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INTRODUCTION

The natural environment of the world has
undergone massive deterioration because of
large scale pollution where both water and air
need immediate attention. Apart from clean en-
vironment, home and shelter iz another basic
necessity of human beings, The number of
homeless individuals now roughly stand at one
billion which includes those living in refugce
camps, insecure and temporary accommoda-
tions. Another one billion of the global popula-
tion is devoid of any water supplies. In India,
there are vast areas where even safe drinking
water is not available. About 600 million people
worldwide live in life threatening homes. The
situation of air pollution has reached such a
pass that about 3 million deaths are account-
able to it annually. Besides this, heart failure,
asthma and other cardiovascular dizeases are
also attributed to air pollution by carbon mon-
oxide, sulphur dioxide, etc. The radiation haz-
ards of man-made nuclear reactors have been
projected to be horrifying Keeping in mind the
Hiroshima-Nagasaki episedes of World War (1
and the recent Chernoby] disaster, A large num-
ber of children have sufTered from thyroid can-
cer in Belarus and Ukraine afier the Chernobyl
incidenti, About 500 million people arc being
cxposed to pesticides directly or indirectly as a
result of agriculture spraying. The pollution of
waler and food with pesticides and chemicals
is increasing the risks of cancers and ill health
and also affecting the growth and development
of children.

Food insecurity, homelessness, lack of safe
drinking water and polluted air are becoming
thie hallmarks of the environment of third world
countries of Asia, Latin America and Africa
There is widespread malnutrition, impairment
of physical and intellectual development,
diminished working capacity and sub-optimal
health of the residents of these continents. There
geems (o be a clear relationship of the undesir-
able factors listed abowve with the lowered health
stams of these populations. Anthropometry
is cmerging as an imporant indicator to evalu-
ate the phvsical status of individuals and popu-
lations which in tum highlights, the nutritio-
nal status of the populations and the history

of their economic development.

NUTRITIONAL STATUS-GLOBAL
FPERSPECTIVE

The total food availability for the world as a
whole during 1961-63 was 2300 calories per per-
son. It has increased to 2720 calories during
1990-92, Regional availability has also in-
crzased except for sub-Saharan Africa. The pro-
Jected estimates for 2010 even for developing
countries stand at 2730 calories per capita
(WHO 1997). These average rosy figures rather
paoint a gloomy picture. The number of malnour-
ished and food-insecure individuals on the globe
is alarming. Those who can not meet their daily
needs of calories and proteins figure beyond 800
million. Besides more than 3 billion individu-
als are deficient in micronutrients such as vita-
min A, iron and iodine (WHO 1997). Poverty
and illiteracy have been the major factors re-
sponsible for malnutrition. However, both of
them can be handled with appropriate social ac-
tion and a strong will of the govemments. The
socialist countries have demonstrated this by
eradicating atleast these two factors with grit
and determination improving the health and
nutrition of its population.

Acute malnutrition occurs also in emergency
situations such as drought, warfare and mass
migration of populations. The newspapers are
full of poverty, sqﬁjalur and malnutrition in ar-
eas under drought, in countries engaged in
armed conflicts and situations of mass migra-
tion of populations as has happened during 1947
when millions ufsﬂﬂplt lost their homes and
had 1o start afresh. Ovemnutrition occurs in many
situations of new found richness, in fast grow-
ing economies, as a result of acoulturation, green
revolution, etc. Expanding technology and mod-
ernization brings with it new values, new foods,
new directions, social freedom and thrilling
ways of enjoying life, which namrally had to
take its toll in the form of overnutrition and
obesity in its initial phases. While acute under-
nutrition brings with it lower levels of health
and susceptibility to infections, overnutrition
and obesity are generally inviting non-insulin
dependent diabetes mellitus, hypenension and
cardiovascular disease,
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Optimal nutrition is essential for a perfectly
healthy child whose growth and development
is guaranteed. This is of paramount importance
for the development of a healthy adult having
nptimal working capacity and normal reproduc-
tive performance. Sucha can lead happy
life as he is protected from the infections by vir-
tue of his healthy immune system. The conse-
quences of an inad e dict in a child would
result in a subaltern work capacity and stunted
growily, lowering of mental faculties and in-
creased risk of mortalify and morbidity.

