social culture theories like 

Tripartite Influence Model and Dual Pathway Model which also stated that 
thinness pressures and thin ideal internalisation may have negative effects on 

eating disorders and body image.  Our study results suggested that peer pressure 

and media pressure may   play an important role in development of disordered 

eating. This is similar to previous study who found   Media influence can lead 
adolescents to internalize the ideals imposed by society as desirable for them, 

increasing the probability that they will suffer body image dissatisfaction and 

present disordered eating behaviors. Also to achieve the ideal body figures, 
sociocultural influences have been considered a predictor of disordered eating due 

to acceptance of the (thin ideal) by adolescents as well.  In  other previous studies 

also ( Krentz et al 2011, Jaeger MB at al 2015, Nataniel F et al 2019, if athletes 
perceived social pressures( peer pressure, family pressure, media pressure)  from 

the sports environment to remain lean, it turned out to be an important factor for 

their performance and hence engage in unhealthy dieting behaviours. (Krent et al 
2011, Nazem TZ et al 2012, Syjo J et al 2018).  Also, there was no significant 

relation found between LEAF-Q (menstrual Dysfunction) and EAT- 26 (Eating 
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Disorders )  ( r= .19; p= .10)  as our study had included female athletes among 

which females playing non lean sports  were found to be in dominance as 
compared to lean sports.   

The comparison between the at risk (n= 27) and not at risk (n=51) subjects of 

disordered eating showed highly significant differences among the Body Mass 
Index (p=0.01), Body Fat Percentage (p=0.04), Lean Body Mass (p=0.02), 

Internalisation – Thin/Low Body Fat(p=0.00), Family Pressure(p=0.01), Peer 

Pressure(p=0.00), Media Pressure(p=0.03)(Table 3).   

 

Table 3: Comparison between at risk & not at-risk athletes 

 

Parameters 
Not at risk 
N=51   

At  

Risk 
N=27   t p CI   

  Mean  SD Mean  SD     Lower Upper 

Age 19.08 3.33 18.85 3.54 .27 .78 -1.39 1.84 

BMI 20.60 2.57 22.39 2.77 -2.77 .01 -3.08 -.49 
BSK 8.50 5.02 10.67 6.34 -1.54 .13 -5.01 .67 

TSK 17.07 7.16 20.18 7.80 -1.72 .09 -6.73 .52 

SISK 11.19 5.41 13.74 6.21 -1.80 .08 -5.40 .29 
SSSK 10.97 3.45 13.30 4.80 -2.23 .03 -4.44 -.22 

BFP 25.32 4.83 27.89 5.07 -2.16 .04 -4.95 -.18 

LBM 38.68 4.12 41.22 4.37 -2.49 .02 -4.59 -.49 
WC 72.55 8.02 74.30 6.85 -1.01 .32 -5.21 1.72 

HC 91.80 5.89 93.59 6.31 -1.22 .23 -4.74 1.16 

WHR 0.79 0.06 0.79 0.05 -.31 .76 -.03 .02 
LEAF_Q 5.59 2.98 6.58 3.79 -1.16 .25 -2.71 .73 

IT_LBF 2.49 0.71 3.47 1.00 -4.56 .00 -1.43 -.55 

IM_A 3.65 0.82 3.84 1.02 -.83 .41 -.65 .27 

FP 2.50 1.04 3.21 1.08 -2.79 .01 -1.22 -.20 
PP 2.25 0.84 3.09 1.30 -3.07 .00 -1.41 -.29 

MP 2.15 0.91 2.81 1.36 -2.25 .03 -1.24 -.07 
 

In athletes, Disordered Eating frequently occurs due to the desire to achieve a 

sport specific body-ideal and alleviate sport-specific body dissatisfaction. Previous 
studies have reported that there were variations in prevalence of Disordered 

Eating behaviors depending on athlete type and there was a clear evidence that 

an emphasis on leanness played a role in the development of disordered eating 
which, if left unaddressed, can lead to eating disorders and increased incidence of 

mood, anxiety, and substance abuse disorders (Mancine RP et al 2020). In the 

current study, the sample size was small (n= 78) and female athletes of different 
sports were included. Most of the athletes were of non-lean sports and previously 

also, it was found that athletes in lean sports are more at risk of developing 

disordered eating patterns. (Kong P et al 2015, Mancine RP et al 2020). Since, the 
present study was conducted during the COVID -19 pandemic may be, the 

athletes were not following their rigorous training protocols which they used to 

follow before the pandemic. The lack of following proper training might have lead 
to changes in the dietary pattern of an athlete which could be the cause of the 

