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Today 

Key questions to be covered today: 

• Anthropometric methodology, reference standards and their 
applications. 

• Why is anthropometry important? 

• What is the correct way to assess weight, height and waist and hip 
circumferences?  

• Using Reference Ranges and Growth Charts  

• What is the use of skinfolds, how and why are they measured/used? 

• What is Bioelectrical impedance, and how useful is it? 

• What is a DEXA scan and what information does it provide? 

• What are other clinical/physical signs of nutritional status? 
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Required readings 

• Whitney, E., Rolfes, SR, Crowe, T., Cameron-Smith, D. 
& Walsh, A. (2011). Understanding Nutrition: 
Australia and New Zealand Edition. South 
Melbourne, Australia: Cengage Learning Australia. 

• CHAPTER 8 
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Anthropometry 

Is the measurement of body size, weight and 
proportions 

Can be used to monitor/assess: 

 Health 

 Development & growth 

 Nutritional status 

 Body composition 
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Assessing Height/Stature/Length 

Stature- Tool = Stadiometer used from 24 months onwards 

 Barefoot 

 Minimal clothing 

 Heels together 

 Arms by side 

 Legs straight 

 Shoulders relaxed 

 Looking straight ahead 

 Heels, buttock, shoulder blades, back oh head against stadiometer/wall- if possible, if not possible get 
as many points touching without forcing 

 Just before measurement- patient asked to breathe in deeply and hold breath and stand up tall, while 
the headboard is lowered to the highest point on the head with enough pressure to compress the 
hair 

 Read to the nearest 0.1cm, eye level with the headboard 
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Measuring Stature- Stadiometer 

© Belski 
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Assessing Height/Stature/Length 

Length- used generally for children < 24 months 

 

 

© Belski 
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Assessing Height/Stature/Length 

• Non ambulatory individuals- height can be estimated from 
knee height- knee and ankle of left leg at 90 degree angle is 
measured using a sliding Mediform caliper, heights is then 
calculated using the following formulae: 

Females 

 Height in cm= 84.88 – (0.24 x age) + (1.83 x knee height) 

Males 

 Height in cm= 64.19 – (0.04 x age) + (2.02 x knee height) 

 

 

© Belski 
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Assessing Weight 

• Scales- calibrated, placed 
on a flat, hard surface 

• Need to know what is the 
maximum weight that can 
be read by the scales 

• Minimal clothing 

• Shoes removed 

• Centred in the middle of 
the scales 

© Belski 
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Reference Ranges 

Adults we use BMI = weight (kg)/ height (m²) 

 Originally designed as a population measure- not for individual use 

 Estimates body fat content hence risk of disease 

 Minimal Risk for >65yo BMI 22-27kg/m² 

 Different reference ranges for different ethnicities - WHO 

 

 

 

BMI (kg/m²) Caucasian BMI (kg/m²) Asian Disease Risk 

18.5-24.9 18.5-23 Minimal 

25-26.9 Low 

27-29.9 >23 & <27.5 Moderate 

30-34.9 ≥ 27.5 High 

35-39.9 Very High 

40+ Extremely High 

Adapted from: WHO 
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Relative risk of co-morbidities 
related to higher BMI 

Risk- Relative to BMI <25 kg/m² 

Disease BMI < 25 BMI 25-29.9 BMI 30-34.9 BMI ≥ 35 

Type2 Diabetes 1.00 2.42 3.35 6.16 

Heart Disease 1.00 1.39 1.86 1.97 

Hypertension 1.00 1.92 2.82 3.77 

Stroke 1.00 1.53 1.59 1.75 

Arthritis 1.00 1.56 1.87 2.39 

Gallstones 1.00 1.97 3.30 5.48 

Adapted from Center for Disease Control  
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Children- Growth Charts 

Tool for assessing nutritional status and well being of infants, children and 
adolescents 

Allow a child’s physical development ie. Size and growth to be compared to 
that of other healthy children of the same age & gender 

Based on large-scale cross-sectional surveys, have limitations 

Victoria 12 charts – 6 for Boys and 6 for Girls: 