Insufficient dict resulis in two types of mefa-
balic nuiritional disorders: protein-energy mal-
nutrition (FEM) and micronutrient disorders
(deficiencies). Long le:l_mmmaqmm food con-
sumption cannot meet e uire-
ments and results in thinness in adults and Stunt.
ing in children. When there is a sudden and
severe drop in food consumption, acute malmi-
trition in the form of wasting occurs, These two
forms of nutritional deficiencies are called
chronic undermutrition, Its conses include un-
availability of sufficient food or access to food,
inadequate care of mothers and children and re-
current infections.

The prevalence of micronutrient malnutri-
tion is more severe than the PEM. Pregnant and
Ia.ctalinig women and voung children under 5
years of age are most valnerable sections of so-
ciety having the risk of iron defidency. This is
asgesged from serum ferritin levels and is about
twice as common as anaemia which is a late
gign. On a global level, 3.6 billion people are
iron-deficient and about 2 billion are anasmic
{Table 1),

In children, even mild form of anaemia can
affect intellectual development, limiting the
physical, recreational and exploratory activities.
Howewver, iron deficiency is easy to comect by a
combination of iron supplementation, iron for-
tification ard dietary improvement.

lodine deficiency is another important situa-
tion to be tackled. Constant iodine intakes less
than 150 pg per person per day over a long pe-

Tublel: Frequency of world population affected by nu-

irttlonal deflcencies (WHO 1997)

E Ne. Comdition Feople afected
1. FEM ) R0 million

1. Micromutrients” deficiency 3000 mallion
3 Tron deficiency 3600 million

4 Ansermia 2000 mallion

5 Todine deficiency F60 millicn

&, Wit A deficiency 258 millicn

8 P, SINGH

riod produces goitre and other metabolic disor-
ders. lodine deficiency cause the enlargement
of thyroid and also brain damage to the foctus
and the infant. It resulis in cretinism in severe
casces with mental retardation, lodine deficiency
i spread in 118 countries affecting 760 million
people. lodine fortification in commeon salt has
worked as a cea in case of goire and the
world scenano is likely to present a happy situ-
ation in the near future,

WVitamin A deficiency occurs when breasi-
feeding is reduced, or when food intake of dark
green leafy vegetables, orange-coloured Veg-
etables and fruits is low. It results in
nightblindness and eventual blinding condi-
tions. An alarming number of 258 million
people are affected with Vit A deficiency and
the highest prevalence occurs in South-East
Asia Dietary i ements and fortification of
fats and sugars with Vit A and its supplementa-
tion are required to eliminate this deficiency.

Rickets in young children and osteomalacia
in adults results from the deficiency of Vit D
Asia and Africa have a widespread prevalence
of this deficiency besides scurvy, beri beri and
pellalfa, which are due to the deficiency of
ascorbic acid, thiamine and niacin, respectively.

ANTHROPOMETRIC HISTORY AND
ECONOMIC DEVELOPMENT

Today, the anthropometric historians claim
that the mean heights of populations can be used
as aproxy for the living standards of the people.
As ‘F;nonu'{lilﬁ} puts it

the variation between the heights of indi-

viduals within a subpopulation is indeed

largely dependent on differences in their
gmulcﬂ_lmdnwmm]l_ ;butﬂmmiun be-
tween the means of groups o viduals

{atleast within an ﬂl’miﬁyhnuugcrmﬁ

population) reflects the cumulative nutri-

tional, hygienic, disease and stress expe-
rience of each of the groups.

Data on heights and weights has illuminated
the relationship between industrialization and
demographic processes and the role played by
food consumption in the indusirial revolution
(Komlos 1994). The nutritional status of a popu-
lation undoubtedly is u{ﬂw m;l fm-
take which consequent on the ¥
income and thnm:'lice gt‘ food. A well known
economist Steckel (1991) and Steckel and
Haurin (1994) have found a positive correlation
between height and income in many popula-
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tions. While addressing the question whether
height be regarded as an index of well-being
superior to the other measures, Engerman
{1994) opined, that modemn living style is nei-
ther a pointer towards maximizing life expect-
ency (gu‘m'almce of risk taking) nor increased
per capita income leads to increased nutrition
(atleast inrapidly changing sociefies) maximiz-
ing individual heights.

