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SUMMARY AND CONCLUSICNS

This%is the first investigation on a large.scole (1,47,0656 measurements)
of human stature in India based on dota from all parts of the couniry. Work
done hitherto has been on much smaller series which c2n in no way be considered
representative of the country as a wholé. In the present study certain inte
resting and important results have been obtained which we shall now summorise.
Fany of the comparisons between meaningful groups 1nv;1ve sm2ll differences
which would require falrly large samples io establish with ststistieal signific-
ance., This consideraiion will apply not only to stature but to other hody
mezgurements also. Procress in anthropom-try will in future verhaps depend
rore on obtaining large enough samples than on refinement of statistical tools.
The chief merit of the present study is that it is bosed on & large sample.

Our results refer to the stratum of society from which volunteers come
forward to join the arsmy. How far this stratum d ffers from the general
population in raspéct of stature we ére not in a pesition to say ag information
- about the general popplatioﬁ does not exist at present., It is heped that the
present work will help to create interest for a random sample survey on an
adequate scale to estimste stature and other physical cheracteristies of the
pOpulation.

The overall aversge stature of the entire scries is £8".49 and the
standard devistion is 2%,17.

The sample includes both those who were accepted by the army as well as
those who w re rejected. An extensive investigation has shown that there is no
material d;fference between the distributions of stature of these two groups
though eve: the small differences th:t exist are ‘n some cases statistically
significant The difference in mean values of stature is O".05 between

accepted and re Jected candidates for recruitment,

1
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:3.

The normality of the disiribution of ststure in different communities in
different éke groups of esch commmnity has been investigated in detail. On
theoretical considerations and on psst experience of material from different
parts of the world stature as well as other anthropometric measurements may be
expected to follow the normsl distribution. In our data there are many signife
icant depaxtures from normality, though the magnitude of the differences are
genera ly small. As the analysis of varisnce tests which we hawve carried out .
are not very sensitive io moderate changes from mormslity we may not be making
any wrong conclusions in using normal theory., To throw light on the normality
of the distribﬂtion of stature we have msde use of sizeable series of meadure,
ments from several past surveys from India and England. A new method known ss
Yractile graphical analysis which was used to study normality of distribution
has gliven intsrasting results.

The effect of partisl curtallment of frequencies below the standards of
stature pmescribed by the army for recruitment from different communities has been
exa'ned. The effect in general is to enhance the apparent average stature and to

reduce the apparent standard deviation. Here, also, it has been possible to mske

“gure by trying ocut in a few cases that the differences between communities and the

changes over time we have observed have not been unduly affected by the distortion
in frequencies introduced hy reecruitment standards.

she pattern of change in stature with increasing apge is found to be similar
to that observed by earlier investigators. Stature increases till age 19 to 23 ard
then decreases with advence of age. The maximum ctature is reached earliest in
West Bengal ond Bihar at the age of 19. The pattern of varistion in different states
can be seen in Chart 5.1. The significance of sge differences 'n stature hes

been tested for the mzjor states and for major commmities within the states.
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The ‘communities' are racial, territorial and religious groups into which
we have classified the sample tsking into account the traditionsl %classes' in
the army, We have twenty-five such commumnities including 2 residuel one. There
- are significant differences in respect of stature between commnities in all
states except Jammu and Kashmir in the north and Kerala in the south, The
" differences‘persist in individual age groups for which we find that 5 out of 90
varlance ratios are significant.

An interesting finding is that when members of the same comunity are
located in different states there is a tendency fo:f the average stature to
approximote towards the general average of the respective states.

Regicnal variations in stature as reflected 'n the mean values far
states and districts are nearly of the same mapgnitude as the variations among
communities, The tallest state is Rajasthan and the shortest is Nepal. The
district averages when represented on a map of India reveal an interesting
pettern of variation. Firstly, there is a general trend in stature with high
values in the north-west decreasing gradually towards the east and south.
Secondly, it is observed that in mountsinous and hilly tracts the inhabitants
are shorter than in the plains. The consumption of milk in different reg.ons
appears to be positively correlated with average stature. The significance of
regional differences in stature has been tested by analysis of variance between
and within states and also between and within districts in different states
separately for age groups and communities.

The most important result that h's been obtained 4s the existence of
secular trend n humsn stature in India. This has never beewn noticed in this
country before. We hove evidence to shaw that stature is increasing at
varying rates in all the states analysed oxcept West Bengzl where it appears
to be decreasing and in Jammu and Kashmir where it is probsbly stationary.
 The ;ate of increase in other states varies from about one inch in 25 ylars

in Punjadb t%early one inch in ten years in Kerala. The significance c;f the
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secular trend hss been tested seperately for different age groups es alsc for
me jorddy communities. It is known that increases in adglt stature have taken
‘piace in Lurope and America during the pazst but ours is the first ‘nvestiga-

tion of this problem in India.

We hzve cocllected svme data on gtature reaching back over a hundred years
to 1844 which provide scome indication of long-ierm variations. From a graphical
representation of the meen values it appears possible that long-term cycles of
change hove taken place over the years. This however needs to be confirmed by
- more abundant daia which may be forthcoming if a search 1s mede in the long

established record offices of the army.
In éur work we had f'to deal with one factor at 2 time subdividing the
material in such a way as to exclude the effect of other fretars as best as
we could. The .original ssmple design hnd provided for the collect on of the
same number of mezsurements fr§m ezch age group of each community eaeh year.
Though in practice this design could not be fully adhered to, it was possible
to salvage a three-factor aprangement of 10 communities x 4 age groups x 7 years
with equal numbers in esch cell. Analysis of the 420 mean values thus produced
ﬁconfirms the ezrlier results esp:cizlly the find ng sbout secular trend free from
the possivle criticism that the observed effects may in fact be only a reflect’on
of age differences or community differences. Further the significance of inter
actions showy that the pattern of change with 2ge, «nd also the secular trend
“differs anong communities. Regression coefficients calculated for each age group
of exch community clearly show the existence of a positive secular trend except
avong Biheri Hindus for whom the trend is negative in these age groups.
An analysis similar to the above from the sasme set of L20 samples shows that
there is a downward secular trend in standard deviztions. This finding confirms the
result red¥F¥d earlier (in connection with the work on the effect of truncation of

. frequencies) that the progres:ive increase in the averzge stature is nt due to a
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éenaral increase in all individuals but most probably due to shorter individusls
becoming raver. Perhaps those sections of the population which were unable to
develop fully in stature due to lsck of proper nutrition are now catching up with
the more fortunate sections as environmental conditions improve. This is only
a specul:tion but it tzllies with the finding that the rste of seculsr increcse is
highest in Kerals where the level of 1iving i¢ now rapidly changing and lowest in
Punjab where food consumption was high in the psst. The declining trend in West
Ben:2l may a1so be due to deteriorsting conditions especislly durng the last way
when the Beng:zl famine took place.

Using meterizl from an army anthropometric survey conducted in 195152
we have presented the correlstion of stature with 42 other body mezsurements
with separate figures for 20 different commmities. It is suggested that the
correlations with verticsl measurements decrease with the magnitude of these
heasurements 'n an interesting minner. These verticsl measurements are not, as one
would expect, proportional to stzture but have an element of independent random
variaticn,

From the same sampyle as above, it has been shown that blood sroup is signif.
 dcantly related tc stature. People of blood group B are taller than people of other
blood groups. The megnitude of the difference is smell - eight millimeters between

the tallest and shortest blood gqoups -~ and significance of the difference could
not have baen estahlished without‘the comparatively large series (4,000 individuals)
that we hzve. 4s far as we sre oware this result has not been noticed before either
in India or elsewhere.

The data on recruits hes been used to moke a lsrge-scale investigation of the
correletion between stature and weight and chest girth. The overall correlst’on
_between stature snd weight is 0.551, This vsri-s from 0.410 to 0.579 a~ong different

- states and from 0,529 to 0.587 among the different are groups of Punjab state. The
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correlation between stature and maximum c hest girth varies between 0e231 ang 0,328
in the four states for which we have calculated this oéefﬁcient. The corresponding
values for minimum chest girth are 0,23% and 0.318,

Several directlons in which further work on humsn stature m2y be developed
are pointed out,



CHAPTER I. INTRCDUCTICN

deds_Survey of siature

The wide range of variation in humsn stature in India hes not been Sube
Jected to a zomprehensive study so far. Indeed no completely satisfactory study
mﬁ& be possible in view of the prohibitive cost snd the intrinsic 4.ff culties
of selecting a random sample and obtaining trustworthy measurements. A number of
anthropometrists like Risley (1891), Karve (1948), Mahalanobis, Yajumdar and
Rao (1549) have discussed stature in certain regions of the country. These series
do not exceed @ few thousand and the interest in stature is somewhzt incidental.
I%ny interest'ng and valusble stuiies of steoture have been carried out in England
and America and possibly other countries in commect’on with nutritionsl and growth
studies, health surveys, research on cloth'ng ete. A numhor of importznt publica.
tions cre Included in the list of refer mces.

If the people of India could be re-arded 'n & physical sense as a homow
geneous population, then perhsps a sample of a thousand normel adults would hove
‘baén»sufficient to provi e a satisfactory estimste of the average Indian stature
and its range of varistion. In setuzl fact the population is far from homogeneous
and 1t is the possible distinctions among different segments that make a study of
stature worthwhile and st the same time extremely diffieult. To begin with, there
‘are naturally d fferences of sex and sge which in different com:inations w!ll meke
1t interesting to study a large nunber of groups. Then there ere differences which
may be associated with racial stock, geopraphical regions and food hebits and also
changes that mey take place over time. One would have liked to have random samples
each s few hundred strong from at least the ~ost significant of the many segments

into which the populstion could be divided by mesns of these distinctions, However,
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there is no prospect of money and other resources being mede available for tacke

ling this problem in = big way.

le2s Sources of dsta

As a random sample survey is not possible the next best thing is to look
around for sny large body of data even if it does not constitute strietly a ran-
dom or represertative sample from the groups in which we are interested. The
possible sources are from insurance compsnies, seheols and colleges end from re.
crulting centres. Data from insurance companies relate to the "*nsuring popula.
tion! which in India is a small minority of comparatively well to do persons who
ﬁay not be representative of the general populat’ions loasurements of school
children and colleges boys and girls msy be good for studies of growth rates but
are not very suitsble for investigat on of racisal differences or regional varise

tions. We are thus forced to fall back on measurements of army recruits.

dade_Armv recruiis
Physic:1l measurement of army recruits must have been in existence ever
since armies begen functioning in an orgunized way. The present position in
India is that measurements of stature along with some other physical measurements
are recorded at the time of medical exemination of each recrult. These records
are embodicd in what are known as 'rough rolls' at different recruiting centres
all over the country. Rough rolls are preserved for a period of five years after
which they are destroyed. For reer:its wio suceessfully compl:te their training
and become soldiers the records of stature and welight are entered in 'long rolls!
~ which are meant to be preserved for 25 years after the soldiers' release or a

~ total of over forty yesrs. However as these long rolls sre deposited along with
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other documents in Record Offices in different psrts of the country, it will be

a laborious task to asse:ble the‘recards of physical measurements in 2 form

ready for statistical analysis., It is thus the lahour involved thst is the chief
obstacle in the way of extending & survey of trends in stature bockwerds to at
least 40 years. We shall see during the course of the present study that such s
sﬁrvey would be a highly desirsble projoct 1 the resources nocessary could be

found .

