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What is Anthropometry??

• “ Measurement of the variations of the physical dimensions and 
gross composition of human body”.

Jelliffee (WHO, 1996)

• “Measurement of body size, weight, and proportions”.

Lee & Nieman (1993) 



Anthropometric

•Body composition & weight reflect type and 
quantities of body stores.

• Influenced by nutrition, especially in infancy and 
children. 



Anthropometry includes:

• Stature (height) or length

• Body Weight

• Circumferences (head, waist, limb)

• diameters ( sagittal abdominal diameter, SAD)

• Body fat ( skinfold thickness)



Advantage of Body Measurements

• Rough estimate of body composition or changes in body composition

• Reproducible

• They are valuable in monitoring the effects of nutritional intervention 
for disease, trauma, surgery, malnutrition.



Sources of Error in Anthropometry

• Measurement errors

• Inadequate training
• Instrument error
• Measurement difficulty 



Body Measurement

• Head Circumference
• Related to brain size, use to detect pathological conditions

• Macrocephaly

• Microcephaly

• It is recommended that head circumference be measured routinely for 
infant & children up to 36 months.



• The tape position:
• Just above  (not over) the 

eyebrows

• Above the ears

• Around the back of the 
head



Body Measurement

• Recumbent length (Length)

• For children less than 24 months

• Or between 24-36 months who cannot stand correctly







Body Measurement

•Stature or standing height
For person older than 2-3 years

1. Fasten a measuring tape to flat, vertical surface 

2. Or use stadiometer

3. Read more measurement specifications p157



Frankfort horizontal plane- when measurement of 
length and stature









Length and stature

• The growth charts used for persons birth to 36 months of age are 
based on recumbent length 

• Whereas the growth charts for those age 20  to 20 years are based on 
stature 

• Now , using the WHO growth charts for all age groups 



Nonambuatory person
• Knee height :Used to estimate height when unable to stand 

straight (severe spinal curvature)



Body Measurement

• Body Weight 
• Sum of fat, water, lean protein and mineral mass.

• Predicts calorie expenditure and body composition 

• May be compared to a reference standard, usual B.W or 
baseline



Weighing infants

• Using “pan-type” pediatric electronic or balance 
beam scale

• Average of 2-3 weighings 

• Digital scales can record a subject’s weight 
quickly (important advantage in weighing infants)

• If too active infant???



Weighing children & adults

• Weight is measured by:
• electronic scale

• balance-beam scale

• Electronic scales are:- lighter in wt, more 
portable, faster and easier to use 



Nonambulatory persons

• Can be weighed in a bed scale

• Or body weight can be computed from :
• knee height

• Calf circumference 

• Mid-arm circumference

• Subscapular skinfold thickness



Weight Standards

• Overweight:-
• A body weight above some reference point of acceptable weight that 

usually is defined in relation to height .

• Obesity:-
• An excess of body fat in relation to lean body mass .



Hamwi Equation

• Determination of a person’s recommended body 
weight.

• For females :-
• 100lb (45.5kg) for the first 60in. (152cm) of stature and 

then add 5lb (2.3kg) for each additional 1in (2.54cm)

• For males :-
• 106lb (48kg) for the first 60in. (152cm) of stature 6 lb 

(2.7kg) for each additional 1 in (2.54cm)

• For both genders create ± 10%, allowance for the 
effect of frame size .



Height-Weight Tables
▪Published by The metropolitan life Insurance Company

▪Are convenient, quick, easy to use, and understood by  
practically every adult.

▪See book page 167



Strengths of Ht –Wt tables

• Weight is an important distinguishing feature of identification.

• Weight and Height can be accurately measured .

• Height and Weight tables are easily understood and used by many .



Limitations of Ht –Wt tables
• The data on which Height Weight tables are based on a not representative 

sample of the entire population.

• Quality of the data is variable

• Some of the data are cross- sectional and do not allow association between 
weight and mortality to be drawn .

• There is inadequate control of potentially confounding variables, especially 
smoking .

• It is not always clear how frame size was determined .

• Tables don’t provide information on body composition .



How to measure frame size

• There are several methods including:

1. Elbow breadth 

Look table 6.2 page 169

2. Ratio of body height to wrist circumference 

Ratio (r) = 
𝐻 𝑏𝑜𝑑𝑦 ℎ𝑒𝑖𝑔ℎ𝑡 𝑖𝑛 𝑐𝑒𝑛𝑡𝑖𝑚𝑒𝑡𝑒𝑟𝑠

𝐶 𝑐𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑖𝑔ℎ𝑡 𝑤𝑟𝑖𝑠𝑡





Height – Weight Indices

•Ht-Wt tables are unable to provide 
information on actual body composition .
• This had lead to the development of various 

height-weight indices or body mass indices.