Steckel (1979) and Ehis (1982) found that
he nutritional status of adult American slaves
was relatively high than their co iots left
behind in Africa and the former were also taller
than the latier. It reflects that even the most dis-
advantaged members of American society ben-
efited to some extent from the resource abun-
dance of the affluent America. They also shared
arelatively favourable disease environment with
their masters but were somewhat shorier than
them, Another example of the indication of
American richness during the eighteenth cen-
tury came from the results of Sokoloff and
Villaflor {1982) who found that the Americans
of European descent were taller than their Eu-
ropean counterparts.

Urban-rural differentiation in height which
iz obtaining in the present day industrialized
socictics (Eveleth and Tanner, 1990) has not
been so during the preindustrial societies, Ac-
tually in the preindustrial societies the self suf-
ficient farmers were generally taller than their
urban counterparts and fared better than them
nutritionally. It was only when the urban envi-
ronment became better and hygienic were the
urbanites taller than their rural counterparis, A
self sufficient farmer is likely to consume more
quantity of food and more varied in nature than
an urbaniie who is not only confronted with ris-
ing prices of food but also a deteriorating over-
all urtban environment of that period, But gen-
erally children in most of the developed coun-
tries and in some of the developing world have
shown tendencics of getling bigger and matur-
ing faster during the last one hundred and fifty
vears (Eveleth and Tanner, 1990). These ten-
dencies are popularly known as secular trends
and have been well documented in different
countries of Europe and America. These ten-
dencies have coincided with the i ed stan-
dard of living including and nutritions diet,
decreasing of the infectious load and the over-
all improvement in hygienic conditions.

Second half of the eighteenth century wit-
nessed rapid economic growth in Great Brii-
ain, East-Central Europe and Sweden (Komlos,

1993). Similar type of situation emerged in the
nineéteenth cen in Montreal and America
{(Ward, 1993; Ward and Ward, 1984). These
were the great historic and economic milestones
in human history and it is during these episodes
that the human height has wimessed declines.
It is here that the biological processes and the
material standard of living has gone haywire
and in opposite directions, divergmg from each
other. Fogel {1986) discovered that in the United
States, the male birth Cohorts of 18305 as adults
were more than two centimetres shorter than
their counterparts. The male cadets in their late
teens were also quite underweight during this
period, when actually the economy was being
refurbished and the net national product per
capita increased by about 40% (Komlos, 1987).
In the second of 18* century in Habsburg,
height declined by three to five centimeires
(Komlos, 1985) and the binhweight was also
falling in Montreal during this period (Ward and
Ward, 1984),

These discoveries of cycles in human height
has fascinaied the biologists and economic his-
torians equally. Komlos (1990, 1994) observed
in Europe a wid downturn in height in
the second half of the eighteenth century and
suggested it might have occurred in the Ameri-
can slaves at the same time, Another decling in
stature ocourred in the rather resource abundant
America during 1830s. Both these downtums
coincided with rapid wrbanization and indus-
trialization. The economic historians got clues
to this downturm and were surprised to find a
really functional indicator of such events in the
form of height which has undergone declines.
The reasons could include highly strenuous
work, a tinng work schedule, shifting of the
economic priorities from food to infrastructural
development especially during the period of
transition

The consumption of goods is generlly linked
1o the real wages of the people. But whether the
quantitics of food consumed are real indicators
of the intake of quality of food or not is debat-
able. Sen (1981, 1987) emphasized that the stan-
dard of living be gauged in terms of function-
ing rather than the mere quantities of goods
purchased or consumed, For instance, some
measure of net nourishment would be prefer-
able to food intake which may be adequate in
quantity but lacking quality by means of micro-
nutrients,

These findings need deep if the role
of height as an indicator of economic develop-
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ment is to be seriously considered. Most of the
economic historians consider that these periods
of rapid industrialization were accompanied by
adeteriorating overall epidemiological environ-
ment and the per capita nutrient intake had also
shown declines (Cuff, 1992). So, the expand-
ing economic scenario is rather putting the hu-
man organism (o a biological stress. Though
seems paradoxical at first sight but ils role in
disentangling the situations of economic devel-
opment on one hand and the lower food con-
sumption associated with deteriorating urban en-
vironment, on the other hand, seems extremely
useful in constructing the economic history.

CONTROL OF ENERGY HOMEOSTASIS

The present global situation of energy intake
presents a picture where the number of people
sulfering from hunger and uwndernourished is
almost equal to the number of obese and
overnourished. Thus the problem of nuirition
has posed two-way consequences to be combated
(Campbell, 2000).