1 & smz’ gin m"‘ !hﬁ Blﬁ”iﬂnﬁ HQ:K

The present study mekes use of data from the rough rolls mainta‘ned by
necruiting offices. The work began in 1953 when the Census Commissioner inquired
whether the Ministry of Defence could supply the average stature and weight of
army recrults year by yesr over a2 period of thirty years or so 'n order to study
general trends. Informstion for this purpose was not rezdily availoble at that
time; but the Census Com+iss’ oner suggested that a summery of the data available
at the recruiting offices may he preserved for use in future scientific work.
He*tliought that such roecords, if maintained over a period of years, wo-ld be
useful for the study of progressive trends in the physique of different classes of
people in this country,

Thls suggestion was accepted by the authorities concerned and arrangements
were m:cle for transeribing into a form suitable fop preservation, data relating to
a sample of recruits each year. The clericsl staff necessary for dealing with the
deta of 10 to 20 thousand recruits every year wss provided. When the decision to
start this work was made the earli:st yesr for which rough rolls were svailable
.~ wes 1948, The records for & hundred or more previous years must have been dest.

— royed without ylelding any informstion of scientifie value.



1.5, Collection of data

Rough rolls for 1949 (which wes the year tackled first) were brought to
the Army Statistical Orgarisation from all recruiting offices and data relat-
ing to 23,225 recruits were copied out. In selecting recruits into the sample
age groups and communities were kept distinet and as far :s possible 100 re
cruits belonging to eac! age group were selected for each commmity. From some,
¢ mmunities more than 100 were taken in 1949, as the standsrd size of sample
wag declded later. When for any psrticulay age and community group 100 recruits

were not available all available recruits were included.

6 [ a ities

The range of zge from 17 to 35 was divided into ten age-groups, namely,
the indlviduel ages from 17 thkrough 23 and the groupe 24.25, 27.30 and 31.35.
Iwenty-five ‘communities' zre defined for this study bssed on regional, racial
and religious considerations in such & way thet every recruit will belong to
one and only cre of these commumnities. The twenty~fifth community is an omnibus
mgroup of 'other! communities. Some of these cxmmuniﬁies coincide with the
traditionel ‘clusscs' which mainiaincd their identity in the Indian army till
recent times, and are still recognized groups even thrugh now recruitment is
oben to every citizen of India. These communities are by and large non=intermarrye.
1ng groups and to that extent their boundaries may Indicote racizl distinctions.
However, many of these communities have non.intermsrrying groups within them, and
ére not necessarily racial in the sense of posgessing a comuon origine. The names
of these communities will appesr in scverasl of our tables, and short notes and

specimen photographs from some communitics sare given in Appendix 1A,
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. -
There ure at present fifteen states and six union territories in India.
At the time of co'lection of the data for the pPresent study the number of
units wes different. In our analysis we have in meny plsces selccted nine
states for special study r-ther arbitrapily 'or the reason that from each of
them we have more than 5,000 recruits. This lesves out some important states
like Andhra Pradesh, Assam, Madlyo Przdesh, Mysore, Orissa and all the union
territories from det-iled analysis. New.l is not a part of India though the
Indizn army reocruits considerable numbers of Nepslese. The undivided state of
Bombay is retained because st the time of commencement of this work that state
had not been divided. lost of the recruits from Bombay however belong to the

present state of Msharashtra,

For e:sch reeruit the dsta recorded consists of: (a) year of recruitment,
(b) militsry station at which recruited, (c) age, (d) stature in inches, (e) we'ght
in pounds, (f) maximum chest girth in inehes, (g) minimum chest girth in inches,
() home state, (1) home district, (j) religion and (%) community.

The work for 1949 was repected for 1948 and for 1950 and subsequent years.
The work is even now continu'ng. The original intent’ on was that the accumul:tion
of dzza should go on for three decides before investigat ng long-term trends in the
Physi al characters und.r study. This is still the plan and it is hopcd that the
work will continue and st the right stage a more comprehens®ve analysls will be
carried out,.

The present study desls mainly with dats for e'ght years fr m 1048 through

1955 =rd m:y be regsrded zs a pilot project. Further this study is concerned with

AL INST,

ai;;\f&ﬂtiicﬂﬂangzju.
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ststure and will touch upon other measurements only incidentslly. The number of
messurements of stature with which we shall be concerned are shown in Tuble 1.1
sep:rutely for different years of recruitment.,

Table 1.1 Number of messurements of stature studied

year of ! numbey
recrultment !
1948 17,529
1949 23,225
1950 18,338
1951 18,938
1952 17,282
1953 14,151
1954 17,539
1955 17,964
total 17,054

Souwe data will be taken also from a survey of soldiers carrisd out in 1052.£3
in which sume hundred physical mezsurements were made on L,000 soldisrs. Data
for a period of over 100 years from 1844 to 1947 which wzs extr-chted from old
long rolls that happened to be mrescrved at one of the Regimentzl Centres is

also used to exemine the trend of stature.

!
priw ) oY

As alre:dy menticned, the work of data collection started in 1983,
The statistical analysis was alsc spread over a number of years snd & numbor

of men in whose ranks many chenges took place during the course of the work.
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A good deal of the work had to be dpne using punched card equipment which are
capable of introducing errors and discrepancies in large scole operations quite
apart from the humsn orrors inhcrent in manual comp’lst ons ar‘xd calculationsg,
Care wes taken to eliminate mistakes by cross checks and duplicsted work. In
splte of all this it will be too much to expect that 21l the numericsl figures
pres nted in the succeeding Pages will be free from error. How:ver, it is
fairly certsin that the significent results notlced and the conelusions drawn
are not vitiated by numericsl mistokes. A very enlightening discussion of
recording and computing errurs in snthropom tric work is given by Hesly (19:2).

The basle dete itself is stbject to numerous limitat: ons scme of which
miy be mentioned at this stage. To begin with, we do not have a random sample
from the populztion of India. Our sample may be representztive of the strata
from which volunteers for recruitment into the army come forw rd, 3ut in
discussing Indizn ststure on the “ssis of this data we are mékﬁ.ng a8 generalisge
tion which msy not be valid, How- ver, we shall use the term "Indian stature"
as ’shorthand for "stature of voluntesrs for the Indian aysy",

Data relating to recruits will not be quite satisfactory for providing
estimetes of the averzge stature of Indians, or for nhabitsnis of any region
within India. There is bound to be a bias due to select on the extent of which
we cannot det-rmine as there are no other objective estimates, How-ver, it may
oe reasonshble to exp-ct that whatever biag there is, remsins constst from yoar
to year so long as recrulting standards are not altered -o that comparisons of
differences may be more meaningful than absolute estimstes. The bias also be
more or less steady among age groups. There is less resson to expect that it

will be constant from community to community as the busic standords themselves

are different,
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At the recrulting centres where the measurements are made the methoda used
are not very-sophisticsted. The subject 1s made to stand with his bsek against a
well, barefoot, and in an erect position. Inches and subdivisions of inches are
marked on a scale on the wall and the stature of the subject is rezd off using a
footerule to indicste th . level of the highest point of the head., There is scope
for personzl equstion and rounding off error in this method. We do not know the
extent to which these have affected our deta., Some remarks on rounding off
errors will be made in Chapter II.

Recruitment standirds whieh differ among 'clesses' have hod some influence
In distorting the distribution of stature. This will be discussed in Chapter III,
Similarly, the effect of mixing up measurements for accepted recruits and rejected
candidstes for recruitment will be considered in Chapter IV, We shall often refer
to both these groups loosely as ‘recruits'. lack of normzlity in the distri>utions
of stature will be considered in detzil in Chapter II,
dad0s Obljects and methods
’ In this work we haeve explored the records of stature of more thsn 1,47,000
persons and some supplementory dzts ‘n @ search for interesting findings. The
statistical methods used are straight-forward and well suited for the purpose. We
heve made extensive use of the enalysis of varisnce technique for which mankind
owes 8 deep debt of gratitude to the lste Sir Ronald A, Fisher. This technique
appears to be particulerly appropriate for locsting significant elements of
veriation in meusurements of human stature. We hsve done fair Justice to Fisher's
_81 and g5 wiich :re equivalent to Ksrl Pearson's By and 32 for testing normality of

distribution, As suggested recently by Linder the fractile graphical analysis of
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; Mahalanobis has been tried out for testing normality of distritution and soms

interesting results obtained. The x% test contributed by Pearson has found
severa: uses, In dealing with the problem of truncsted distribution we have
used the formulae provided by Fisher extended for our worke An slternstive
approach to the problem of comparing means of truncsted populst ons by a

simple analysis of wvariance has also been found useful. Use has been made of
regression lines in dezling with secular trend and correlstion coefficlents in
studying associated variables. Among the numercus graphs we .resent there are
some which look like ‘control charts! used by industrial quality controllers,
end in Chepter ¥ we have dealt with community, age and year of recrultment
somewhat in the maﬁner of a factorial experiment originslly applied in agricule
tural problems. The statistical analysis has been voluminous and more extensive

than anything attempted before in thls perticular field.