1. Head Circumference Chart 0-3yo 

2. Length Chart 0-3yo 

3. Weight Chart 0-3yo 

4. Stature Chart 2-20yo 

5. Weight Chart 2-20yo 

6. BMI chart 2-20yo 
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Growth Charts 

• Growth charts are based on measurements of babies and children from a certain 
population (for example, all the Australian babies in a certain year). The Victorian 
government percentile charts have been updated recently using data drawn from 
between 1963 and 1994. These charts, along with many other percentile charts used in 
Australia, are based on United States surveys 

• As normal variations in height and weight are considerable, the percentile charts are 
drawn to allow for the variations. If you look at percentile charts you’ll see that the lines 
represent the 5th, 10th, 25th, 75th, 90th and 97th percentiles for weight, height and 
head circumference 

• Length is measured when the baby is lying down 

• Height is only measured for children over two years of age when the child is standing 

• Most babies’ weight and length fall somewhere between the 5th and 97th percentile, 
although certain populations (for example, people of Asian origin or people with specific 
disabilities, such as Down syndrome) may fall outside the ‘normal’ range 

Source: http://raisingchildren.net.au/articles/what_is_growth.html  

http://raisingchildren.net.au/articles/what_is_growth.html
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Growth Charts used in VIC 

SOURCE: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic 
Disease Prevention and Health Promotion (2000) http://www.cdc.gov/growthcharts 

http://www.eduweb.vic.gov.au/edulibrary/public/earlychildhood/
mch/Girls-weightheightBMIcharts.pdf  

http://www.eduweb.vic.gov.au/edulibrary/public/earlychildhood/mch/Girls-weightheightBMIcharts.pdf
http://www.eduweb.vic.gov.au/edulibrary/public/earlychildhood/mch/Girls-weightheightBMIcharts.pdf
http://www.eduweb.vic.gov.au/edulibrary/public/earlychildhood/mch/Girls-weightheightBMIcharts.pdf
http://www.eduweb.vic.gov.au/edulibrary/public/earlychildhood/mch/Girls-weightheightBMIcharts.pdf


16 La Trobe University 

Percentile- what does it mean? 

• If a baby is on the 5th percentile for height and weight, it 
means that 95% of babies are taller and heavier than she is.  

• A baby on the 90th percentile for height and weight is taller 
and heavier than 90% of other babies.  

• In both examples, the baby is within the normal range, even 
if these are at different ends of the percentile range 

Source: 
http://raisingchildren.net.au/articles/what_is_growth.html  

 

 

http://raisingchildren.net.au/articles/what_is_growth.html
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BMI ranges for Children 
Percentile on 

BMI Chart 

Classification Indication of the  

amount of body fat 

Level of 

health risk 

< 5 

Healthy 

Weight/ 

Underweight 

Low Low 

5-85 Healthy weight Just right Lowest 

85-95 

Risk of being 

overweight/ 

Overweight 

Raised Raised 

≥ 95 
Overweight/ 

Obese 
High High 

Adapted from: 
http://www.education.vic.gov.au/ecsmanagement/mch/bmi/importance/underst
anding.htm 
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Waist & Hip Circumference 

• Body fat distribution can influence risk factors for a number of 
diseases 

• Abdominal obesity is increasingly recognised as a major risk 
factor for CVD 

•  Compared with BMI, waist circumference, waist-to-hip ratio 
appear to be more strongly associated with metabolic risk 
factors, incident CVD events, and death 

• Attributed to the presence of visceral adipose tissue which 
promotes insulin resistance, dyslipidaemia, and hypertension 

© Belski 
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Waist & Hip Circumference 
Risk Waist Circumference 

Men (cm) 

Waist Circumference 

Women (cm) 

Waist to 

Hip Ratio 

Men 

Waist to Hip 

Ratio Women 

Not at risk < 94  < 80  0.9 0.7 

Increased 94 – 101 80 – 88 

Substantially 

increased 
≥ 102  ≥ 88 >0.95 >0.8 

WAIST : HIP RATIO 

Waist-to-hip ratio (WHR) is the ratio of the circumference of the 
waist to that of the hips 

