Measures of Anthropometric Characteristics and Body Composition
Understanding the inter-relationships between nutrition, physical characteristics and physiological performance is essential understanding for the sport nutritionist. 
However, before describing the nutritional requirements of an action we must understand and describe the characteristics of the athlete. This should start with measuring their anthropometric characteristics. Whilst not definitive, and where possible these characteristics can be used to monitor growth and adaptations training programmes.
There are a wide range of measuring techniques employed including DEXA scans, underwater weighting, MRI but these are often outside the scope of most personal trainers.
[image: ]
[image: ]
Task 1: Common Anthropometric Measures
	Measure
	Score
	Evaluation
	Recommendations

	Height
	
	
	

	Weight
	
	
	

	Waist Circumference
	
	
	

	Hip Circumference
	
	
	

	Arm Girth
	
	
	

	Calf Girth
	
	
	

	Wrist circumference
	
	
	


	
For protocols see: https://wwwn.cdc.gov/nchs/data/nhanes3/manuals/anthro.pdf 
Calculate:
	
	
	Score
	Evaluation
	Recommendations

	BMI (kg/m2)
	Wt/ht2
	
	
	

	Waist to Hip ratio
	Waist/ hip
	
	
	

	Waist to height ratio
	Waist / ht
	
	
	

	Ponderal Index (Kg/m3)
	Wt / ht3
	
	
	




In what ways might this information be useful to the nutritionist in working with athletes and exercisers?	
As a nutritionist are there other measures you that might be useful?

Recommendations for BMI

	
	
	Score
	Evaluation
	Recommendations

	At risk (malnutrition)
	<18.5
	
	
	

	Normal
	18.5-24.9
	
	
	

	Overweight
	25.0-29.9
	
	
	

	Grade I obesity
	30.0- 34.9
	
	
	

	Grade II obesity
	35.0-39.9
	
	
	

	Grade III obesity
	>40.0
	
	
	



Recommendations for waist to Hip
	
	Men
	Women
	Score
	Evaluation
	Recommendations

	At risk (malnutrition)
	<0.85
	<0.75
	
	
	

	good
	0.85-0.89
	0.75-0.79
	
	
	

	high
	0.90-0.95
	0.80-0.86
	
	
	

	Very high
	>0.95
	0.86
	
	
	



Recommendations for waist to height
	
	Male
	Female
	Score
	Evaluation
	Recommendations

	Extremely Slim
	<=0.34
	<=0.34
	
	
	

	Slim
	0.35 to 0.42
	0.35 to 0.41
	
	
	

	Healthy
	0.43 to 0.52
	0.42 to 0.48
	
	
	

	Overweight
	0.53 to 0.57
	0.49 to 0.53
	
	
	

	Very Overweight
	0.58 to 0.62
	0.54 to 0.57
	
	
	

	Obese
	0.63 =>
	0.58 =>
	
	
	



Ponderal Index

	
	
	Score
	Evaluation
	Recommendations

	
Very Under weight
	≤ 8
	
	
	

	Under weight
	9-11
	
	
	

	Normal
	11-14
	
	
	

	Overweight
	14-16
	
	
	

	Severe overweight
	≥ 16
	
	
	






Body Fat and Lean Mass

Body composition in this context refers to the relative masses and proportions of fat and lean tissues. The most accurate method is hydrostatic (underwater) weighing but this is impractical in most situations outside sports testing laboratories. The most widely used method is to determine the skinfold thickness at various sites on the body, and through various validated equations body fat can be estimated. These equations introduce error into the individual’s values and accuracy of measurement has an estimated error 3-4% which means that if percentage fat is 15% then the measurement may vary between 12%-19%. However, if a reliable and consistent technique is applied then this system is able to track changes in fat content which is possibly the more important factor when assessment the effectiveness of training.

Test name		Durin and Womersley 4 site Skinfold

Test objectives	To determine the percentage of body fat within the body and by inference lean mass.

Protocol : Using a suitable set of Callipers measure the skinfold thickness;

Biceps	The anterior surface of the biceps midway between the anterior auxiliary fold and the antecubital fossa. 