variation in results of the present study from the previous studies.  Even though 

the comparison between the LEAF – Q scores (menstrual dysfunction) among the 
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at risk and not at risk subjects was found to be statistically non – significant, but 

the mean scores were still higher among the at risk subjects which leads to the 

inference that the at risk subjects for disordered eating were more prone or had a 

tendency for developing menstrual dysfunction as well (Table 3). It is also in 
accordance with a previous study which stated that menstrual dysfunction was 

found to be a common feature of eating disorders or disordered eating (Vyver E et 

al 2008). Other studies also found that menstrual irregularity was found more 
frequently among the athletes who were “at risk” for eating disorders (Beals KA et 

al 2002).   

 
In the present study ,subjects with higher BMI (OR=1.28; 95% CI= 1.06-1.55; 

p=.01), SSSK (OR= 1.15; 95% CI=1.02-1.30; p=.02), IT_LBF (OR= 4.25; 95% CI= 

1.77-10.19; p= .00), FP (OR= 1.87; 95% CI= 1.17- 3.01; p= . 01), PP (OR= 2.17; 
95% CI = 1.32-3.56; p=.00) and MP (OR= 1.71; 95% CI= 1.10-2.65; p= .02) had 

higher odds of having eating disorders (Table 4). The possible reason is the 

heterogeneity of the sample with more non-lean athletes and with fewer 

adherences to proper training schedules due to COVID-19 situation. 
 

Table 4: Risk factors associated with Eating Disorder 

 

   Beta coefficient  Odds Ratio  95% C.I.  p  

Lower  Upper  

Age  -.02  .98  .85  1.13  .78  

BMI  .25  1.28  1.06  1.55  .01  

BSK  .07  1.07  .98  1.16  .11  

TSK  .06  1.06  .99  1.13  .09  

SISK  .08  1.08  .99  1.17  .07  

SSSK  .14  1.15  1.02  1.30  .02  

BFP  .10  1.11  1.01  1.22  .04  

LBM  .14  1.15  1.02  1.30  .02  

WC  .03  1.03  .97  1.10  .34  

HC  .05  1.05  .97  1.14  .22  

WHR  1.14  3.13  .00  9432.63  .78  

LEAF_Q  .09  1.10  .95  1.27  .21  

IT_LBF  1.45  4.25  1.77  10.19  .00  

IM_A  .25  1.28  .74  2.22  .37  

FP  .63  1.87  1.17  3.01  .01  

PP  .77  2.17  1.32  3.56  .00  

MP  .54  1.71  1.10  2.65  .02  

 

Conclusion 

 

Findings of this study showed that eating habits were significantly affected by 
Social Pressures (FP, PP, and MP). Variations in sports participation has led to 

insignificant association between menstrual dysfunction, ED and Social pressure. 

Body composition specially body mass index and Sociocultural attitudes towards 
appearance especially family pressure, media pressure and peer pressure turned 

out to be important risk factors of eating disorders and menstrual dysfunction. 

The study can be used to better understand the comparisons of eating disorders, 
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menstrual dysfunctions and Sociocultural attitudes towards appearance among 

at risk and not at risk subjects. The study can be useful to recognize unique 
health care needs of female athletes to maximize healthy and safe participation of 

women in sports. 

  
Limitations Of The Study 

 

More athletes were from non – lean sports. The study was conducted during 

COVID 19 period. The athletes were not continuing their vigorous training 
routines and maybe were also not able to meet their nutritional status properly. 

Elite athletes were not studied specifically. Level of play was not determined. Only 

female athletes were chosen for the study.  
 

References  

 
1. Beals KA, Manore MM. Disorders of the female athlete triad among collegiate 

athletes. Int J Sport Nutr Exerc Metab. 2002;12(3):281–93. 

2. Cantos, U. C., Chilan, Y. T., & Zambrano, Ángela H. (2021). Traditional 
pedagogical trends and their impact on the decline in the student population. 

International Journal of Social Sciences and Humanities, 5(3), 243–252. 

https://doi.org/10.53730/ijssh.v5n3.2024 

3. Dhillon MD, Deepak S. A Body-Image based media literacy intervention for 
Indian adolescent females. J Indian Assoc Child Adolesc Ment Heal. 

2017;13(1):48–73. 

4. George C. The female athlete triad: a current concepts review. South African 
J Sport Med. 2016;23(2):50–6. 

5. Gibbs JC, Williams NI, De Souza MJ. Prevalence of individual and combined 

components of the female athlete triad. Med Sci Sports Exerc. 
2013;45(5):985–96. 