CHAPTER II DISTRIBUTION OF STATURE

2. ! « Form of dim Eibution
It is well-known that the freguency distribution of carefully

recorded measurements of stature on homogenecus groups of men is of the
normal form. G.M. Morant who perhaps can claim to have had the widest
experionce of the statistical treatment of human body measurements has
recorded (1939) that "It can be stated categorically that the distri-~
butions of measurements for the vast majority of samples that ocour in
anthropological practice tend to conform closely to the normal ocurve.
Quetelet's (1871) suggestion that this is so has been confirmed by data
relating to numerous series of living people and skeletons from all
parts of the world".

In this chapter we present detailed figures relating to the
frequency distribution of stature for the sample as a whole and also in
esach of ten age groups of the twenty~four gommunities we shall be
oconcerned with in later chapters. The extent of conformity of these
distributions to the normal form is studied by caloculating the values
g and g, (see Fisher (1948)) for eaqh distribution. The evidence that
we come across of departures from normality in many cases reduces to
some extent the suitability of our samples to represent the populations
fron which they come. Because of this and other limitations of the
present data, our conclusions can only be reéardod as tentative. They
have to be confirmed or disproved by further work using better quality
data whenever these become available.

One important consideration in this connection is that the effect
of non-normality on the numerous analyses of variance which we carry out
is to reduce the significance of our test results. Hence these results
"as far as they go may be on safe ground. There has been a great deal of
investigation of this matter. See for instance Pearson (1931) and
Coohran (1947). 16
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2.2, Errors of rounding off

One useful purpose that can be readily served by a frequency
distribution of any series of measurements is to provide some ideg of
the magnitude of errors of rounding off. Measurements of stature were
recorded in the rough rolls correct to the nearest quarter of an inch
except for 32 out of the total of 147066 recruits. For convenience of
numerical work these 32 measurements were rounded off to the nearest
quarter of an inch even though apparently they were measured correct to
the nearest one eighth of an inch. The frequency of different readings
without any further rounding off can be seen from Table 2.1 which also
shows the percentage distribution of values ending in different
fractions. |

If the measurementis had all been really correct to a quarter of
an inch we should have expected equal frequencies corresponding to inch,
% inch, 4 inch and § inch or roughly one quarter of the total to be
distributed in each of these columns. Actually the column headed 'inch!'
has 47.2% of the total frequency which ie much more than its due share.
Thus there is a stirong tendency on the part of those who measure the
stature of recuits to round off to the nearest inch. Measurements
ending in # inch constitute 31.6% of the total. This again indicates
& bias in the measurements. Measurements ending in % inch and ¥ inch
have much less than expected frequenoy.

The bias in measurements noted above has necessitated small
corrections in mean values of communities when calculated from grouped
frequencies so as to tally with similar values obtained by direct

summation.
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Table 2.1 Distribution of stature of 14705¢ recruits

55 - - 1 - 1 = -  0.00 - 0.00
% 3 2 2 - 7 0,00 0.01 0.00 - 0,00
57 7 1 5 1 14 0.01 0,01 0.01 0.01 0.01
58 23 1 17 1 42 0.03 0.01 0.0 0.01 0,03
59 63 2 59 10 134 0.09 0.01 0.13 0.07 0.09
50 £18 71 518 103 1310 0.89 043 1.1 071 0.89
81 1532 254 1406 H8 3540 2.21 1.53  3.03 2.38 2.4
62 3118 585 27%% 805 7297 4.9 3.53 6.01 5.51 A%
. 63 5807 1453 WPE3 1662 13585 8.37 8.76 10.25 11.38 9.31

& 10738 2551 7823 2670 23782 15.47 15,38 16.83 18,29 16,17
65 10874 29% 8403 2834 25047 15.67  17.70 18,08 19.41 17.03
56 14208 3385 8430 2576 28595 20:‘1&'; 20.41 18.14 17.64 19.44

67 9571 2W66  5%3 1824 19824 13.79 14,87 12.83 12.49 13.48
68 324 1607 3418 1047  123% 5,11 9.69 #.35 7.17 8.43
59 353 820 1722 70 5575 5.13 b.ooh 3,70 3.22 LAy
70 1730 314 7w 173 301k 2.% 1.89 1.61  1.18 2.05
71 7% 120 3% 61 1293 1.12 0.72 0,72 0.41 0.88
72 286 11 L6 11 354 Ou1 0.07 0,10 0.08 0.24
73 79 6 20 & 109 0.1 0.04 0.0k 0,03 0.07
7h 24 1 3 - 28 0.03 0.01 0.01 0.00 0.02
75 10 - - 1 11 0.01 - - 0,01 0,01
7% - - 1 - 1 - - 0.00 - 0,00
” 1 1 - - 2 0,00 0.01 - - 0,00
78 1 1 1 1 4 0.00 0.04 0.00 0,01 0.00

79 - - 1 - 1 - -  0.00 « 0,00

total 69397 16588 U6W79 14602 147066 99.97 100,03 99.99 100.0} 99.99
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Histograms of the five percentage distributions in Table 2.1
are shown in Chart 2.1 and the means, variances, 8, and 8 are given
in Table 2 02 .

Table 2.2 Statistics from the distridution of measurements
ending in different fractions

:;;::r':;nt' number . mean j} variance Ag g, g,
inch 69397 65.60 4.9326 0.0955 0.2095

4 inch . 46479  65.70 4.6208 0.0648 0.1204
4 inch 16588  65.87 4.0881 0.0608 0.1326
% inch 14602 65.90 4.05T1 0.1368 0.1016
total 147066 65.69 4.6937 0.0954 0.1848

There are significant differences among the distributions
though the absolute magnitudes of the differences in 8, and 8, are
not large. The measurements ending in 3 inch and those ending in
£ inch appear to have practically the same distribution except
perhaps for a slightly greater positive skewness in the latter. The
measurements ending in whole inches have the lowesi mean and largest
variance; the measurements correct to a guarter inch (ending in 3 or
2 inch ) have the highest means and lowest variance. The measure-
ments ending in 4 inch have mean and variance in between the extiremes.
It would eppear that a part at least of the differences is due to
different recruiting centres adopting different standards of accuracy.
This would account for the similarity of the measurements ending in
%4 inoch and 2 inch as both series would be produced by those attempting

an acouracy of & inch.
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This would elso accoint for the higher varisnce of the measurements ending
in inches and half inches s these would be contributed by a larger number
of recruiting centres than those ending in quarter or three qusrter inches.
The differences in means may algo have 2 similar explanation,

From the values of gy and g2 it can be seen that the distributions are
very nearly of normal shape. However the differences between the cbserved and

the normal valu:s are quite significant, snd the disiributions sre therefore

slightly skew and 'leptokurtic’.

Turning now to communities and ages the 240 frequency distributions
separately for each age group of the twenty-four different commmities
(excluding 'other') are given in Table 2.2 (Appendix 2A). Thet many of
these distributions are not normsl c:n be seen from Table 2.4 (Appendix 2B)
in which the values of g4 snd g, are shown along with these of mean and
variance.

Histograms of the distributions in the different commumities are
given in Cherts 2.2 to 2.7. One limitation of our data becomes evident aven
from a cursory glsnce at some of these charts. The army h:s 13id down stands
ards of minimum stature for each community which heg resulted in curtailment
of frequency below these standards. If these standzrds were zdhered to
uniformly for every recruit we should have had ‘truncoted! distributions in
which the left hond tall is cut off at the point remesenting the minimum
st.ndard of stature lald down. However for non.combatants these standards
sre rel:xable and our data also inelude rejected candidates. Hence we get
only 2 partiel truncstion. The effect of this truncation on some of owr

celeulations will be investigated in Chapter I1II,



Against the values of g, &nd g, in Table 2.4 star marks (* for 5% and
** for 1%) are given %o indicate significince of depsrtures from the normel

values O and 0. The method used to test significance was to calculate the

quantities

w ' L L
1 = & SN (N-1)
W, 2 (N=3) (Wez) (N+5) (N+5)
va
2 24 N(N-1)

which can be trected as approximté normal devif:tes. The twenty~fowr communities
show significant departures from normality either in respect of El (symmetry) or
g, (kurtosis) or both. Fowr communities, namely, Ahir, Gujer, Punjebi, Hindu and
Sikh (Other) have symmetriczl distributions with g, not differing significantly
from zero and for two others, namely, Jst and J& Hindu glis not significant at
1% level. g, s insignificantly different from 0 only for Bengali and Garhwali
and for Bihari the difference is not significant at 1% level.
For distributions im imdividual age groups of which we have 240, g is

significant at 5% level in 140 cases of which in 91 cases it is also significant

at 1% level. &, is significant st 5% level in 106 cases of which in 89 cases it

s also significant at 1% level.
It is evident from the above results that there z2re significant depertures
from normality in the series of measurements of stature w- are dealing with,

However, as we have remarked earlier the analysis of varlance test would err on

the safe slde.
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As an interesting bLye-product of owr analysis we give in Table 2.5
the Joint distribution of g, and gp for the 240 pairs of vazlues. It is
easy to see fromthis table that except for a small percentage of cases

the magnitude of the deviations from the normal values are not large.

»
a'l e X -

In an anthropometric survey of Indian soldiers corducted in 1951
1952 measurements of stature were made on 4,000 soldiers. The di gtribue
tion of these measurements which happens to be as near to normal as one
might expect is reduced in Table 2.6,
Table 2.6 Distribution of statwe from the army anthropometric
survey 1951.52,

N

stature ' frequency ' stature ' frequency
(in) ¢ ' (in) '

1 2 3 4
5740w 1 £740- Lzl
58.Ce 4  £8,0. Loo
59.0- 12 £9,0m 205
6040 50 7C.0a 113
5140w 117 71.0- L9
5240w 191 7240~ 13
6340w 490 7340w 6
54, 0u 558 74,0 2
£5,0a 509
664 0m 706 total Looo

This sample is made up of 200 soldiers ezch from 20 groups which have

distinctive festures, racial, religious and geographical, The measurements
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were taken originally in millimetres using a speclally constructed instrument
known as an anthropometer by @ trsined measuring team. It is remarkable that
in spite of the hetegogeneity present in the sample the distribution of
stature should be normal (g1 = 0.0825, g, = -0.,0313). We shall use this

data later in cormection with the correlation of stature and cther physical

and physiological characterse.

We shall now present a few other series of stature collected in
India and elsw’mrqgenerally bearing out the proposition that in a
homogeneous populstion adult stature may be expected to be distributed
normally or nesrly normally. A

Three impertant ecllections of anthropometric data relating to
Indians and avallsble in a published form are those due to Risley (1891)s
Mahalanobis, Majumder and Rso (1949); end rajumd:r and Rao (1958).