Biologically speaking il is assumed that the
intake of energy equals the output of energy in
living organisms in stable body weight situa-
tions. However, the consumption of food varies
greatly not only from one meal to the next but
also from one day to another, The factors in-
volved in food inlake seem o be numerous from
the emotional state of the individval to the avail-
ability of food and the economic status besides
the cultural milican in which the person lives.
Edholm {1977) revealed that the daily en
intake among individuals is highly variable and
beaars little, if any, correlation with daily energy
expenditure. But if the encrgy balance in an in-
dividual is judged overa considerable period of
time then the energy intake matches nicely with
the energy expenditure. There seems to be an
extremely efficient regulatory system which
helps mainiaining the siability of the amount of
fat in the body (stored energy) and is usually
termed as “cnergy homeostasis™.

How this system operates 7 It is a well known
fact that a period of starvation is usually fiol-
lowed by an increased food intake or hyperph-
agia. The reduced body weight 15 redeemed as
also the normal levels of energy intake, within

a short span of time. Earlier it was pos
l.hal the fat stores send inhibitory signals to the
birain to limit food intake (Kennedy, 1953, But
this hvpothesis failed 1o account for the regula-
tiom of dictary intake between the meals, Gibhs
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etal (1973) proposed that the peptides secreted
in the gastroinfestinal tract during a meal sup-
ply necessary information to the brain o stop
eating.

Insulin secreted by pancreas acts on brain o
limit energy intake and mnseln]luenllj' the cen-
tral nervous system controls the body weight
(Woods etal., 197%) Leptin is another hormone
secreted by adipocytes which participates in
regulating adiposity among organisms. [t is now
accepted that both these hormones, viz., insu-
lin and leptin circulate in blood in levels pro-
portional to body fat content and subsequently
percolate to the CMS in concentration equal to
those in plasma (Bagdade et al,, 1967; Baskin
ctal., 1999}, The direct administration of these
hormones 1o the brain inhibit food intake
whereas their deficiency does the reverse (Porte
el al., 1998). If weight increases, insulin must
also increase in order to maintain normal
cose homeostasis which would put a check on
further weight gain. But in case of failure of
insulin secretion, type 2 diabetes with obesity is
the usual outcome. On the other hand, the rela-
tionship ﬂflxﬂn secretion to body fat mass is
govermned by the glicose uptake and metabolism
by the adipocytes through insulin stimulation
(Wang et al., 1998).

Friedman (2000) has presented in detail the
working of the hormone leptin in the arcuate
nuclens af the hypothalamus for its expression
1I:m I:iIEfermt nfmru?a Thus l{n the ahsi_ndn:n‘fuf

ane of neurons (n eY -
h?;‘f and aﬁgﬁﬁ-mlatnd pml.ninmfn..l:u RP) be-
come maximally active and food intake increases
whereas in the presence of leptin another group
of neurons (proopiomelanocortin- POMC, co-
caine-and amphetamine-regulated transcript
CART) become active and the food intake de-
creases, The cloning of the first obesity gmt-.
oh can be considered as a big b
ohesity research, Several genes have now bm&
identified which are related 1o obesity and dia-
betes in the eb pathway related to encrgy ex-
pendllu:e and satiety. With the completion of
the entire human genome the functional geno-
mics will open new vistas to the understanding
and treatment of human disorders including
* Ropciman (2000) Highlighted ob

elman ) ighted obesity as a
majuﬂ:alth problem in the new Imlln}:;uum
whiich is related to numerous diseases, It resulis
from a combination of penetic susceptibility,
increased availability of high energy foods and
decreased requirements for physical activity,
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According to Barsh et al. (2000), the role
of genetics in obesity is two fold, study-
ing rare mutations in humans and model
organisms provides fundamental insights
into a complex physiological process, and
complements population-based studies
that seck to reveal primary causes. Ap-
proaches based on mendelian and quanti-
tative genetics may well converge, and
lead ultimately o more rational and se-
lective therapics,

Sindies have indicated that the signals for
energy homeostasis regulate food intake by
monitoring the meal size which require modu-
lation of the responses to satiety signals in the
brain (Woods and Strubbe, 1994; Flynn et al.,
1998, Schwartz ¢ al, 2000), The above bio-
logical systems seem to work under normal de-
viations in food intake, But if a person keeps on
eating inspite of the satiety signals, then this
system becomes taxed and gives in. Our
modernised settings of social parties force the
%ums Io consume extra quantities of eatables,

n the other hand, the patients of onorexia
mervosa simply refuse to eat as they always feel
panicky about becoming overweight although

are nol 5o and thus become thin, skinny

underweight. Therefore, not all deviations

are caused by the failure of the biological sys-

tem of ‘energy homeostasis', but the onus of

responsibility falls on the individuals themselves
in many cases.

