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ages. A country or a state may be poor in its economical
or educational aspects, but if it can produce great players
and athletes then thaf country can enjoy a high position
and respect throughout the world. The motto of sports espe-
cially in the international meets is '"to bring and preach
peace and unity among the nations," and the prestige of
a country depend on the behaviour, culture, and dignity

of its sporstmen (Chu, 1982).

FACTORS AFFECTING PERFORMANCE IN SPORTS

Not all the factors that affect human performance
are susceptible to easy measurement. In addition to the
psychological, there are anthropometric, physiological,
environmental, technical, and social factors. To these
may also be. added the elements of chance or coincidence
which at some point allows some of all the factors to exert
maximum influence at the same time to produce a second
breaking performance. Fortune favours the well-prepared,
however, and it is seldom that lucky circumstances produce
a record performance by some one who had not already mani-
fested the potential to achieve it. It almost goes without
saying that it is all but impossible to produce performance

that cannot be measured in numbers, either in time or dis-

tance or repetitions.

The social factors that are to some extent for



extending human peformance to the establishment of new
world records have been pointed out by Graig (1968) and
Biskirk and Tait (1965f. These include a larger population
from which to draw a greater number of persons included
in svorts, greater prestige attached to sports participa-
tion, development of keener competitive attitude, improved
economic conditions and the availability of better medical
care. It seems likely that some of these factors may conti-
nue to bring about improvements for an extended period
of time into the future, barring major changes in man's

social organisation.

Although sports are a wuniversal phenomena, even
in the most primitive societies, the spread of European
Culture around the world in the last centuries has been
chiefly responsible for developing the type of sports and
the attitude toward sports which has led to extending the
apparent limits of human perférmance. Track and field sports
and swimming have given us types of activities where achieve-
ments are measured in times and distances which can be

compared from year to year and from generation to generation

BRan. 1974).

Perhaps the greatest single factor in the increase
in sports participations has been the inclusion of physical
education and sports programme in the programmes of general

education at all levels.



'H%ﬁ sportsman today, whether amateur or profes-
does not have to apologize to any one for spending
- part or indeed all of his/her time playing games.
are recorded endlessly in newspapers, maga-

~radio and television, and in motion pictures.

ls. Professional athletes command some of the

%ﬂﬁual salaries paid in the United States today.

Improvement in average income levels and work condi-
8i

> Lor many part of the world today mean that more time
hing

taken from the day for pursuit of leisure to pay

$

As far as countries and communities are concerned

e and better facilities for sport participation
éessional instruction and supervision available.
1gfeater income from spectators for both amateur
nal sports which help to make more and better
gramme possible.

in

> limit of human performance have been extended
S

t and will be further extended in the future,
s ¢
factors which aid the athlete in his efforts.

€ the development of improved apparatus and
‘provision of better facilities, refinements

techniques, and improvement in coaching

systems.



improved design of faster track surfaces, resis-
'unfavourable effects of weather, such as the
have helpéd to make for better running times
door meets. Improved design of indoor running
wider surfaces, more scientifically banked
ewer laps to the mile have also played a role.
;vmost important, wuseful and practical aspects
£ the efficiency of the athletes activities
:énd scientific coaching and training of the
‘has been accepted by all that if the coaching
ére imposed or directed by all that if the
Jiraining are improved or directed by experience
.zoaches and if the athletes submit themselves
l y and fully to such coaching methods than
(h perfection in their technique.

,En competition is not gauranteed but correct

:"T. he ,
- success possible. If techniques, strength

ased. Cratty (1968) suggested that factors
S contribute to a‘ person's final motor or
fmance: (i) the basic behavioural support
performance, (ii) the person's physical

‘Best
e and (iii) the specific skills required
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a growing change in. the competitive philoso-

a rapport has developed among sport scien-
m physicians, athletic trainers, coaches and
discover modern scientific techniques in terms
,.of athletics best suited to the activity and

tactics and training methods (Ryan, 1974).

nts obtained from injested food provide the
for the athlete's growth, development and
s the fuel elements for routine energy expen-
initiation and maintenance of high 1level
Contracting muscle requires a continuing supply
1t of the substrates of fuel used to support
It has been said that an athlete is no better

cy of his nutrition (Buskirk, 1974).

tely, with many sources of good foods curren-
ghere is no reason for the .athlete to be
urished. The key.for the athlete is nutrition
oﬁe'else's is a balance diet, balance in all
| nutrients so that the body is provided the
and building materials. In selecting a

e can exercise considerable individuality.