The distribution of the statures recorded by Risley ere reproduced
in Table 2.7 from Mathew (1963a). The data for Bergal, Chittagong Hills,
Dar jeeling Hills, Chotanagpur Hills and Bihar had to be converted from
centimeters to inches and certain corrections had to be made in the
remaining data as explained in the paper referred to above.

The records of stature of 2,813 men published in the monumental
work by Mahalanobis and others (1949) is presented in the form a frequency
distribution in Table 2.8. The data relate to 22 coste and tribal groups
from the United Provinces (Present Uttar Pradesh) which are represented by
57 to 197 individuals in the total series. The originsl measurements are
recorded up to millimeters. These were classified into intervuls of one

centimetre each and the frequencies obtained manuslly .
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Table 2.7 Distribution Risley's data on stature

stature '"Punjab' NWPEO 'Bengal *Chittagong'Dsr jeeling'Chotanagpur 'Bihar' total
] 1 ]

(in) hills 'hillg ‘hills ' '

1.2 3 L g 7 8 9
55m - - - - 1 - - 1
Kow - 1 2 - - 1 - L
- - 1 7 - 5 8 - 21
58 - 8 8 5 L 18 6 ko
59- - 16 i 10 30 57 25 179
60w 2 = 72 29 31 74 2 291
fle & 102 140 62 61 155 86 £10
62« 18 183 158 31 43 142 109 684
63~ 25 227 242 60 79 . 200 74 907
6w 50 331 214 Lo 58 152 151 9%
6 5= | 6 35k 111 19 29 &l £9 712
66= 90 249 108 20 23 58 82 £50
67- 82 139 L5 2 9 10 14 32k
- 68 50 72 4 2 10 4 25 204
69- 35 x 5 - 2 1 10 90
7= 10 13 3 - - 2 & 32
71- 11 5 1 - - - - 17
72« b 1 1 - - - 1 7
73=- - - - - - -

e - 1 - - - - - 1
75 1 - - - - - - 1

total 452 1817 1199 280 385 946 705 5784




Table 2.8 Distribution of stature of 2,813 wen from

U.P. 1941,
stature ' frequency ' stature ' frequency ' stature ' frequency
(em) ¢ ' fem) ! ¢ (cm) !

1 2 3 L 5 [
142« 1 158 152 172 w7
145- 4 159~ 151 173~ 30
146 11 160= 194 174- 17

1. 10 161 191 175« 20
148. 12 162« 195 176~ 12
149 15 163~ 181 177- 8
150~ 7 16k 170 178. 5
151 25 165« 159 179- 1
152 48 166w 157 180- 3
153~ 59 167 145 181~ 1
154 76 168- 120 182+ 3
155« 101 169~ 88 183~ 1
15%- 121 170- 73

157~ 13 171- 63 total 2813
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¥ajumdar and Rao (1958) have published measuremerts of stature of
2020 non.muslims and 1,659 muskims from wndivided Bengal. The distribution

of these is given in Table 2.9.

Table 2.9, Distribution of stature from Bengal

stature ! ' stature ! ) 0
~ (em) ¢ none : Fmslims: total : (em) : none : Muslims: total

eSS LIS —
1 2 3 L 5 é 7 8
133~ 1 - 1 161~ 108 107 215
13- - 1 1 162« 111 120 231
137~ 1 - 1 163= 108 117 225
138~ 3 - 3 164 114 110 22k
140w 0 - 0 165 103 105 208
e 1 1 2 166= 121 &9 210
142 L 1 5 167« 73 82 155
143 3 1 L 158 73 61 134
144 L 2 3 169~ €7 bz 114
145. 7 6 13 170- €6 31 97
146 17 8 25 171~ L3 31 74
7. 8 8 16 172~ 50 21 71
. 148. 15 14 29 173« 30 2k sl
149. 25 8 34 174 27 9 36
150 20 14 34 175~ 15 9 24
151~ 24 17 41 176a 11 10 21
152« s 23 48 177w 8 3 11
153- 52 % 83 178 5 3 8
154 48 41 109 179~ 7 2 9
155. 85 65 150 180 5 3 8
156 4 57 141 181 1 3 L
157 88 77 165 182 1 - 1
158 92 88 180 183. 1 - 1
159« 123 84 207 186w 1 - 1
160. 110 110 220 total 2020 1659 %79

Means, variances snd values of gy and € for the distributions in
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Tables 2.6 to 2.9 are given in Table 2.10.

Table 2,10 Statistics from the distribution of stature

series ' number 'mean  ‘variance' g ' &
' 'stature! ' '
] ] (,n) ] ] 4
1 2 3 h R
Army anthropometric survey 195152 4000 £5.94 5.5508 0825 .,0313
Risley (1891) 5784 th,16 6.0442 L1458 «1579
Mahalcnobis and others (1949) 2813 4,00 5.3391  ,0388 L0705

Majumder and Rao (1958)

non-musl ims 2020 £3.86 7.5469  ,1221 «1537
muslims 1659 53.87 5.7840 0.1200 Lulsl
total %79 E3.86 6.7520 0.122% .3020

A1l the series in Tatle 2.10 are mede up of meny distinct groups and yet the
value of g1 1s small in each case, and the values of gy are near about the

normal veluve in all except the muslims of Bengal.

As 2 further illustration of the normality of distribution of stature
we give in Table 2.11 data relasting to 91.1561 British moles reperted by
Martin (1949). A1l these men were botween the zges of twenty and twenty-one
yezrs, The group represents the fir:t series of me:surements covering Britain
as a whole. The measurements were made in 1939 when British s.bjects had

to register for military training.



Table 2.11 Distribution of stature of British msles aged 2021,

stature ' number ! ctature ' number
(Gn) : ' (in) '

1 2 3 4
48- 1 66= 13,316
2= 2 67- 14,159
53w 2 €8 12,817
- 4 69= 10,25
55« 12 . 70. 7,031
56= 10 71- 3,914
5= 22 72= ) 2,284
58 75 73- 1,134
59- 126 e 439
£0m 402 75~ 120
€1~ 981 75 s
b2 2,110 77= 17
£3= 4,03 78 8
Gy 7.317 81- 1

55 10,519 total 91,141

The mean stature is $7.5 and standard deviztion is 2.51. The values of

g 1amd gp work:d out by us are 0.0000 and 0.3042 respectively., That
conformity with the normal distribution in this e=se is very close in spite of
the significantly high value of g2 can be seen from Chart 2.9 which is t:zken
from Morant (1952).
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Linder (1953) has suggested a new appro:ch to the problem of testing
normality of distribution. The method uses the frsctile grsph introduced
by Mahalanobis (1958, 1960)., We have tried out this method on fowr typlecezl
cases tuzken from different age groups of Sikh (M & R) one in which gqand g,
agree with normal values and three others in which respectively g, and g,
and both differ from normel, From an examination of the fractile graphs it
appeared that departures from normality even in the three latter cases were
rot very materisl. In the last of the four csse: glwas 0.79 and g, was 3.92.
However, the fractile groph revealed only & mild departure from normality at
the upper extreme., 4 scrutiny of the original data snd the calculations
lecding to g, and g, was therefore wndertaken which revesled that the depare
ture from normslity was due to one outlying va ue equal to 78" the next smaller
value being 72%". When the outlying velue was discarded El and g2 came down to
0.26 and 0,22 respectively. The fraetile graph methad is thus seen to be free
fr.m the undue influence of outlying values,.

The four fractile graphs referred to above are given in charts 2.1C to
2.13. In each groph the colowed ares is bounded by lines representing two
subsam.les into which the totzl s:mple was divided randomly. Fom each sube
gsample the fractile means were plotted against similer meons of a standard
normal distribution. The fractile meens in this case were obtained by
srranging the sample concerned in ascending order of stature and working out
the ten mezns corresponding to the shortest ten per cent individuals, the

next ten per cent individuzls and sc on up to the tallest ten per cent.
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A straight line fitted to the fractile means of the combined
sample by the method of least squares is also shown in each greph., If
this straight line is entirely within the coloured area then the disa
tribution mey be considered normzl. The separation between the
straight line and the 1lime representing the combined sample glves an
indication of the extent of depsrture from normality. The coloured
area between the two subsample lines may be regsrded 2s anclogous to
sampling error against which the significance of this sepzration may
be assessed,

The fractile graph provides 2 visval aid to locate regions where
sources of non.normality may be sought for. The method his to be ex-
plored further and some mathematics worked out before it can be regarded

as a completed tool,
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* Chart 2,8, Distribution of stature of 4000 soldiers measured in 1951-52

percentage frequency
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Distribution of stature ¢f 91,161 British men aged 20,
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Chart 2,10 Fractile graph for testing normality of distribution
(Sixh (MSR); age group 17; n = 020; gy T 0.79%%; g5 = 3.92%*)

stature (inches)

fractile means of standard normal distribution
0

2 i 1 i 1
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Chart 211 Fractile graph for testing normality of distribution

(sixh (M&R); age group 19; n = 665; g = 0.37%*; g, = 0.,05)
- 70

- 68

Stature (inches)

fractile méans of standard normal population
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Char{ 2.12 Fractile graph for testing normality of distribution

(Sikh (M&R); age group 22; n = 530; gy = 0.05; g, = 0, 87%*)

stature (inches)

fractile means of standard normel distribution
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”{chart 2.13 Fractile graph for testing normality of distrib’ution
ke 2 v

. (sikh (R); age 24-25; n = 473 g, - 0.19; g, = 0,02 )

70

stature (inches)

fractile means of standard normal distribution

| i | |°g| | | |




CHAPTER III. THx EFFUCT (F RECRUITMENT STAND/RDS

It con be seen from the frequency distributions and histogrsms for the
different communities given in Chapter II thet the standards of minimum state
ure prescribed for recruits into the army has hod some effect in 'truncating'

a portion of the frequencies in the lower values of stature., As the standards
are obs=rved only for combatznts and as our dsta include 2lso non-combstonts
and rejected candidates the truncatlon is wnly partial. The recru’ tment stande
ards very among communities from &6%® for Jats ard other tall statwred roups

to 50% Ifor Agsamese snd Gorkhas. The stendards for the differemt commmities
are shown in col 2 of Table 3.1.