MATERNALANTHROPOMETRY AND
BIRTH OUTCOME

Maternal anthropometric status has emerged
as a good indicator of the birth outcome of the
baby. It is a generally accepted fact that over-
welght women with excessive weight gain dur-
ing pregnancy give birth to large-for-date ba-
bies. Among the varipus parameters of the preg-
nant mothers influencing birth outcome include
the prepregnancy weight, weight gain during
pregnancy, pregnancy weight gain at each tri-
mester, skinfold thicknesses and limb circum-
ferences (Alberman, 1984; Kmmer, 1987, 1988,
Defe and Partin, 1993; Vegaetal,, 1993, WHO,
1995; Backstrand, 1995). A prepregnancy
weight of 40 kg is usually taken as a cut-off value
in developing countrics where the women carry
a large risk of delivering low birth weight ba-
bics (Karim, 1998). In his meta-analysis,
Kramer (1987) predicted an effect on birth

wedght of 2003 grams per kilogram of pregnancy

weight gain, in an average woman, Low
nancy weight gain is also linked to foetal and
neonatal mortality. WHO has given a standard
of 2500 gm as the birth weight below which
the baby is termed as low birth weight (LBW)
irrespective of gestational age. But if gestational
age 15 taken into consideration, then the cases
of prematurity can be dJsun,guishad from intra-
uterine growth retandation,

The studies indicate that women with less
than 40 kg of body weight at the end of 2* tri-
mester (6 munths} had 2.1 times the risk af de-
livering sev nxi low birth weight infants and
1.5 times the risk of severe stunting in their in-
fants. It has also been shown that women with a
prepregnancy weight of 38 kg or less delivered
infants with an average birth weight of 2467
grams as compared to 2595 grams for women
with a prepregnancy weight of 41 kg and more.
The prevalence of low birth weight (LBW) ba-
bies as a percentage of all live births is not only
interesting but an eyc opener to us. China has
only 4% of LBW babies of all live births com-
pared to 28% of lower socio-cconomic strata of
India. India’s performance in this area is really
dismal. Even African countries like Botswana,
Migeria, Lesotho and Gambia have reported the
incidence of LEW babies between 10-12% of
all live births,

Amongst a large number of indices, the Body
Mass Index (BMI) has been really important in
pregnant mothers in order to find out the preg-
nancy outcome. BMI of mothers has shown a
linear relationship with birth weight of the new-
bom. In other words, it can be stated that the
lower BMI of mothers is associated with lower
birth weight of babies and a higher BMI with
higher birth weight F . BMI of mothers
is a pointer towards identifying small for date,
average-for-date or large-for-date babies,

The skinfold thicknesses and arm circum-
ference are penerally regarded as good indica-
tors of nuiritional status in pregnant mothers.
These often find their usage in pre women
while predicting birth outcome. Some studics
have provided a cut-offof 23.5 cm of arm cir-
cumference below which the risk of low binh
weight baby is considerable. Sindies from
Bangladesh indicate that arm circumference is
slightly better than height, weight and preg-
nancy weight-gain in predicting the infant and
foctal mortality,

The weight gain during pregnancy may not
be considered as a one-way %ﬁ"““"’" It rather
requires a healthy and no range; while a
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lower weight gain during pregnancy is invari-
ably linked to low birth weight baby, the higher
weight gain, on the other hand, is linked to
unfavourable birth outcomes including labour
abnormalities, caesarian section, MAacTos0mia,
meconiwm staining, etc.

ANTHROPOMETRIC INDICATORS OF
NUTRITIONALSTATUS

Information about the nutritional status of
an individual can be obtained from his body
measurements, The minimum list of recoms-

ed measurements as given by Chumlea and
Foche (1988) is as follows:

5. P SINGH

is very popular in public health screening, is
the Body Mass Index (BMI), which can be ex-
pressed as follows:

BMI = Weighi (kg) / Hedght (m)?