best balanced diet, for one balance diet is
- as good as another. Neither can a balance

nsate for poor skill development and training.
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[irly, @ ‘proper diet is no substitute Ffor

in, but a nutrient may indirectly aid that

h%ﬁhed nutritional practices fortified by
med from current nutritional research should
sis for dietary planning. The athletic team
the local dieticians, i.e., hospitals,

the persons wusually most knowledgeable
planning and who can provide sound nutri-
In addition, trainers who are well read
ve been associated with college programmes
) have been exposed to discussions about good
should be able to provide nutritional counsel.
and trainers should be well aware of current

Efforts should be made to clarify misre-

- nutritional facts in order to forestall

; ﬂgpphological characteristics of sportsmen

£
are of interest to the anthropologists, for
sports demand the wutmost from the body and

ore reasonable to expect in athletes demonstra-

%&iénship of structure and function. Athletic
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'menable to study, for the represent well defined

I objective measures of success, winning, placing,

= points- etc. These tasks wusually reflect

fﬁ,‘ strength, stamina, suppleness and skill.
";Champion athletes theréfore may provide infor-
the structural requirements for success in the
‘.sks as well as measures of the differences between
over, the superior athletes of different specia-
of interest because of the information they

e about extremes of performance in a population

been demonstrated by Anthropologists that
:body shapes and sizes tend to make the owner
s suitable for certain type of physical activity.
with a relative light body and long legs (ecto-
ype) has the potentiélity of becoming a good weight
yleAindividual who is generallyfwell proportioned
G }?@dium to all height (mesomorph) may excell in a

~of sports. In term of functional capacity three

is a factor in all types of physical sports
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that involve the athletics accelerating his
it over a distance 1lifting 1it, turning it,
ce and throwing. The relationship between body
performance have summarized very clearly and con-
strand and .Rodahl (1970). Taller persons have
ength in proportion to their size and also have
€ in jumping events, due to their higher centre
.and in throwing events, since they can launched
le from a greater ﬁeighf. They are slower in
Qg their bodies than shorter persons, and are
isadvantage in 1ifting them if their weight is

, which usually is.

thropometric body composition and maturity charac-
gf - the selected athletes should be determined
their performance ability. One has to know whether
es differ in height, physique and body composi-
N%cations of individual's physicalv readiness for
_be found in many factors, including size, body‘
gibility, strength, cardiovascular and respiratory
_étc. Accurate evaluation of the body build may

important facts relating to his physical readiness

"ts participation.

~ Increase in height among the world's population

rved to have occurred sporadically, but with
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i-é&ﬁsistency during the past two centuries
963). This process had accelerated greatly in
50 years. Thié increase in height has quite natu-
reflected in increase in average height among

athletics in many sports, especially those

records of time and distance can be establish-
s no questions that the average increas in height
in recent years has contributed to the esta-
of new world records. Scientists who have studied
em (recent growth spurt) are not in agreement
7 causes. Better nutrition, lower mobility and

rates in the early years due to control of infec-

‘carlier sexual maturity, and hetorosis have all

height, the most significant role has probably
&

/ ed by meterosis, the mixing of diverse population.
,jOI't""‘» o

s been demonstrated in other forms of 1ife that the

‘generations within the same species. There is cer-
~a tremendous variety of sub-species among Homo
and the improvements in travels, communications,

wars, etc. have produced a satisfactory mixture



- that have remained isolated during their period

/e not apparently shared the same growth (Shapiro,

€ss of a player depends upon the physique and
he ge£s. According to Hirata (1979), the best
be used as screening tests may be his age and
Qeﬁause when the training methods are equivalent
el siuitable physique4will be most important, i.e.,
n who has a suitable physique and takes the best
'may become a champion. To produce peak performance
& biologital viewpoint, one would expect to find
sman at various levels the expression of the effects
and nurture ( Sodhi et al., 1988). Analysis of
“actéfistics of the athletes can help the scientists
ind best.performance by providing useful information
ing strategies fof training and for the explana-
ﬁrediction of performance. Such information about
ortsmen can helpfully contribute to healthy sport

at regional, national as well as international

OPOMETRY
The emergence of a relatively new scientific specia-

called Kinanthropometry provides a convenient
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%he*'study of athletes. Kinanthropometry is
f@f*thé_Greek words ('kineein' imeans to move,
f@ﬁns man, and 'metreein' means to measure)
~"the study of human size, shape proportion,
" maturation and gross function in order to

h, exercise, performance and nutrition." (Ross

e approach to assessment of physique is through
ometry which evaluates the physical structure
duals in relation to gross motor performance.
'?1nanthropometry is derived from morphometry which
isurement of shape, and form of man. It is the
e study of size, shape, proportion, composition

tion in relation to gross function (Carter, 1985).