As a certain proportion of the populstion who do not come up to the
standard stature asre excluded the llkely effect is to imcrerse the apparent mean
velues and reduce the standurd doviations. We hove reconstructed the means and
gtanderd deviations of the original untruncated populstions using the formulae
provided by R.:. Fisher (1951). The observed and estmated mean vilues are
given in Table 3.1 cols 5§ and & respectively and the difference botween these in
col 7. There is no evidence of exagger:tion in the apparent wm an stature in the
low stoturced communities 1ike Garhwali, Assamese and Gorkha presumably becsuse
the point of truncstion representing the standard minimum stature is well below
the mean of the community. The difference is s1:21l and negetive also for Bihari
Hindu snd negstive though not negligible for U.P'. Hindu. The m-ximum difference
(1*.25) is for Alir. For the remain ng commmities the difference ranges

bstween 0",05 and O%.90,

43



Table 3.1

Showing the observed means and standard deviati-ns and also those

46

 astimated after eliminating the effect of truncation.

community 'standard! _humbey ! xe (in 5 leyiation
‘stature ' all ! above ' obsvd.' estd.'diff ' obsvd. ' estd! diff
' ' ' standard! ' '(s.6) ¢ ! ' (8-9)
— 2 3 b 5 e 8 9 10
It 66,00 8001 Ls27 87.19 66.35 0.8  1.84 2,32 -0.48
fikh (Other) 66,00 10399 8104 87.04 G6.22  0.82 2.01  2.45 0.4
fujer 66.00 1215 L6 86.91 6,32  0.59 1.78  2.12 0.3
lhir 66,00 6253 4558 66.83 05.57  1.26 1.9  2.55 <0.59
ba jput 66,00 8150 8745 56.59 66.06  0.53 1.93  2.19 «0.26
Sikh (M & R) 4,00 5558 5181 66.38 £5.97 041 1.92 1.7 0.16
Anjsbi Hindu 44,00 7990 2904 £6.00 £5.88  0.12  2.03  1.54  0.39
LP. Hindu 4,00 7892 4728 65.90 66.28 .0.38 2.02  1.92 0.10
Bngali Hindu  &4.00 5244 4550 £5.85 65,80  0.05 1.99  2.20 -0.21
& & Hindu 64,00 5057 4337 65.77 6572 0.05 1.98  2.14 0,16
Bhari Hindu 6,00 7122 5932 £5.71 £5.72  -0.01 2.13  2.30 ~0.17
Indhra Hi:du &h.0C 1153 1025 (15,70 55,28 Oz 1.87 2.24 -0.37
Tamil Hindu S4.0C 75158 6537 65,50 £5.15 045 1.85 2,22 «0.37
hlayali Hindu 64,00 7822 6655 65.45 64,99 06 1.8% 2,21 0.3
hwsoni 53.00 5506 6139 65.42 65.28 0.1 1.87 2,13 <0.2%
S Christian Gh.00 725 5155  G5.k2 M.95 0y 1.85  2.21 -0.%
kP, Hindu 5,00 957 756 G541 ks C.90 2.05 2.£7 .0.82
logra 4,00 8306 6763 £5.25 Gh.GS 0.60 1.91 2.32 0.1
¥aratha 00 7547 5776 65.02 64.35  0.67  1.93 2.35 0.42
fahar 00 G255 Lhy32 oh.75 5h.05 0,70 1.88 2,30 -0.42
kiibusi £2.00 2337 2257 Clho52 64,34 0,18 1,81 2.13 .0.32
larwali £1.00 6958 6840 &h.h9 64,53 0,04 1,98 2,14 0,16
lesamese £0.00 4563 458 Gh.39 Bh.Sh _0.15 2,08 2,16 .0.12
forkha £0.0C 5295 5223 £3.26 63.29 20,03 1.92  2.12 <0.20
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The apparent standard deviztions are (with three exceptions) smaller than
the estimates corrected for truncation. This is what one should expect 2s the
effect of truncetion is to increzse the concentration of values in a pert of the
range.

The corrections for truncation in mean stature are not negligible in some
cases when compured to the differences due to communities, age groups, geoprafhe
ical regions, and to secular trend with which we shall be concerned in later chap.
ters. To correct all the meen valuss involved in our comparisons, for the effect

of truncetion, will not be easy end will be of doubtful value,

on _comm 0 o3
It is reasonsble to expect that comparisons in which the communal contribu.

tions are more or less equalised will not be seriously vitiated by truncation. Cofte

= parisons among communities stand on a different footing. As a test check we have

carried cut a corrected comparison of the differences among three commnities, nomely,
Jut, Sikh (Other), and Gujsr which sre the three tallest communities and wiich have
the seme minimum standard. The formulie used are set forth in ippendix 34. In this
case Xz'for testing the significance of differences among the three mean values of
stature comes out as 191.7 which for two degrees of freedom is highly significent.
Thus we see that the differences amnong communities may not be attributsble solely

to varying amounts of correction for truncation.

Effe OWPa
A similer test was carried out for seculsr trend within the community Jat
ard 2150 within the comminity Sikh (Cther). The velues of X2 were 9.8 and 3.1

respectively. The degrees of freedom in either case was 7, there being eight
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years of recrultment. From this it would appear that the differences in mean

stature from year to year are not large enough for statisticol significance.

ke Analysis of varience

& differend approach to the szme problem would be to carry cut an ane
alysis of variance between and within ycars of recruitment efter omitting for
each yesr all me:surements below the point of itruncation. This was done for
the combined dsta for Jat and Ahir which hsve beteween them 11.339 measurements
above 66", Table 3.2 shows the frequency distribution of these meacurements in
different years and Table 3.3 gives the snalysis of variance.

Table 3.2 Distribution of stature of Jat and shir asbove A4W

stature in ! _ year of recruitment ' total

inches 1948 ' 1940 ' 1950 ' 1951 ¢ 1952 ' 1993 ' 1944 * 19851
66 “92 501 W& L9y LSk 439 475 435 3781
&7 378 393 390 347 383 388 345 351 2975
£8 259 317 250 233 2:0 230 252 28 2087
&9 149 197 205 151 176 173 148 148 1357
70 77 % 99 81 77 97 78 78 683
71 3% 49 4 35 31 38 b5 b2 317
72 1 10 24 8 10 16 5 13 a7
73 5 3 6 3 2 6 - 29
74 1 - 2 3 - 1 1 - 8
75 - 1 - - 2 - - - 3
78 - - - - - - - i 1
80 - - - 1 - - - - i

total 1418 1507 1503 1361 1395 1388 1349 1358 11,3

39

mean £9.37 G749 67.5%  (7.38 G2 4p.51 49,39 A7.48 6745
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Tabde 3.3 Anclysis of werionce of dota 'n Table 7.1

souroe of ' af ' o8 ' T J P
welation ' . ' '
regression 1 208 0B 0.10

dev ations Lz 45e 707 e 7 i
clweon yo.rs 7 L2585 TWOE 2.G1%¢

within yours 11331 23775.3%1 2,098

total 11338 23818,054

regreselon coefficient = L0019
** gignificant #t 1] level
It is evident from the analysis that though the botween yeor verlonee is
slgnificont there 1s no ovidence of a seoulur trend, This pesult cuntradiots
some of the £ind'ngs in Chapter VIII wiore 4 dufinite scoulsr trend s chserved,
| ‘ne luteresting possi® 1ty 1s thot the trend mwy be corfned to the msgurenenty
below 5% wileh we huwe 1oft cut from ¢ho avove smalysias In Tobles 3.4 ond 3.8
we hove poponted the some anslysis for moosuremmts below 079, Tt cun o seen
thet in this oure the sooulsy trend gs reprasentsd by the linmey wapression is
highly sipnifiount,
ihis showe thet the ircwease 1n stoture “rom Yesyr to yorwr ta rot due to e
unifors gelin in stoture ty 21l meslors of the populat on but to z'n by the shoster
Individusise Ir other words low ststumsd tndlvtdin’s bon e valottenty loss Prequent
“8 Lo yours g0 bye Thie giould rooudd “retderdy 1o te o 3 marrtng of the stunderd
devid-tion from yeur to yesr. Suob o res:lt hes in Puot Pear cheerved g wil) e

reported in Chooter X,



J

We therefore corclude that the partial trunc:tion due to recruitment

standards has not vitiated owr findings.

Table 3.4 Distribution of stature of Jat and Ahir below 56"

stature in ! year of recrultment ' total
inghes 1048 ' 1949 ' 1950 ' 1951 ' 1952 ' {983 ' 19cl ¥ 4o55 ¢
57 - - 1 - - - - - 1
59 - - - - - - - 3 3
50 8 ) b 2 9 2 2 L 37
£1 22 13 4 5 2 5 7 8 49
2 I 23 15 17 9 10 17 14 151
53 90 L7 L 57 26 20 Lo 1 Erh!
&4 149 106 100 125 73 44 o7 &3 760
65 229 142 21k 273 233 159 139 134 1833
total Sh5 337 382 b9 352 252 311 207 2925
mean Gh.B0  Shohs Sh76 AL,BL GB.92 AB.92 AL.59 AL, sh 67
Table 3.5 Analysis of variance of data in Table 3.4
source of variation : daf : 58 : : F
regression 1 19.409 19.409 15, 51%%%
deviations 5 95,07 15.839 12,664 %+
between years 7 114 446 15.349 13.,08%**
within years 2917 3550.797 1.252
total 2924 3745,243

regression coefficient =

.0359

**% gignificant at 0.17. level.



CHAPTER IV, DIFFERENCE IN STATURE BETWEEN ACCE TED AND REJECTED CAMDIDATES

In selecting our sample no distinetion was made between accepted and rejeC.
ted candidates for recruitment. FEntries releting to these two cstegories occurred
in the rouga rolls mixed up probatly 'n the order in which they cime up before the
Recruiting Officer. We merely extracted data relating to the required number of
individuals from easch of the communities starting from the first entry and reject-
ing cases, if any, only after the quota of 100 for a community wss f£illed up. It
s thus quite legitimete to regard owr data as 2 representative from the population
from which individuals offer themselves for recrultment. We have already remarked
that this population will not necessarily be representative of the gencral population
of India. It may not be representative of the general populat’' on of soldiers either,
Our conclus®ons apply strictly only to the restricted populstion from which recruits
come. If this is ke pt in view we need not for the main purpose of the present study
be concerned with the possible difference hetween accepted recruits on the one hand
and rejected cendidates for recruitment on theother .