Reference standards of BMI on some popu-
lations are available for monitoring growth and
development and also for judging normal, thin
and obese adults (Cronk et al., 1982, Rolland-
Cachera et al., 1982, 1991, Frisancho, 1990).
There is a good likelihood that low values of
BMI indicate undermutrition and higher the
overnutrition.

WHO {1995) has provided standards of BMI
with cut-offs for designating underweight, nor-
mal and overweight adults which are presented
intable 2.

Table 2: Cutt off polnis proposed by WHO (19%5) for

Healihy childrern ond ashrlis Huandicapped adilts
Slafure Weight o
Weighl Triceps skindo
Troeps skinfiold Subscapular skinfodd
Subhscapular sknfold Adm circamference
Arm cireamferance Calf circumference
Calf circumference Eonee heagh

Weight for aFﬁ, height for age and weight-
height stan 5 are available on numerous
world populations through which the children
can be screened for malnutrition. Children with
deficit in height and weight carry health risks
and it s now well understood that they have a
greater chance of morbidity and mortality
(JellifTe, 1966, Vellaetal, 1992; Schroeder and
Brown, 1994, Cut-off lines have also been stan-
dardized for height-age and weight-age of chil-
dren not only o distinguish between normal and
undernourished ones but also to discriminate be-
tween acute and chronic under-nourished chil-
dren (Walerlow etal., 1977, WHO, 1986, 1995).
It is important to note that the age of the child
should be precisely known for using the heighi-
age and weight-age standards. But weight-
height standards can be used even il the accu-
rate age of the child is not known. )
The weight-height standards can be used in

identifying wasfed children as well as acutely

undernourished ones. Height-age standards are
suitable in identifying sturfed children but are
not helpful in categorising wasted children.
Detailed surveys of nutrient intakes in Hima-
layan regions have indicated nutritional inad-
equacies resulting in stunted growth of children
(Singh and Sidhu, 1980; Singh, 1999). Weight-
age standards fall in between height-age and
weight-height standards in judging stunting,
wasting and acute undermutrition,

A combination of weight and height, which

the classifcation of overweight
BAT (Rgim’l WO claxsiffcation Popular descripiion
< |R.5 Underaveight Thin
18.5-24.%  MNormal Healthy, scceptable
I3.0- 209  Grade ] overweight  Overwveight
30.0- 399  Crade 2 overweight Oheesity
= 40,0 Chrade 3 overweight Morbid Obesity

Underweight with BMI less than 18.5 has
been further split up into three categories of
chronic energy deficiency (CED) as mild, mod-

cerate and severe with cut-offs of BMI at 18.5,

17.0 and 16.0, respectively (James ct al., 1988;
Ferro-Luzzi et al., 1992).

Interestingly, the BMI values on the lower
side in case of anorexia nervosa patienis touch
13 orbelow. The heaviest reported men on earth
have values of BMI around an unbelievable fig-
ureof 150. Generally speaking, very low values
of BMI and very high values of BMI carry an
increased mortality risk almost in all cultures
{Waaler 1984, Bray, 1987). It seems as if nature
is pnming the undesirable body weights which

functional handi While the role of
BME in dizgnosing both undernutrition and
ovemutrition is indisputable, nevertheless, the
cut-offs would vary from culture 1o culture
(Campbell and Ulijaszek, 1994; Kennedy and
Garcia, 1994, With advancing age, the BMI
even among the normal population shows an
uptrend unE opinion is building to have age-
based BMI statistics from adulthood to old age
(James and Francols, 1994).

Gorstein et al. (1994) graded the weight-age,
height-age and weight-height indicators from 1
to 4 indicating the best (1) and the least (4) use-
fulness of these standards (Table 3).
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Tuble 3: The usefulness of weight and height measures.

