BODY COMPOSITION

centagés of fat, bone, water, and muscle in human

Body composition is used fo describe the per :
bodies. Two people of same sex and body weight may look completely different from each other because

they have a different body composition. Both the body composition ar}d growth are key C?r_npﬁjn?;”isﬂg
health in both individuals and populations. In specific, body composition is a mglhod of describing wha o
body is made of. It includes fat, protein, minerals and body water. It also describes weight more actc;g:ja a
than BMI. Body composition analysis can accurately show changes in fat mass, muscle mass, and body
ercentage. . .
: E?ody composition has been used for almast hundred years by nutritionists and physiologists for the
purpose of studying nutrition, physical growth, and physical performance (Forbes, 1999). Human body
composition measurements are also objective methods of nutritional assgssmem and are of |ntgresl to
nutritionists, health professionals and sports scientists. With the increasing prevalence of Ob.E.TS‘ItY and
lifestyle diseases, there is increased need for body composition methods wi_th greater sensmwty_and
precision. The assessment of body composition provides insights into both nutritional status and functlonal
capacity of the human body and is useful in nutrition for describing growth and devgiopmer}l frorr_| b!nh
through to adulthood and for understanding the developmental origins of health and disease, in designing
riutritional strategies, and in monitoring of therapeutic interventions.

Methods of Body Composition.
Fieid Methods

Anthropometry: Anthropometric measurements are non-invasive and help in assessing the nufritional
status, identifying individuals at risk, monitoring the efficacy of a nutrition intervention and providing
information about the body's stores of fat and muscle. Since these are relatively simple to measure,
inexpensive and do not require high level of technical skill, anthropometric measurements are used widely
in clinical situations and large epidemiclogical studies.

(1) BMI: The body mass index (BMI) is widely used to estimate body fat as it is simple and
inexpensive. The WHO classification is commonly used to categorize BMI. The percentage body
fat (%BF) for a given BMI changes with age, and the rate of this change varies depending on sex,
ethnicity and individual differences. In addition, BMI is not sensitive to the actual distribution of
body fat and metabolic risk. Indians, both within and outside Asia, are more adipose for a given
BMI than other ethnic groups. This is important since total body fat and the location of body fat are
strongly associated with insulin sensitivity in Indians. Due to the evidence of the increased
adiposity in Indians, it was suggested that the BMI cut-off should be reduced to 23 kg/m? for non-
communicable diseases. The WHO Expert Committee however, set a BMI of 23 kg/m? as public
health action pointrather than a cut-off. Recently, the Indian Consensus Group established
guidelines and classified a BMI of 223kg/m? and 225kg/m? as overweight and cbese, for Asian
Indians residing in India.

(2) Waist Circumference: Waist circumference is used in children and adults as an indicator of intra-
abdominal fat. Waist circumference is measured with a non-stretchable tape to the nearest 0.1 cm,
in a standing position during end-tidal expiration at the midpoint of the lowest rib cage and the iliac
crest. The indicators of risk based on waist circumference are given 2102 ¢m in men and 288 cm
in women. Several waist circumference cut-off points have been evaluated in relation to BM| cut-off
points and cardiovascular diseases in individuals residing in north India and the proposed action
level for adult Asian Indians was set as: action level 1: men, 278 cm, women, 272 em: and action
level 2: men, 290 cm, women, 280 cm. '

(3) Waist-Hip Ratio: The waist-hip ratio (WHR)

is used as a surrogate measure of lower and upper

pody fat distributi9n ang measures where the body fat is stored. Android or excess upper body fat
is seen more typically in men, while gynoid or excess lower body fat is seen more in women. A
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are caused by differences in the density and chemical composition of fat, LT and bone. IThe DEXA
is quick, has low radiation exposure and needs little technical skill and preparatlon _by the
individual. The images can be split intc the components of bone and soft tissue using two _dlfferenl
energy levels. While DEXA is the gold standard for bone mineral density measurements, it is also
used to estimate total and regional body fat and LTM. ol ‘
Computed tomography (CT) and computed tomography body composition (CTBC): Alh;gh-
resolution, three-dimensional volume image of parts of the body can be obtained from CT, using X-
ray projections from different angles of the body. The attenuation differances between X-rays of
lean soft tissue and adipose tissue (AT) are used to separate these tissues. The fat in the skeletal
muscle tissue and in the liver can be accurately determined using CT, although it Is significantly
less accurate for liver fat <5 per cent. Direct volumetric measurements of organs and different AT
depots can be obtained using CT. However, body composition measurement using CT is often
measured using a two-dimensional analysis of specific axial slices of the body. This is done mainly
to minimize the radiation dose and also due to the difficulties in the manual segmentation of
different compartments in the images.

Magnetic resonance imaging (MRI): Images of soft tissue in the body can be produced by MRI,
which uses the different magnetic properties of the nuclei of elements In the cell, usually hydrogen
in water and fat. Several methods based on MR have been developed for quantification of AT and
muscles. Diffuse fat infiltration in organs and precise regional measurements of AT and LT are
estimated using ‘quantitative fat water imaging’, which is based on Dixon imaging. In this
technique, the separation of the signals into water and fat image is made using the magnetic
resonance frequencies of protons in fat and water. Since the MR does not use ionizing radiation, it
can be used for three-dimensional volumetric imaging even in neonate and infants. However, due
to the limited availability of efficient tools for analyzing three-dimensional image segmentation,
body composition using MRI is restricted to one- or two-dimensional slices. Poor prediction of
visceral and subcutaneous AT changes during weight loss has been observed using single slice
MRI.

(7) Whole-body potassium counter (WBKC): The cellular 4C model partitions the body into fat, body

cell mass (BCM), ECF, and extra cellular solids (ECSs). The BCM is the metabolically active
tissue and contains more than 98 per cent of the body's potassium content. The WBKC is the gold
standard to accurately measure the BCM. Besides BCM, the total body potassium (TBK) method
can provide estimates of body fat using estimates of weight, BCM and TBW. The method can also
be used as a non-invasive method of estimating body protein and skeletal muscle mass. The
measurement of BCM is particularly useful in conditions of changing hydration status, such as in
pregnant women, infancy and severe acute malnutrition where the hydration status is affected by
oedema. The TBK method is the reference measurement to define the protein requirements of
pregnancy as it is independent of a changing hydration status during pregnancy and free of
radiation exposure from imaging techniques.

Factors Affecting Body Composition

Body composition can also be influenced by factors likely:

Age: People lose muscle mass as they age if they don't maintain it with sufficient weight training.
This results in a slower metabolism.

Sex:l Women have more body fat than men as nature's way of preparing for pregnancy and
nursing.

Genes: These play a role in whether you are naturally lean or have a tendency to retain fat
including where you store it. :
Hormones: These can influence water retention and body composition.