liowever, as a possible source of heterogeneity in ow data, this difference
is of some interest. We have exemined it separately for the nine states from which
¥e heve more than 5,000 individuals in owr sample and for 211 the remaining states
lumped topether. In Table 4.1 (Appendix 4A) we give for esch stste the frequency
~ distribution of stature separately for zecepted and rejeted individuals and aiss
the corresponding percentage distributions. To test whether theée distributions
ere similar values of X2 were caleulstéd and are presented in Table 4.2 together

with the average stature of the accepted znd rajected,
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Table 4.2 Comperison of sccepted and reected candidotes

state nurber ! _mean stature ! X<

accepted ' rejected ! ggﬁ. ' ored, ! dié‘f ' d'.x;: ! _yalue

1 2 3 5 8
Bihar Lis9 4203 £5.40  65.64  0.24 11 45,08
Bombay 4372 79% £5.06  64.82 0.24 10 53.65
Jek 3224 1399 £5.88  £5.53 0.35 12 58.28
Kerala 7 504 2393 £5.5%  £5.39 0.15 11 24.25
Madras 7110 3386 £5.86 6546 0.10 12 53,08
Pun jab 18834 11583 56451 6646 0.05 12 1b, 7
Ra jasthan 3202 2338 56.99  66.81 0.18 13 22.30
U.P, 13888 11405 £5.52 £5.05 -0.,03 14 37.90
West Bengal 3409 1348 £5.59  £5.95 =036 11 3.88
Other states 8920 5853 £, 63 4,87 -0.24 13 91.63
total 74932 52204 £5.73  65.65 0.08 15 105.50

Irn Bihar and West Bengal the average stature of accepted candid:tes is
eonsiderably lower than that of the rejected, possitly because of a greszter
readiness to zccept some of the short stetured classes like Gorkhas andhill tribes
rather than the plzins men. The value of X2 1= highly s8i=nificint for both these
states and the pattern of positive and rmegstive signs in columm 4 of Table 4.1 is
alse indic:tive of the comparative d €fickency of tall mean in the accepted group.
In Punjab and U.P. there appears to be hardly any difference between the accepted

group and the rejected group. It is only in Bombay, Jammu snd Kashmir, Kerala,

~ Madras and Rajasthan that the accepted are som what taller than the rejected, In

l

tie composite group of other states the accepted have a lower average stature of

64®.63 compared to 64%,87 for the rejected. When all states are put together
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we get an average of 65".73 for the accepted and 55".65 for the rejected. The
difference is statistically significamt, but 1s extremely smll in magnitude.
Por all states together the histograms of the distribution of stature for
accepted anu rejected are shown in Chert 4.1 and the correspording frequency
distrivutions are in Table 4.3.

In further analysis we shall not distinguish between acceopted recruits,
rejected csndliates, and those for whom acceptance or reject’ on was not recorded.

Tavle 4.3 Distribution of stature of accepted and rejected condidates -
all states.

stature ! number ' percentage ' difference
accepted ' rejected ! w

I 2 5 T
Upto 59.9 53 118 Ol 0.2 «0.1
60,0 | c2l 521 0.8 1.0 -0.2
61.0m 1805 1249 2.4 2.4 «0.0
62,0 31k 2741 L.8 5.3 0.5
63,0a 7023 5C35 9.4 9.6 ~0.2
64, O 12204 8697 16.3 15.7 0.4
65.C- 13114 w2 17.5 16.8 0.7
664C- 14270 10097 19.0 19.3 ~0.3
6740a 10181 6872 13.6 13.2 Out
68,0= 6289 4241 8.4 8.2 0.2
690« 3308 2263 b 4,3 %1
70.0- 15256 587 2.0 1.9 0.1
710w 561 b2 0.9 0.8 C.1
724Ca 188 113 0.3 0.2 C.l
7340w 51 37 0ol Cel -0.0
7. Om 21 19 0.0 0.0 -0.0

total 74932 52204 100.0 100.0
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CHAPTER V.,  VARI.TIONS DUE TC AGE

Our data covers age groups from 17 to 35. It was thought at first that
stature during this period of life would be more or less camstant, so that other

comparisons such as those among communities, and ariong districts would be free

&en
from the effect of varistions due to age. However, it was decided to testhassump.

tion; for this purpose analysis of variznce between age groups was carried out for
the data from one state, The res:ults showed a significant component of variation
associated with age groups and the significsnce persisted even in individusl come
mnities within the state. The ana ysis was therefre carried out for all the
states from which we have 5,000 recruits or more. The results are summarised in
Tsbtle 5.1,

Table 5.1 Ane2lysis of variance of stature between and within age group
for different states,

state ' 4af ' ss ! ms (3
Bl . w ' z ' B ! W ! I LB w

1 2 3 N [ & 7 8 9.__10
Bihsyr 9 9789 | 9798  1931.29  42252.87 185,16 21,54 b.32 49 7w
Bombay 9 13145 13154  1014.23  47545.30 LB8559.53 112.69 3.62 31.13%*
J&X 9 “67h 583 284 67 22079.28 22343.95 29.41 3.89 7.56%%
kerala 9 11124 11133 1482.89  37137.02 38519.91 154,77 3.34 L9, 33%*s
Yadras 9 11184 11173 1097.73  37524.03 38771.76 121.97 3.37 36.19%%*
Pun jab 9 38401 38470 1428.42  166229.37  109%57.79 158.71 L.3p 36,32
Rs jasthan 9 6780 4769 328.97 25288.34 25017.31  36.55 3.73  9.80%**
U.P, 9 20298 28307 21kB.57  122672.95  124821.62 238,74 4.3 55,01%%«
_ West Bengal 9 5341 5350 35M.56 21784.30 22138.9%  39.41 4,08 9,56%%e
Other states 9 17190 17199 3744.86  82425,59 86190.55 418.32 4,79 87.2usss
total 9 147055 147055  7531.1b  47916M.65  A85695.79 835,79 L.52 181.20%e

(O] {
ot
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(In Table 5.1 and other similar tzbles the followirg abhbreviations and
signs zre used: df, degrees of freedom; ss, sum of squares; ms, mean square;}
B, between grcups; W, within groups; T, total; F, ratic of mesn squaress;

¥ significant at 5% level; **, significant at 1% level; ***, significant

st 0.1% level.)

| It can be seen from Table 5.1 that in a1l the nine states corsidered
the variation in stature between ape groups is highly significant. This signif.
icance is evident also (see Table 5.2 in Appendix 5A) in mos® of the individual
communities within the states. The exceptions are Rajputs of Bihar for whom the
age group veriation is significant only at 5% lewvel, Dogras and Sikh (Others) of
Jammu and Kachmir, Atirs and Gujers of Punjsb and Gorkhes of West Bengal. In
these exceptions the totzl numbers are comparatively small except for Ahirs of

Punjab.

Mean values of stature in e:ch state and for all India separately for esch
ége group are given in Table 5.3 amd represented graphirally in Chort b1, It is
evident that at the age of 17 the su jects are still in the growing period whieh
continues to some stage between the age 19 and 23, This is followed by a short
period during which stature remsins stationary in most cases. As age advances
further there is 2 decline in stature ~hich comtinues in most states imto later
age groups. In West Bengal and Bihar the decline beg'ns at the age of 19, In
Rajasthar, Punjeb and Jammu and Kashmir there is no continued decline noticeable
after the age group 24.25. In Bihar there is a steady declime from the age group

19 onwards. In the other states varying patterns of downward trend are indicated,
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Table 5.3 Mean values of silature in different age groups

state ' ' total

age groups
' 17 ' 18 149 T o9 T o1 Voo i o3 Tl oriog apia1_aEt

number in the sample

Bihar 613 1101 1030 1157 1024 1122 1000 1027 1033 492 9799
Bombay 72 A4Sk 1514 1568 1355 1372 1239 1248 1335 1078 13155
J&K Lol 813 742 745 483 526 L21 400 6515 275 5684
Kerals 790 1115 1182 1283 1280 1229 1137 1207 1025 88 11134
Medras 1012 1135 1090 1138 1080 1051 1159 1170 1208 1121 11174
PunJab J2Mh  Bh51 4509 4505 3783 3599 3073 3612 LOSO 2545 38471
Rajasttan b5 75 Gk 750 720 €66 707 7 659 5% 6790
Vet 2413 3287 3040 3256 2999 2898 2518 2788 2853 2246 28308

O\

West Bengal Wz 577 633 L6 sS4y s70  s0h 831 481 320 5381

Other states 1720 2850 2527 2381 1809 1687 1171 1307 1292 4LS 17200

total 12145 18478 15931 17429 15180 14920 12929 1h2h7 14c61 10646 147066
Biher 65.5 65.82 65.95 55.07 05,00 £5.69 £5.26 £5.20 4,78 K53 65,48
Bombay Sba11 64,76 £5.04 65,01 55,16 £5.15 65,18 65,02 64,85 64,70 A4.93
J&K €5423 $5.73 65.92 $5.98 £5.94 $5.91 £5.86 65,82 £5.50 £5.87 65,78
Lersla Cl.37 65,59 65,69 65.79 £5.63 £5.69 £5.59 65.41 £5.20 65,22 45.49
Yadras .86 65.59 £5.91 65.85 65,73 65.77 €5.,76 65.39 5.17 65,33 65.53
Punjab 66420 £6.50 66.69 56,66 66.55 66.53 6645 55,19 66,20 4,29 46 46

Rajasthan 56,30 66,74 66,98 65,96 67.17 £7.05 £7,15 56.77 65.79 56.85 56.89
U.P. 55,20 65.40 65,75 65.92 65.89 65.9% £5.92 £5.70 55.27 65.30 55.65
West Bengal $55.38 £5.93 65,10 65.96 65.79 £5.75 £65.80 £5.71 65.26 65,35 65.74
Other states 63.56 63.95 6M.3 64,69 Sh.85 £5.07 4.9l 64,89 54,71 64.71 6446

total 55,14 55,62 65,81 65.89 £5.91 455,89 £5.86 65466 E5.47 £5.49 65.69
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Though 1% is welleknown to those who are familisr w'th work in this fleld
that humen stature decresses after sttsining its maximum in advlt individuals and
that the stature at age fifty is at least one inch less than thet at age thirty,
it 1s likely that some others will look upon this finding with a2 messure of sceptic.
ism, We therefore quote below some results of previous work on the changes in
stature with increusing age. Table 5.4 gives figures from Lemsley (1950) and relotes
to a scction of workers in England swveyed in 1943,

Table 5.4 Age and stature in England 1943,

age : number of men : i;amtatum
1 e 3
17.5 1,280 66431
18,5 786 6674
19.5 591 56 .94
20.5 usy 66492
21.5 Lso 67.34
22.5 s 67.04
23.5 348 56.83
24.5+29.5 1,952 65.76
29.5-34.5 3,139 £6.73
3445-39.5 3,414 66 A4
39.5«44.5 34557 66409
bk, 549, 5 2,528 £5.89
49, 5-5k.5 2,123 £5.59
She5-59.5 1,246 ‘5,88
594 5-64,5 25 65,07
Sl s 5394 5 193 El.57
69+ 57l 5 L2 LN
74,5 and over 12 €3.83
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The decline in stature in Table 5.4 starts after the age group 21-22 which is quite
consistent with what we have observed for India.