 4wgonstitution of International Society for the

of Kinanthropometry (ISAK) also elaborates

"Kinanthropometry is a scientific speciali-
ation dealing .with the measurement of
an in a variety of morphological perspec-
tives, its application to movement and
hose factors which influence movement,
cluding, components of body build, body

- measurements, proportions, compositions,
- shape and maturation, motor abilities and
~ cardiorespiratory capacities, physical

- activity including recreational activity
as well as highly specialized sports per-
formance."
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kinanthropometry is a scientific speciali-
allied to physical education, sports science,
, human biology, auxology, physical anthro-

logy, ergometry and several medical disci-

1991)

opometric investigations have been conducted
athletes during the recent Olympic Games.
~ kinanthropometric characteristics examined
tions of their size and shape, using large
bles accofding to sports and events (Carter,
» term kinanthropometry in its present conno-
bably first used in 1972 by Ross et al. (1980).
re common term, used especially in Europe,

hropometry (Tittel, 1978; Tittel and Wutscherk

b
o |

';;rse, the use of the term was incorporated
m of Kinanthropometry and Ergometry at the
- Congress of Physical Activity. Sciences held
Yy in 1976. In his keynote address about its
é}978) referred to kinanthropometry both as
;géientific technology'" and as '"an emerging

liscipline." Sodhi and his associates (1988)

of the main organs of Kinanthropometry
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Kinanthropometry

Body Composition Physique

Physical Fitness

turation Motor Size Shape Proportion
: develop-
ment

-a-days it 1is apparently clear that the term
pometry' has been gaining popularity since its
3hany international and national conferences. With
'ancement of the science of Kinanthropometry has
strong footing at the international level. Even

special scientific sessions on Kinanthropometry
"anged in the First (1985) and Second (1986) National
ces of Indian Association of Sports Scientists

ysical Educationists (IASSPE).

So, it is essential to examine a sportsman from
/ possible aspect. This is in order that he wins in
port event at the local, state, national or inter-

1 level. To achieve success in objective one has
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best sportsmen at each 1level. Estimation

ropometry characteristics of these sportsmen
uable reference point in relating human struc-
on. In order to develop science of Kinanthro-

was established at Lakshmi Bai National

ue is measured by different procedures. Sur-
s, body height and weight, and dimensions
ments are measured by anthropometry. The study
mposition involves a variety of methods: X-rays,
y, hydrometry, and skinfold thickness among
le many of these procedures are precise, they
given values for only a single parameter; they
f}uate total body form. A technique attempting
was described by Sheldon et al. (1940, 1954)
it 'Somatotyping'. Somatotyping can best be
S a numerical shorthand method of describing human

The technique is used as a means of assessing
ape and composition independent of size. It has
” iéd inAits original and modified forms in a variety
‘  for measuring the effects of nutritional insult
e (Lasker, 1947) to the description of many diffe-
s and individuals including children, athletes

:;f?ll, 1958; Heath and Carter, 1966).
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is a valuable technique to quantify

cteristics can be summarised. It 1is also
that means the quantitative description
gical conformation and composition of the
appealing concept since a simple rating

for any particular body form..

L

ER SOMATOTYPING METHOD

and Carter (1967) further objectified Heath's

ncorporating anthropometric measurements and

omatotype and the component scales. These defi-

omatotype is a description of present morpholo-
*ﬁation. It is expressed in a three numeral
of three sequential humerals, always
‘the same order. Each numeral represents evalua-
1 :of the three primary components of physique

cribe individual variations in human morphology

Iposition.

Nl st component (or endomorphy) refers to relative

in individual physique; it also refers to relative
That is, first component ratings are evaluations
s of fatness which lie on a continuum from the

recorded values to the highest recorded values.
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onent (or mesomorphy) refers to relative

development per wunit of height. Second
s are evaluations of musculo-skeletal deve-
on a continuum from lowest to highest
The second component can be thought of

relative to height.

‘ponent (or ectomorphy) refers to relative
>;vidua1 physique. Third component rating
“, but not entirely, on height[é/WETgﬁf
ratios and third component ratings are closely
- at the low ends of their distributions
a*lative shortness of the several body seg-‘
.ﬁigh ends connote elongation or linearity

- body segments. Ratings evaluate the form

longitudinal distribution of the first and

finitions and concepts of the three somato-
are derived in part from interpretation
.composition. Extremes in each component
oth ends of continua. That is, low first

signify physiques with little non-essen-

‘high ratings signify high degrees of non-

Low second component ratings signify 1light

d little muscle relief, while high ratings
‘s‘
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ify marked musculo-skeletal development, as in many

etes. Low third component ratings signify short extre-

' ify linearity of body segments and of the body as a
e, together with high height/3/weight ratios. Extremes
both ends of all three somatotype component ranges con-
te rarity of occurrence. In the majority of cases ratings
all three components tend to be nearer to the mid-range

to the extremes.