Eg. Waist 120cm, Hips 80 cm= 120:80 = 1.5:1= WHR 1.5 

© Belski 
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Waist Circumference 

• Standing to the side of the patient, locate and mark the inferior margin (lowest point) of 
the last rib and the crest of the ilium (top of the hip bone) 

• With a tape measure, find the midpoint and mark the point. This is a tape measure and 
mark the point  

• Place the tape measure over the marked midpoint and ask the participant to wrap it 
round themselves  

̶ NOTE: Check that the tape is horizontal across the back and front of the patient  

• Ask the patient to:  

̶ Stand with their feet together,  

̶ Place their arms at their side with the palms of their hands facing inwards, and  

̶ Breathe out gently 

• Measure waist circumference and read the measurement at the level of the tape to the 
nearest 0.1 cm 

• Record the measurement 

 
© Belski 
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Hip Circumference 

• Stand to the side of the patient, and ask them to help place the tape around below their 
hips 

• Position the measuring tape around the maximum circumference of the buttocks 

̶ For women this is usually at groin level 

̶ For men it is normally about 5-6 cm below the bellybutton 

• Ask the patient to:  

̶ Stand with their feet together  

̶ Place their arms at their side with palms of their hands facing inwards, and 
breathe out gently 

• Check that the tape position is horizontal all around the body 

• Measure the hip circumference and read the measurement at the level of the tape to 
nearest 0.1 cm 

• Record the measurement 

© Belski 
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Skinfolds 
• Most widely used method of 

indirectly estimating body fat 
percentage 

• Measures the thickness of a double 
fold of skin and compressed 
subcutaneous adipose tissue 

Advantages  

 Equipment relatively inexpensive 
(hundreds vs thousands) 

 Measures easy and quick to obtain 
once trained 

 When done correctly quite accurate 

 

Skin 

Muscle 

Bone 

Fat Double fold of skin and 
fat tissue 

© Belski 
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Skinfolds- The assumptions 

1. The double thickness of skin and subcutaneous  fat tissue has 
constant compressibility 

2. Thickness of the skin is negligible or a constant fraction of 
the skinfold 

3. The thickens of the subcutaneous fat tissue is constant or 
predictable within and between individuals 

4. The fat content of adipose tissue is constant 

5. The proportion of internal to external fat is constant 

6. Body fat is normally distributed 
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Skinfolds 
• Can take 1 site or up to 10 (includes midaxillary and chest) 

• Measured in mm using skinfold calipers 

• Technique very important 

• Skinfold measurements can then be equated using pre 
determined regression equations (>100 different available) 
to estimate body fat % 

             Harpenden Caliper         Other Caliper 

© Belski 
© Belski 
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Common Sites 

• Bicep 

• Tricep 

• Subscapular 

• Suprailiac (Iliac Crest) 

• Abdominal 

• Medial Calf 

• Front Thigh 
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Same person-Different Body fat % 

Body Fat Percentage Using Different 

Equations 

Equation 

Equation 1 

Parizkova 

(1978) 

Equation 2 

Jackson et 

al.(1978) 

Equation 3 

Jackson et 

al.(1978) 

Equation 4 

Durnin and 

Wolmersley 

(1974) 

No. of 

skinfolds 
10 3 7 4 

Body Fat 

Percent 
10.10% 3.60% 3.70% 9.60% 

•  Important to use the most appropriate equation for your 

patient 

•  Or just use actual skinfold total for monitoring 
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Bioelectrical Impedance (BIA) 

• Simple instrument for estimating body fat 

• BIA actually determines the electrical impedance, or opposition to the flow 
of an electric current through body tissues which can then be used to 
calculate an estimate of total body water 

• Total body water can be used to estimate fat-free body mass and, by 
difference with body weight, body fat 

• Advantages: 

̶ Very simple, cheap after initial investment in tool 

• Disadvantages: 

̶ Not standardised 

̶ Influenced by body fluid- hydration, bladder and bowel contents 

̶ Cheap usually = high degree of error 

 

 

 