In an earlier publication by Cathcart end others (1935) based on a survey
of some 13,500 mcles aged 14 years snd upwards from different places and soclal
groups in England and Scotland, data on stature and other messurements is given
for different ages. It is found that in all the groups stature attains a maximum
round ab.ut the age 23 and then starts deci’easing. The graphs of stature very
tlosely resemble those given in Chart 5.1,

| Pett and Ogilvie (195°) give results from a random sample survey of
Oanadians conducted after the population census of 1951. We have extracted in
Table 5.5 figures for the age groups from 16617 to €5 and over. The entire sample
congisted of 22,000 p:rsons but the authors do not state the numbers of men in
individual age groups.

Table 5.5 Age and stature in Canada 1951,

age ! average stature
' in inches
1 z.
1617 6647
18-19 £8.0
2024 £7.9
2529 £8.3
30-34 6840
354t 67.5
Ls. sl 669
_55-6# £6.0
45 and over 55.4

Ruger and Stoessiger (1927) in their analysis of data on 7,000 men collected

by Galton in (1884) present ‘'smoothed values of stature' which remein constent at
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€7%.62 from age 21.5 to age 52.5 and then gradually declines to 54",20 at age
79.5. Perhaps those who visited Galton's "first anthropometric laboratory®
where the dsta was collected belonged to a social stratum in which the decline
In stature is not very marked, or the decline itself my be a phenomenon of
recent origine In India part of the decline is accountable as dwe to the in.

direct effect of secular trend which we shall discuass ‘n Chapter VIII,

Morant (1950) after a full inquiry imbo this subject has statedt "The
normal situetion is that the age curve for height for any community at a
prticulsr time shows & rise to & meximum somewhere between 18 :ng 30 years of
age, followed inmediately by a gradual decline which continuss at a constant
rate to the end of the age range. The rate of decline in adult years - of the
order of 1 inch for 22 years of age - can be supposed the same for the British
series of all periods. The decline following the attainment of skeletal maturity
¢an be attributed to 2 normal shrinkage of the length of the body with advancing
sges It is probably due principslly to shrinkage of the intervertebral dises, but
it may also be due partly to changes in joints and muscles affecting the erect
posture, An sttractive hypothesis explaining the decline as due to a secular change
in the population - older men being shorter becsuse they were born sarlier - is not
wceptable in view of all the evidence. The hypothesis that the decline may be due
wholly or partly to a selective deatherste - taller men being supposed to be more
prone to die at younger ages - is also unacceptable®, |
Morant's rejection of seculsr chenge as an explonation for the shorter
steture of older men must perhaps be btosed on his finding that the stature of

#dult British men h:s remained unchanged during the last hundred years. In India
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s we shall see later there is good evidence of a secular chenge taking place
in recent years.

Whatever mmy be the rezsm for the change of stature with age owr
. primry contern in the present study is to note the existence of signife
leant change. We have to keep this faect in view in our further analysis and

try to exclude the age effect from our ccmparisone .
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CHAPTER VI DIFFEZRELCES ANONG CUMMUNITIES

G t stat

Traditionally the Indian army cornducted its recruitm nt on the basis of a
nunber of 'classes'. This was necessary and convenient in view of the widely
varylng food hobits, language, religion and socizl customs in different regions
and groups. At flrst the recognised clas es were more or less razcial groups
like Ahir, Jat and Rajput. In mire recent times a number of territorial classes
were sdded such as Assamese, PBihari and South Indian. Even though at present
recruitment is open to all citizens, these clasces sre still distinguishable in
the records. In extracting data from the rough rolls we have used the entries
sbout classes to distinguish twenty-five groups which we eall ‘cormunities’.
¥ost of these communities are alsc clusses *n the army but some are not. It cen
be seen from Table 5.1 giving the numbers we have from different states snd come
mnities that each community is concentroted in omeor a few states. Hence the
differences among communities will be partly or wholly attributahle to states and
vice versa. To a cert:zin extent we hsve trled to separste these two sources of
varisztion by analysing the communities within the me jor states,

The territorial communities of Andhra, Assamese, Bengoli, Bihari Hindu,
Jammu and Kashmir Hindu, Punjabi Hindu, srd U.P. Hindu sre mostly recrulted from
the respective states to which their names correspond. Tanil Hindu is from Madras.
Yadhya Pradesh Hindu comes from Bomba: amd from M.dhys Pradesh which we have ine
cluded under ‘other states'. South Indian Christizn is from Xerals ond Madras form.
ing linguistically snd culturally two distinct groups. Malay=1i Hindu is from Keralas

and is similar in meny weys to South Indian Christlen from XKerala.

63
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The remaining communities, namely, Adibesi, Ahlr, Dogra, Gerhwali,
Gorkha, Gujar, Jat, Kumeoni, Mahar, Marsths, Sikh (¥ & R) and Sikh (Cther)
may be considered to be racial groups, However each group may have several

castes and sub-castes within it which zre mutually nonintermarrying.

rhotographs of typical soldéers from fifteen of the groups are given
in Appendix 1A together with brief notes sh.ut raeisl origin and geosraphi.

cal spread and some other particulars about the groups.

2e3s. Mear, valueg of statuare

Table .2 gives the mesn vaiuves of stature for esch commnity sepsratcly
fur the major states as well as for all st:stes together, bzsed on the numbers
siown in the corresponding cells of Table S.1.

There is & difference of neerly four inches in stature between the
tsllest community nemely Jat (67%.:9) and Garkha (53%.28) which is the shortest.
Between these two extremes the decline in st:ture is by small steps when the
communities are arrsnged in descending order of stature. Chart 4.1 shows this
grsdation, The comrunities with sbove average stature are Jat (67%.19),

Sikh (Cther) (S79.04), Gujar (%6".91), Ahir (£40.83), Rajput (549,.59),
Sikh (¥ & R) (6%".38), Punjabi Hindu (4£%,00), U.”. Hindu (£5".90), Bengali
Hindu (65%.85), J & K Hindu (£5%.77), Biheri Hindu ({5%.71) and Andhra (£5%.70).

Continuing the series in devcerding order of stature we have the
following commmities below the zverage level :. Tamil (%5".40), #alay=1i
Hindu (£5%.45), Socuth Indien Christicn (£5%.42), Kumson® (45%.42), M.P. Hindu
(E57.41), Dogra (45%,25), Meratha (£5%.02), Meher (C47.75), idibesi (H4",.52)

Garhwali (CW".49), Assamese (S4%,39) and Gorkhs (53%.25).
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L o) tat a

We can observe some intoresting differences in stature smong members
of the same community belonging to different ststes. For many commmities
the sta%ure in any stote is low when the general average of that state is
low and high when the gereral average of that state is h'gh. In other
words there is a ‘regression' towards the state average in the sense in
which Galtcn orlginally used the term regression. In Table ©.3 we have re.
produced the average values in all cases where & commnity is represented in
two or more stetes by more than 25 recruits. It will be seen that the above
-law of regression holds for Ahir, lalayali Hindu, Maratha, Punjsbi Hindu,
Rajput end Sikh (Other),

The case of ‘'South Indian Christian' which does not conform to this
rule is easily expliczble as this community in Kerals and lMadras have nothing
in common except their religion. These two proups were formed by conversion to
christianity from among the respective loc:1 popul:tions. The Christians of
Madrss sre not the resvlt of migrotion from Kerals nor vice versa. They are
rezlly two different communities with two different lsnguspges and cultures,
Another exception is provided by the Xumooni of Bombay, who is tsller than the
Kumaonl of U.P. This again is an artificial exception as there are really no
genuine Kumconis domiciled in Bombay. The recrults in this csse probably
belong to a group of plsin dwellers who cloim some conneciion with Kumaon,

For Bengali of U.P., Gu:;ar of Punjab, Tamil Hindu of Ker:la and U.P.
Hindu of Bihar the numbers are smell and the depsrtures from the law of
regression may be due to sampling error, Dogra and Jat of Punjsb constitute

importent exceptions. For Gorkha the nurbers are small in all states and
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Table 6.3 Comparison of stature of communities in different states

community ' state ' e t ' mean valup ta
! ' community ' rest of state' eommunity ‘rest of state

' 'ingcol 1 'ingcal 2 'ingol 1 'inq%_z____
1 2 3 L g

Ahir Ra jasthan 7480 £050 £7.52 66 .81
Punjab 2643 35828 £7429 66.40
u.Pp, 2211 26097 66 .49 55,58
Bengall Hindu Bihar Ly 9752 66.26 65.48
West Bengal 5068 283 £5.85 £3.77
Dogra J &K 366 5318 &6 .00 65476
U.P. 212 28095 55.28 £5.55
Punjab 7082 31389 A5, 20 5574
Gorkha UuPe 62 28246 £5.12 55468
West Bengal 258 5093 £3.79 £5.84
Pun jsb 28 384473 63.05 - B6.U6
Gujar Punjeb 218 38256 A7.15 AL 6
Ra jasthan £83 6107 6,97 £6.88
Jat Pun Jab 4102 WG £7.34 66,38
Rajasthan 1252 5538 47,16 #4483

U.7. 2400 25908 67.01 55.52
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1 ¢ 2 3 ! b 5 6

Kumaoni Bombay 533 12622 65,57 64,90
U.P. 5950 22348 65,41 65.71

Malayz=1i Hindu irunjab 29 IB8h42 66430 66 46
Kerala 7721 313 45.48 £5.51

Maratha U.p. Ly 28259 £7.00 5565
| Bonbay 6605 6550 65.02 6l 84
 Punjabi Hindu  Rajasthan 8 6736 £6.08 56 .90
Pun jab 7837 20634 £6.02 66,57