Situraticns Weight for  Heighs e Weighe for
age age height

Lisefulness in 4 4 |
population

where age

15 umkmown

Usefialness in 3 4 1
idantifying

whstad children

Usefialness in e 1 4
ilentifying

stured chibdren

Sensitivity o weight i 4 1
change over &

short time

Skin and subcutaneous tissue fold thicknesses
reflect the amount of stored fat and energy re-
serves, The usefulness of skinfolds as indica-
tors of malnutrition is based on the fact that the
adlpl:se fat stora ﬁf isa ﬁ.mclmn nfpnntm% en-

¢ energy halance is negative
lhm lhls slnrag: depletes which is reflected in
smaller thicknesses of the fatfolds, The subcu-
laneous tissue is compressible and a universal
protocol of taking the skinfolds at a pressure of
10g/mm® is being followed, The intra and in-
ter-observer measurément crrors are gencrally
considerable in taking skinfolds in comparisons
to those of other body measurements. Insi
into the actual amounis of body Fat in babies
and in adults has been ided by 42 cadaver
dissections conducted 19thand 20th cen-
tury (Cameron, 1998). The information avail-
able from this direct assessment of body fat is
presented in the box below. Tt highl Hfhls that
the adult fat deposition is proportionally enor-
MIS 48 Co 1o that of the babies in both
the sexes. It highlights the sexual differen-
tiation in the amount of fat where females have
marg than double the amount of fat possessed
by men.

Life eycle stuge 6 of far
Adult : Male 192
Adult ; Femnle 3R
Bibey ; Male 0
Baby : Female 130

Fat patterning reflects the sites on which the
body has more amounts of adipose tissue, This
is very different in the two sexes. Not only does
it reflect the grey and bad areas bul also carries
association with cardiovascular discases, hyper-
tension and NIDDM. The role of “centripeial
fat patterning’ is generally highlighted in the
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above mentioned diseases, Waist circumference
and its ratio with hip circumference are good
indicators of centripetal fat,

The upper arm circumference incorporates,
muscle, fat and bone. The thickness of bone re-
mains almost similar from 1 to 5 years of age.
There is some decrease in the thickness of fat
ring in the mid uppeér-arm whereas there is some
increase in the muscle size. The effects of these
two components seem to anmual each other. It
is fairly reasonable therefore to pencralize that
the mid upper arm circumference more or less
remains similar during 1 to 5 years of age and
hence can be used as an indicator for under-
mutrition during this age. This age-independence
of arm circumference is useful in sifuation where
ages are not known and also under emer,
situations. Frisancho (19%0) and Strickland
(1990) have given this rationale alongwith the
standards to use mid arm circumference for the
purpose of identifving children who are under-
nourished.

Mid upper arm circuomference and skinfolds
at biceps and triceps find their usage in calcu-
lating the arm muscle area and arm fat area
(Ulijaszek, 1997),

Arm muscle Aren { AM A cne®) = [{ Arm cire.- & (Biceps +
Triceps)2% 4 =

Frisancho {1990 and Morgan and Jomes (1990) have rec-
ommended the wse of oaly triceps skinfold in caleulsting the
arm mudche ares and Arm Fal Avrea:

Arm Muscle Area (AMA cm?) = Arm cire.- (21 Triceps
akinfold /4 &

Arm Fal Area (AFA cm?) = {Asm cire ¥ 4 1) - AMA

Yague etal. (1971) devised formulae to esti-
mate adipose mass and muscle mass in arm and
thigh and consequently adipo-muscular ratios
in these regions ol the body from body measure-
ments,

The procedure for calculating the fat area and
muscle area is similar to that used by Frisancho
{l'!i'!?ﬂ} The only difference is that instead of
using only the triceps skinfold, Vague & al
(1971} have used four skinfolds, viz | anterior,
posterior, lateral and medial for the arm as also
for the thigh, Thereafter, a ratio of adipo-mus-
cular areas is caloulated for arm (brachial) and
thigh (femoral) and are called brachial adipo-
muscular ratio and femoral adipo-muscular ra-
tio. These two are used to obtain a mean adipo-
muscular ratio. The percentage of 5E MAss
can be calculated as follows (Vague etal, 1971):
% Adipose Mass = Mean Adipo-Muscular Ratio

¥ Menn % ape of fut in adipese tissae (0,80
% Densily of adipose mass (0.92)
¥ 100



&0

Strickland and Ulijasaek (1994) found Arm
Muscle Area as a very sensitive index of health
in Sarawak, Malaysian adulis and it emerged
as a stronger index than Body Mass Index
(BMI). Bul in the case of Calcuttans, Arm Fat
Area (AFA), Arm Muscle Area (AMA) or per-
cent of body fat were not as good in relation to
BMI when morbidity risks were evaluated
(Campbell and Ulijaszek, 1994).