Height – Weight Indices
• Two types

• 1)Relative Wt :- = .
• Actual wt/Reference wt x 100% 
• Reference weight can be taken from several approaches 
• 90%  to 120% is acceptable 

• 2)Power- Type indices :-

• Wt/ht ratio: Wt/Ht
• Quetlets index (BMI) = wt (kg) / ht² (m²(
• Khosla- Lowe index =wt/ht³
• Ponderal index = height/weight 1/3 (for infants and newborns)
• Benn’s index = wt/htª

• a: population specific factor derived from ht-wt data of the population 
sample …. Changes from sample to sample





Quetlete index (BMI)

• Has high correlation with estimates of body fatness, and low 
correlation with stature 

• Nomogram (use with caution) or table

• Best to be used in conjunction with waist circumference →marker for 
increased risk of type 2 diabetes, hypertension, CVDs.

• Not a standard approach to use in children



The Nomogram



BMI and disease risk



Even with normal BMI , high waist 
circumference could be a risk

**Disease risk for type 2 diabetes, hypertension, and cardiovascular disease.



Limitation of BMI

• BMI overestimates total body fat in persons who are 
very muscular or who have clinically evident edema

• underestimates body fat in persons who have lost 
muscle mass such as the frail and elderly



Body Fat Distribution

• Is an important concept in considering the health implications of 
obesity

• Where fat is distributed within the body may actually be more 
important than quantity of fat .



Body Fat Distribution

• Classification of fat distribution:
–Upper body

• Android
• male type

– e.g. abdomen

–Lower body
• Gynoid
• Female type

– e.g. hips of thighs



Body Fat Distribution

• Studies showed that fat distribution is a more important risk factor for 
morbidity and mortality than is obesity.

• Android obesity is a risk factor to:-
– Insulin resistance
– Non-insulin dependent diabetes mellitus
– Hypertension
– Hyperlipidemia
– CVD
– Death.

• Even when BMI is not markedly increased !!



• To assess total abdominal fat :
–Waist to hip ratio

• Less than 1 ( <0.9 for males, <0.8 for females)

–Waist circumference 
• Better indicator than WHR

» < 102 cm for males

» < 88 cm for females

» Also useful for evaluating the success of weight loss treatment

Body Fat Distribution





Sagittal abdominal diameter (SAD)

• It is an index of visceral adiposity 

• Well correlated with obesity related metabolic disturbances.

• https://youtu.be/Av2r_rP1DAg

• Interpretation of result (appendix H)

https://youtu.be/Av2r_rP1DAg


Body Composition

Two compartment model

▪ Total body mass-composed of two chemically distinct 
compartments:

1. Adipose fat + Lean body mass

(includes small % fat (1-3% in tissue)

OR
2. Fat mass  + Fat free mass:-

▪ Fat mass includes all the solvent-extractable lipids contained in both 
adipose tissue and other tissues. 

▪ Fat free mass:- composed of muscle, water, bone and other non-fat 
tissues 



Body Composition

• Four compartments model

• Total Body Mass-composed of four chemically distinct compartments:
• Water

• Protein

• Mineral

• fat



Estimate of Body Composition Using the Two 
Compartment Model

✓Anthropometry
✓Measures of skin fold thickness 
✓Bone dimension
✓Limb circumference 

✓Determination of whole body density
✓Underwater weighing
✓Plethysmograph



• Total body electrical conductivity 

• Bioelectrical impedance 

• Absorptiometry 

• And others

Estimate of Body Composition Using the four 
Compartment Model



Estimating body composition 

• All of the methods are indirect measures.

• The only direct measurement for body composition is  by analyzing 
cadavers !



Skin Fold Measurements

• By measuring the thickness of a double of skin and compressed 
subcutaneous fat .

• This method is widely used as an indirect method for estimation of 

body fat percent.
– By skinfold caliper ,in different sites.

–Figure 6-15





Skin Fold Measurements

• The equipment needed is inexpensive 

• It requires little space

• Measurements are easily and quickly obtained 

• When correctly done it provides estimates of body 
composition 

• Assumptions involved p 189 (old version)

• Read techniques p189 and fig. 6-16 (old version)





• American studies: right hands

• European studies: left hand



Site Selection

Medial
calf

thigh

abdomen

suprailiac

midaxillary

subscapular

triceps

chest

Site 
selection



Two-Site Skinfold Measurements

• Single site measurement is not enough for estimating boy fat! 
• Only comparison with reference data

• The 2 sites : Most commonly the triceps and subscapular 

• Accessible and easy to measure

• Reference data to compare with (appendix I )
• 50th percentile represent the median value for each age/sex group.



Estimating body fat from multiple sites  (table 6.7 p185)





What Is a Desirable Level of Fatness?



Calculating target weight necessary to 
achieve a certain body fat

• Using the pervious table, this table 
and equations in page 187