Several authors, Curecton (1947, 1951), Parnell
4, 1958), and Damon et al. (1962), have demonstrated
e feasibility and validity of applying anthropometric

isurements to the estimate of a somatotype using Sheldon's

rating has certain inherent advantages.
It provides an objectives method of somatotyping.

In the absence of a photograph, it is best estimate

of a criterion somatotype rating.

When a-somatotype photograph is available, it pro-
vides an objective starting point for a combined
anthropometric plus photoscopic rating by different

observers.
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(d) An estimate of the subject's somatotype can be
obtained in the field quickly and accurately without
having to wait for development of photographs and

rating by a criterion rater.

(e) The subject does not have to wundress completely
for the measurements, or for a somatotype photo-

graph.

(f) Partly as a consequence of the previous advantage,
subjects can be somatotyped who would not otherwise .
be available because of the objection to being

photographed, either nude or partially nude.

(g) The anthropometric measurements in addition to
height and weight can be utilized for other types

of analysis and evaluation of body structure.

(h) The anthropometric measurements provide a more
precise measure of change in the somatotype compo-

nents than a subjective rating.

CONRAD'S METHOD OF SOMATOTYPING

Cdnrad (1963) described a modified method for soma-
totyping. He <classified the human body considering the
body growth and muscular mass. His method for studying

the body type 1involves six anthropometric measurements.
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s Method for studying body type has been very popular
n Democratic Republic where it is frequently used
v y‘ the somatotype of athletes and sportsmen. The

has been used for both sexes.

According to Conrad's Method, the constitutional
are not seen as polar extreme basic types but they
ther valued as deviations in a normally distributed
ty in which not extreme forms, but the means represent
rmal, and according to the laws of normal distribu-

the most frequent.

 -¢ Any normal distribution shows two poles excluding
4 another influenced by growth tendencies respectively.
I ding to Conrad, these are leptomorphic and pycnomorphic
The leptomorph physique deviates from the mean by
an emphatic upward growth and a limited depth growth. The
. omorph physique deviates from the means by an emphatic

h growth and limited upward growth.

However, the athletic body build result mainly
a functional adaptation defined by a specific character

the thsique. It is possible that both growth tendencies

een them, can adopt within the limits of the individual

tion capacity. Accordingly, both body types are athleti-
BSE
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cally shaped joining characteristics in an opposite trend

and may be formed non-athletically.

Conrad calls these forms 'hyperplasia' and 'hypop-
lasia' respectively. In which the degree of 1leptomorph
and pycnomorph are based on the basis of metric index.
Whereas the degree of hyperplasia and hypoplasia are based
on the plastic index. The metric index is estimated from
the body height, chest depth and chest breadth. The value
of plastic index 1is estimated from biacromial breadth,

forearm circumference and hand circumference.

PRESENT STUDY

The present study proposes to report the body size
and shape (somatotype) and the influence of varioﬁs factors
on the performance of Khasi women basketball players parti-
Cipating at the school, college, local, ex-state and state
level. Many such studies have been conducted on players
of different games in UK, USA, USSR, Germany, etc. While
there are only a few somatotype investigations on Indian
players of various games in some parts of the country (other
than North-East India). Dkhar (1991) has conducted similar
study on football players of Meghalaya but no one has attemp-
ted similar study on Khasi sports women for any sport,
Bt alpne basketball — the most favourable sport of the

present times. Further data on athletes generally support



erence populations were not separated from samples

ir entirely before comparisons were made.

Experts in the fields of sports science and adminis-
on have realized that identification of talents to
‘based on scientific methods (Sports Authority of India,

In a study of somatotype of players or athletes,
eeds to ask, "who are to be considered champions?"
mpion by definition is unique within his group. He
found at the local, state, national and international
Is. At any of these 1levels he becomes a champion by
.ability to defeat others, by his individual performances
”ftompetition or by being a member of a champion team

er, 1970).

In view of the above, the following objectives

ire identified for the proposed study.

To report the body size and shape (somatotypes)

of basketball players.

To examine the differences in the ‘body size and

shape of basketball players and the general popula-

tion.
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are the present data with that reported

the literature.

evaluate the influence of various factors on

formance of basketball players, and

suggestions in the light of the above.