Triceps	The vertical fold on the posterior midline of the upper arm, over the triceps muscle, halfway between the acromion and olecranon processes.

Subscapular	A vertical fold on the diagonal line coming from the vertical boarder to between 1 and 2 cm from the inferior angle of the scapulae.

Suprailiac	A diagonal fold above the crest of the ilium at the spot where an imaginary line would come down from the auxiliary line just above the hip bone and 2-3 cm forward.

Locate each location, measure and record the distances from defined anatomical structures for future reproducibility and reliability.

Record each measurement 3 times and average the values before summating and referring the tables.



Data Record
			1		2		3			Average

Biceps (mm)										

Triceps (mm)										

Subscaplular(mm)									

Suprailiac (mm)										


Sex				Age			Total (mm)			

Body weight		kg

Data analysis
Percentage fat				%
Fat mass				kg
Lean mass				kg

Acceptable fat levels with respect to age and gender
	Males
	% fat
	
	Females
	% fat

	
	
	
	
	

	Up to 24
	15
	
	Up to 20
	17

	25 – 27
	17
	
	20 – 22
	18

	28 – 29
	18
	
	23 – 25 
	19

	30 – 32
	19
	
	25 – 29 
	20

	33 – 39
	20
	
	Over 30
	22

	Over 40
	21
	
	
	



	
	Men
	Women

	At risk (malnutrition)
	≤5%
	≤8%

	Below average
	6-14%
	9-22%

	Average
	15%
	23%

	Above average
	16-24%
	24-31%

	At risk (obesity)
	≥25
	≥32%



Questions
· How might these recommendations change for an athlete/s?

· What might be your advice be to a female athlete who measures less than 8% or a male athlete who measured less that 5%?


Energy Output

When considering weight management the other side of the energy balance equation is basal metabolic rate and energy consumption due to physical activity.
Schofield Equations for BMR

Equation:	W – body weight, SEE – standard error of estimation.
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Physical activity correction factor.
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Calculate your BMR range and decide a specific value based on physique.

			 To 		 kcals					kcals
Bioelectric Impedance
Use the Tanita Bioimpedance scales to determine measures of body composition.
Interpret the findings 
Questions

· How does this value compare to the skinfold measure of body fat?
· How does this measure compare to the Schofield equations for BMR?
· When would you use each of the methods of calculating %fat and BMR.

In addition, measures of segmental muscle mass and hydration are provided that may be useful in monitoring changes due to training. 
Interpretation

Comparison should be made between recorded percentage fat and those recommended. If fat is high then following equation can be used to calculate desired weight, assuming no change in lean mass.

Target weight = Lean mass + [fat mass x (desired % fat / actual % fat)]
Calculations
· Calculate the fat loss, approximate duration of loss time and target weight if a runner weighing 80kg is 17% and the research evidence suggests that 12% fat is optimal?
· How might the percentage fat change if there was no loss in fat mass loss but muscle mass increased by 1.5kg?

Calculation Tables
Males
	Skinfold sum
	Age

	
	17-19
	20-29
	30-39
	40-49
	50+

	
	
	
	
	
	