6. Hidalgo Vicario MH, Rodríguez Hernández PR. DSM-5. manual diagnóstico 

yestadístico de los trastornos mentales. últimas novedades. Vol. 17, Pediatria 
Integral. 2013. 461–462 p. 

7. Krentz EM, Warschburger P. Sports-related correlates of disordered eating in 

aesthetic sports. Psychol Sport Exerc [Internet]. 2011;12(4):375–82. Available 

from: http://dx.doi.org/10.1016/j.psychsport.2011.03.004. 
8. Kong P, Harris LM. The sporting body: Body image and eating disorder 

symptomatology among female athletes from leanness focused and 

nonleanness focused sports. J Psychol Interdiscip Appl. 2015;149(2):141–60. 
9. Mancine RP, Gusfa DW, Moshrefi A, Kennedy SF. Prevalence of disordered 

eating in athletes categorized by emphasis on leanness and activity type - A 

systematic review. J Eat Disord. 2020;8(1):1–10. 
10. Melin, A., Torstveit, M. K., Burke, L., Marks, S., Sundgot-Borgen, J. (2014). 

Disordered eating and eating disorders in aquatic sports. 2014;250–9. 

11. Melin A. Energy Availability and Reproductive Function in Female Endurance 
Athletes. 2015. 1–152 p. 

12. Nattiv A, Loucks AB, Manore MM, Sanborn CF, Sundgot-Borgen J, Warren 

MP. The female athlete triad. Med Sci Sports Exerc. 2007;39(10):1867–82. 
13. Nazem TG, Ackerman KE. The Female Athlete Triad. Sports Health. 

2012;4(4):302–11. 

http://dx.doi.org/10.1016/j.psychsport.2011.03.004


 

 

11593 

14. Taleb, E. A., Albalawi, H. F., Mostafa, M. S. E. M., El Nahas, E. M., Said, D., 

Embaby, H., Ahmed, E. T., Mahmoud, S. M., & Eldesoky, M. T. (2022). 

Photobiomodulation and trigger band technique on groin adductor strain in 

athletes: Single-blinded randomized control trial. International Journal of 
Health Sciences, 6(2), 1074–1086. 

https://doi.org/10.53730/ijhs.v6n2.10937 

15. Ravi S, Waller B, Valtonen M, Villberg J, Vasankari T, Parkkari J, et al. 
Menstrual dysfunction and body weight dissatisfaction among Finnish young 

athletes and nonathletes. Scand J Med Sci Sport. 2020;(September 2019):1–

13. 
16. Roupas ND, Georgopoulos NA. Menstrual function in sports. Hormones. 

2011; 10(2):104–16. 

17. Sharma M, Singh SK, Tiwari P, Chauhan N. Body image perception , eating 
attitude and influence of media among undergraduate students of medical 

college in Delhi : a cross sectional study. 2019;7(12):4627–34. 

18. Stickler L, Hoogenboom BJ, Smith L, Stickler L. Clinical Commentary The 

Female Athlete Triad-What Every Physical Corresponding Author. 10(4):563–
71. 

19. Sundgot-Borgen J, Meyer NL, Lohman TG, Ackland TR, Maughan RJ, Stewart 

AD, et al. How to minimise the health risks to athletes who compete in 
weight-sensitive sports review and position statement on behalf of the Ad Hoc 

Research Working Group on Body Composition, Health and Performance, 

under the auspices of the IOC Medical Commission. Br J Sports Med. 
2013;47(16):1012–22. 

20. Suryasa, I. W., Rodríguez-Gámez, M., & Koldoris, T. (2022). Post-pandemic 

health and its sustainability: Educational situation. International Journal of 
Health Sciences, 6(1), i-v. https://doi.org/10.53730/ijhs.v6n1.5949 

21. Sygo J, Coates AM, Sesbreno E, Mountjoy ML, Burr JF. Prevalence of 

indicators of low energy availability in elite female sprinters. Int J Sport Nutr 

Exerc Metab. 2018;28(5):490–6. 
22. Vyver E, Steinegger C, Katzman DK. Eating disorders and menstrual 

dysfunction in adolescents. Ann N Y Acad Sci. 2008;1135:253–64. 

23. Wagner DR, Heyward VH. Techniques of body composition assessment: A 
review of laboratory and field methods. Res Q Exerc Sport. 1999;70(2):135–

49. 

 
 

 

 
     