© Belski 
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Underwater Weighing 

• Hydrodensiometry 

• Difference of individuals weight on land vs weight submerged 
in water = volume 

• Mathematical equation using volume and weights on land 
provides us with body density and this can be sued to 
calculate % body fat 

• PRACTICAL 3- you will do this with fatty and lean meat 
samples 
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BodPod 

• An Air Displacement Plethysmograph which uses whole-body 
densitometry to determine body composition (fat and fat-free 
mass) in adults and children 

• Same operating principle as hydrostatic (or "underwater") 
weighing, except that it uses patented Air Displacement 
Plethysmography instead of water, for highly accurate, fast, 
and safe results 

• Additional Info it provides: 

̶  Resting Metabolic Rate 

̶ Total Energy Expenditure 
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DEXA 
• DEXA scan (dual-energy x-ray absorptiometry) is medical imaging 

scanner (other types of scans include x-rays, MRI and CAT scans).  

• The DEXA scan is the standard equipment doctors use to test for 
osteoporosis 

• DEXA is a full body scan from head to toe, provides detailed images 
of the: 

̶ Bones  

̶ Lean body mass 

̶ Body fat of participants  

• In this procedure, subjects lay flat on a raised padded bed while a 
scanning arm moves slowly over them 

• There is very low radiation exposure with this procedure 
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© Belski 



32 La Trobe University 

© Belski 
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© Belski 
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Others 

MRI 

Ultrasounds 

Etc.... 

 

What are other clinical/physical signs of nutritional status? 

 Wasting 

 Oedema 

 Dehydration 

 Skin issues 

 Eyes 

 Mouth/gums, tongue 

 Will discuss in more detail when discussing deficiencies 
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Body Composition and Health 

Body Fat and its Distribution  

 Some people need less body fat 

̶ fat for fuel 

̶ fat for insulation and protection 

̶ fat to assist in nerve impulse transmissions 

̶ fat to support normal hormone activity. 

 Some people need more body fat  

̶ thresholds differ among individuals 

̶ thresholds differ for each function. 
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Body Fat Distribution 
 

 Fat distribution 

̶ Intra-abdominal fat around abdominal organs may be 
critical.  

̶ Central obesity is excess fat around the trunk of the body. 
It is also called abdominal fat or upper-body fat. It is 
associated with increased risks. 
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Health Risks Associated with Body Fat   

 An appropriate weight for an individual depends on many 
factors which include body fat distribution, health history and 
current state of health. 

 Health risks of underweight 

̶ cannot handle medical stresses 

̶ menstrual irregularities and infertility 

̶ pregnancy problems 

̶ osteoporosis and bone fractures. 
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Health Risks Associated with Body Fat  

 Health risks of overweight  
̶ diabetes 
̶ hypertension 
̶ cardiovascular disease 
̶ sleep apnea 
̶ osteoarthritis 
̶ some cancers 
̶ gallbladder disease 
̶ kidney disease 
̶ respiratory problems – Pickwickian syndrome (Obesity 

hypoventilation syndrome) 
̶ complications in pregnancy and surgery. 



39 La Trobe University 

Health Risks Associated with Body Fat  

 Inflammation and the metabolic syndrome 

̶ high blood pressure 

̶ high blood glucose 

̶ high blood triglycerides 

̶ low HDL cholesterol 

̶ high waist circumference 
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Health Risks Associated with Body Fat  

 Cancer risk increases with weight gain but the relationship is 
unclear. 

 Fit and fat versus sedentary and slim 

̶ Healthy weight is important.  

̶ Cardiorespiratory fitness is important. 
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Summary 
• Anthropometry is a very important tool for assessing the 

nutritional status of an individual 

• Range of tools/ assessments: 

̶ Stature/height/length 

̶ Weight 

̶ Skinfolds 

̶ DEXA scans 

̶ Growth charts 

• Important to know limitations of tools 

• Body composition, especially the distribution of fat can have 
significant implications for health 
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Image Sources 

The images used in this presentation are from www.office.com, 
or the presenters own, unless otherwise attributed. 

http://www.office.com/


Thank you 
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