Calf circumference and mr:dlal calf skinfold
have also been tried to gauge the effiect of un-
der-nutrition. Study by Visweswara et al. (1978)
on Indian children has demonstrated that calf
cirenmference in association with calf skinfold
really emerge as good indicators of protein-en-
ergy malnutrition especially when clinical signs
of it are apparent and score better than arm cir-
cumference. The utility of calf circumference is
also emphasised in older children engaged in
physical and productive work where measure-
ments on the upper part of the body alone may
net be representative (Strickland, 1990). This
has a greater significance in the developing
warldhecause.mm the young take part
in productive work and activities.

Apart from height, weight, skinfolds and
BMI, waisi-hip circumference ratios are being
pressed into service to diagnose obesity and over-
nutrition. This is also being associated with
higher risks of non-insulin dependent diabetes
mellitus (WIDDM), cardiovascular diseases and
hyvperiension (Lev-Ran and Hill, 1987, Gerber
et al., 1990, 1995, Yao ot al, 1991, Fn:l:dman
el a] 1995, Colman et al_, 1'3"5*5). Grading of
waist circumference in men and women for in-
creased risk and substantially increased rigk of
NWIDDM, hypertension and cardiovascular dis-
case have been provided by Kopelman (2000)
and is given in table 4,

Tabled: Grading of walsi drcumflerence for rish of
NIDDA, hypertension and cardiovasonlar dis-

i,

Sex rink Trcreared visk  Swhbstanrially fncreaned
hale =0 em =102 cm

Female = Bl am > B8 cm

Pacdiatricians use head circumference to
detect pathological situations such as hydroceph-
alus, microcephaly or macrocephaly (Sullivan
ctal., 1991). Judged in the context of reference
standards, it is important in diagnosing chronic
undermutrition especially during the first two
years of life (Hamill et al., 1979, Gibson, 1990),
A relatively large head circumference as com-
pared to length or arm circumference at birth is
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indicative of intra-uterine growth retardation
especially in case of full-term babies. Head cir-
cumference is generally larger than chest cir-
cumference at birth, Since the growth of head
circumference is slow as compared o that of
chest circumference, therefore the Latter over-
takes the former in absolute terms sometime
afterbirth, A ratio of head-chest circumferences
is of great significance in detecting PEM. The
Indian children (ICMR, 1972) on average, reach
an equality between these two parameters at the
age of about two vears whereas the American
children achieve this equality around 3 w 9
months (Sharma 1992). This shows a slow
growth of Indian children where malnutrition
15 highly prevalent.
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iritional Status. Malmudrition. Birth Ont-
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ABSTRACT Anthropometry is emerging & an imporiand in-
dicator of the physical status of individuals and populations
ﬂ']'n.hml.l.rn]ughl.l,g,l:h their nuilrilronal stabus and the history
of their economic development. A member of economdc heato-
risns, sacinkgists, mﬂm:ﬂ:gw and medical doctons have
come together to address 1sues where height cyeles (up-
tumn and downtums) have lots of information to offer on the
economics of the nations, The haman bedy grows nafurally as
aferult of positive energy balance during and ado-
lesoence bt the body weight B generally mainiained after that,
The role of insulin and leptin alongwiih a number of other
molecules in their pathway to regulaie energy homeosinsis has
Bundjumuimmmwmmﬂmﬂnml
status mclude height-age, weight-age and -hiight stan-
dards. The mmportance of anm cicurmference, circurnier-
enoe, chest circumierence, skinfolds and waist-hip ciroumifer-
enoe ratio i judging the growih of children, malnutrstion, cver-
The anthropomeric sdictors S, “‘ﬁ"rﬂm“"" P srve
icators &

the purpose of forecasimg abmﬂmuﬂ icome boa. Th:
tendencies of present day generalions of growing taller and
bigger aver their predecessars as aresull ol modemization and
eoonomie development during the last two centuries are baing
wnrmrly welcomed irdicating overnll 1 in the gen-
eral living standards of the people. Bt this skewed develop-
eent ¢ry far urgend sttention of m‘mdﬂwgﬂm
menis of the third world courvtries fo their priceiies of
economic develapment so that the health, nutrition and living
standards of pecple i uplifted,
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