	12
	2.46
	2.10
	6.86
	5.61
	5.20

	14
	4.21
	3.85
	8.40
	7.58
	7.39

	16
	5.74
	5.38
	9.74
	9.31
	9.31

	18
	7.10
	6.74
	10.93
	10.84
	11.02

	20
	8.32
	7.96
	12.00
	12.22
	12.55

	22
	9.43
	9.07
	12.98
	13.47
	13.95

	24
	10.45
	10.09
	13.87
	14.69
	15.68

	26
	11.39
	11.03
	14.69
	15.68
	16.42

	28
	12.26
	11.91
	15.46
	16.67
	17.53

	30
	13.07
	12.73
	16.17
	17.60
	18.56

	32
	13.84
	13.49
	16.84
	18.47
	19.53

	34
	14.56
	14.22
	17.47
	19.28
	20.44

	36
	15.25
	14.90
	18.07
	20.06
	21.31

	38
	15.89
	15.55
	18.63
	20.79
	22.13

	40
	16.51
	16.17
	19.17
	21.49
	22.90

	42
	17.10
	16.67
	19.69
	22.16
	23.66

	44
	17.66
	17.32
	20.18
	22.80
	24.38

	46
	18.20
	17.86
	20.65
	23.41
	25.06

	48
	18.71
	18.37
	21.10
	24.00
	25.72

	50
	19.21
	18.87
	21.53
	24.56
	26.35

	52
	19.69
	19.35
	21.95
	25.10
	26.96

	54
	20.15
	19.81
	22.35
	25.63
	27.55

	56
	20.59
	20.26
	20.73
	26.13
	28.11

	58
	21.02
	20.69
	23.11
	26.62
	28.66

	60
	21.44
	21.11
	23.47
	27.09
	29.20

	62
	21.84
	21.51
	23.82
	27.55
	29.71

	64
	22.23
	21.90
	24.16
	28.00
	30.21

	66
	22.61
	22.28
	24.49
	28.43
	30.70

	68
	22.98
	22.65
	24.81
	28.85
	31.17

	70
	23.34
	23.01
	25.13
	29.26
	31.63

	72
	23.69
	23.36
	25.43
	29.66
	32.07

	74
	24.03
	23.70
	25.73
	30.04
	32.51

	76
	24.36
	24.03
	26.01
	30.42
	32.93

	78
	24.68
	24.36
	26.30
	30.79
	33.35

	80
	25.00
	24.67
	26.57
	31.15
	33.75



Females

	Skinfold sum
	Age

	
	17-19
	20-29
	30-39
	40-49
	50+

	
	
	
	
	
	

	10
	5.34
	4.88
	8.72
	11.71
	12.88

	12
	7.60
	7.27
	10.85
	13.81
	15.10

	14
	9.53
	9.30
	12.68
	15.59
	16.99

	16
	11.21
	11.08
	14.27
	17.15
	18.65

	18
	12.71
	12.66
	15.68
	18.54
	20.11

	20
	14.05
	14.08
	16.95
	19.78
	21.44

	22
	15.28
	15.38
	18.10
	20.92
	22.64

	24
	16.40
	16.57
	19.16
	21.95
	23.74

	26
	17.44
	17.67
	20.14
	22.91
	24.76

	28
	18.40
	18.69
	21.05
	23.80
	25.71

	30
	19.30
	19.64
	21.90
	24.64
	26.59

	32
	20.15
	20.54
	22.70
	25.42
	27.42

	34
	20.95
	21.39
	23.45
	26.16
	28.21

	36
	21.71
	22.19
	24.16
	26.85
	28.95

	38
	22.42
	22.95
	24.84
	27.51
	29.65

	40
	23.10
	23.67
	25.48
	28.14
	30.32

	42
	23.76
	24.36
	26.09
	28.74
	30.96

	44
	24.38
	25.02
	26.68
	29.32
	31.57

	46
	24.97
	25.65
	27.24
	29.87
	32.15

	48
	25.54
	26.26
	27.78
	30.39
	32.71

	50
	26.09
	26.84
	28.30
	30.90
	33.25

	52
	26.62
	27.40
	28.79
	31.39
	33.77

	54
	27.13
	27.94
	29.27
	31.86
	34.27

	56
	27.63
	28.47
	29.74
	32.31
	34.75

	58
	28.10
	28.97
	30.19
	32.75
	35.22

	60
	28.57
	29.46
	30.62
	33.17
	35.67

	62
	29.01
	29.94
	31.04
	33.58
	36.11

	64
	29.45
	30.40
	31.45
	33.98
	36.53

	66
	29.87
	30.84
	31.84
	34.37
	36.95

	68
	30.28
	31.28
	32.23
	34.75
	37.35

	70
	30.67
	31.70
	32.60
	35.11
	37.74

	72
	31.06
	32.11
	32.97
	35.47
	98.12

	74
	31.44
	32.51
	33.32
	35.82
	38.49

	76
	31.81
	32.91
	33.67
	36.15
	38.85

	78
	32.17
	33.29
	34.00
	36.48
	39.20

	80
	32.52
	33.66
	34.33
	36.81
	39.54
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