Rajput Rajasthan Looy 2783 56,70 7.16
Punjsb 823 PEL8 56453 6646

U.P, 2388 25920 66453 65.57

Sikh (Other) Punjab 10029 28442 67.08 66 o2l
J &K 236 5448 65.81 £5.78

S, I. Christian Kerala 3297 7837 £5.51 655.48
Madras 3522 7652 65,38 65,50

Tamil Hindu Madras 7543 331 65,60 65.38
Kerala ol 11070 £5.52 55,49

U.P. Hindu Bihsr 32 9767 65.% £5.48
U2, 7897 20811 55,90 65.5




it must be noted that the stature of Indian Gorkhas is grester than that of
Nepslese Gorkhas which fact agress with the law of regression,

It will be of interest to deiernine whether this law of regresgs’ on
towards the st:ite mean is due to z tendercy for = community transplointed
into new surroundings to conform to graduslly the stature of the local
population, or merely to the fact that the state-wise sect’ ons of a coma
munity like, szy, Ahir were recruited from the locszl populationse & similar
phenomenon has been observed in other mrts of the world also. For instence,
Jews who migroted fpom Europe to /‘meric: showed in their second generation an
avers.e stature nearer tict of the average Americsn thar that of the average
European. lorant snd Ssmson (193%) draws sttention o the findings of
Boaz (1912) and Fishberg (1905) in connect on w'th the dircct offect of

environment on stature ond other anthroporetric charac ers,

If the law of regression does represent an anthropological reslity then
we must expect that if two or more communitics live for a2 number of generations
in the szme environment they will tend to equality of stature. This is ianact
what we observe in J & K, Kerals znd ladras from Table 5.4 (Appendix %A) which
g'ves the results of analysis of wariince of st ture between and within come.
mnities in different age groups. In these stotes the communities have lived
side by slde for generations und acquired (or never departed from) common food
babits. The variance between communities is not significant in Kerala and J&K,
In Madras it is not significant in most of the age groups. On the other hand in
Punjab, U.P., Bihsr, and West Bengal some 2t least of the communities ineluded in
owr study live in distinct and separate regions. They hzve probably not yet had

time to evolve a common level of stature.
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The variance rstios in individual zge groups of Table 6.4 are class-
ified in Table 6.5 according to the level of statistiesl significsnre,

Toble 6.5 Number of variwnce ratios (between and within commmities)
at different levels of significance.

level of signifw'Bihar 'Bombay‘'J & K 'Kerala 'Madras 'Punjab 'Ra jesthan'UP Yest ! total
:Qangﬂ [ ] ] H |} ] ] |} f

Beneal !
1 2 3 n g 6 7 8 9 10 v
5% 1 2 9 9 8 0 3 0o 2 34
5% 0 2 0 1 0 0 0 0 0 3
1% S| 1 1 0 1 0 1 o 1 é
Co1% 8 5 0 0 1 10 é 10 7 by
total 10 10 10 10 10 10 10 10 10 90

Thirty-four out of $0 variince ratios are insignificamt and fifty-three
are significant at 1% level. The contrsst between J & K, Kerala and Madras on
the one hond @nd Punjeb, U.P. =nd Biher on the other is qui‘e remsrk:zble. Bf course
In the latter group of states we have much larger numbers of rceruits but this

mzy not be the whole resson for the differences observed.

6 vi ate

We shall now consider the states one by one.
Bihar. The two main communities we hive from B har are Bihsri Hindu and Adibasi,
Ahir snd Rajput as also Hindu from the a:ijoining states of U.P. and Bengal are
represented by smoller though not negligible numbers. The differences in stature
among communities sre highly significant 4n all age groups except 17. Rajput with
an average stature of 66".44 is the tallest community in the state. U.P. Hindu
(6?5".}5) and Bengall H'ndu (66".26) come next in order of stature., Bihari

Bindu (£5",71) end Ahir (£5".31) sre shorter and Adibast (647 ,53) are the shortest,
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Bombay. Marctha snd Mahar are reprecented by feirly large numbers. Other
c.mmunities to be considered are in order of numbers Eumaoni, M.?., Hindu,
Rajput, Abir ond idibesi. Differences in stature sre not significant in the
age groups 17 and 21 and are orly significent at tie 54 level in age groups

18 and 23. In ‘the remaining age groups the level of significance is 1% or

gbove. Among the communities mentioned above the tallest is Xumaoni (65“.5’?)

followed by Rajput (65%.43), M.P. Hindu (%5%.15), Adibssi (657.10) and

Maratha (:5".02). The two shortest commnities are Ahiy (547 ,93) and Mahey
(64%.70) .

damrnu and Kashmir. The communities with nonenezligible nurbers in this state
are J & X Hindu, Dogra and Sikh (Other). The differences are not significant
except in age group 22, The mesn vilues of stature sre :- Dogra, 7£%,00;

Sikh (Other), 557,81 and J & K Hindu ©¢5",77.

g’ar_élg, There 1s no signific:nt difference between the two msin communities,
namely, South Indien Christian, G5".51 and lalays1i Hindu £5%.48,

Jadras, The difference between the two m:in commmities namely Tamil

Bindu 65".60 and South Indian Christian 65,38 is statistically significint

due to differences in the ag: groups 23 and 31-35 only.

Punieb, There sre six commmities with numbers rumning into thousands, namely,
Sikh (Other), Punjabi Hindu, Dogra, S'kh (38R), Jat and Ahir. Rajput and Gujar
ére also represented by considersble numbers, Communal differences in stature in
this state are highly significsnt. The mean values of stature in descending
order of magnltude are :. Jat, CP".30; Ahir, 47%.29; Gujar, £7".15; Sikh (Other),

£7%.08; Rajput, S6".53; Sikh (MER), 56%.38; Punjabil Hindu, 56%,02; Dogra, 45%,24,
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Bajegthan,  The communities to be considered are Rajput, Jat, Ahilr, GujJar
end Punjabl Hindu. Differences in stature are highly signifieant except in
age groups 23, 29-30 snd 31-35. The mezn values in descending order of
stature sre :- Ahir, &7".52; Jat, 57".15; Gujar, 640,97 Punjsbi Hindu 669,08,
Ditar Pradgsh, There are twelve communities in this state which are well
represented in owr semple, six of them with more than 2,000 recruits. Diffw

erences in stature are highly significant in all age groups. The mean values

Apir, 66%.49; Sikh (Other) 66".44; U.P. Hindu, £5".90; Bengali, 55%.49;
Kumaoni, &5%.41; Dogra 55%,28; Gorkha 65%,12 and Garhwali, 4% .49,

Wegt Bengal, There are only two important communities in this state, namely,
Bengali Hindu and Gorkha, none of the other commnities baving more than

11 indlviduals in the sample., Differences betwcen commmities szre gignificant
in a1l age groups except 17 znd 18. The mean values of stature apet- Bengali
Hindu, 65%.85; Gorkha, £3%.79.
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CHAPTER VII REGICNAL VIRIATIONS (F STATURE

In anthropometric studies the prime motive force has generally been
interest in the discovery and analysis of differences and similzrities
among racial groups. When Karl Pearson (1926) formuloted a statistical
tool for dealing with physic:1l differences in men, he called it the
"coefficient of rzcial likeness". Mahalsnobis (1930) while writing on
his well-known DZ.Statistic referred to ‘group' divergence implying that
groups other than racisl may alsc be of interest. Risley (1291) in his
snthropometric survey of North India worked out averoges for various castes
and (ribes sep:rately for the different states. Though he hss recorded
the districts in his tables giving the originsl data he has not worked out
any district ave.r«;bgea. The szme is true of lster surveys like Maholanohis
- and others (1549). However it appesrs t. be @ fact that region:l differ:nces
smong different stetes in Indis and even among different districts within a state
my be no less importunt than raei=l or communal differcnces. In the

present chapter we study this question in relction to stature,

atl &
The frequency distribution of 811 the 1,47,0¢ measwemnts we have
kcan be seen from Table 2.1. The lowest height is 55 inches and highest is
79 glving a range of 25 inches. If we lsave out Irequencies accoun’ing

for less than 1% of the total (adiing up to 2.2% in all) we can curtail

this range to 10 inches from 61 to 70 imches. A slightly wider range of
14 inches from 59 to 72 will leave out only 0.23% of the total frequency.

75
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This renge mey perhops be regorded as defining the 'mormal'! Indian male, anybody
:_' outside this range being exceptional as far as stature is concerned.

The average stature in owr sample is ¢5.69 inch s =nd the standard devia-
tlon 2,17 ‘nches. Thus the ‘'three sig=w! limits are from 597,18 to 72%.20
sgreeing well with the limits zctuelly found above. The standard devistion
observed in our sample is sbout helf zn ‘meh lower than corrgsponding values
tor Europe and Zmerica, but it is in good agreement with what hss been found by
othei workers for Indian series,.

it 1s easy to analyse the total variztion intc 2 portion arising from
differences zmong the mejor geographiczl regions (states), and a portion
which would rema'n even if the averszges “or different states were idemtical.
The 'within' varist® n is equiv.lent to & standsrd deviction af 2".02 ss against
the total stendard deviation of 2%,17. The stendard devi:tlon of the mesn v:lues
for different states is 0.90, the range of variation being from 637,15 in Nepal
to 66".89 in Rajusthan, The analysis of variance ‘mto between and within states
is given in Table 7.1 which shows that t’h:a variation between st:ites is highly
significant, The me:n walues In the different states are given in Tsble 7.2

in which stutes are arranged in descend’ng order of stature.

Tatle 7.1 Anzlysis of vsriznce between states

source ! as ' 88 ' ms ! F
1 ] [} L B
1 2 3 L 5
between states 19 83487 4395,05 1071,96%%*
Wit in stotes 1477 046 602685 .10 '

total 147065 586172
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Table 7.2 DMean stature in different states

~ serisl’ state ' number of ' mean statwe
- nugber! ! recrults ! (ég)
1 2 3
1 Rajasthan £790 66,89
2 Punjsb 38L71 66.46
3 Delhi 743 66 M2
4 Jammu and Kashmir 584 655,78
5 Andhra 1316 68.76
6 West _engal 5351 65.74
7 Tripura 13 £5.73
8 Uttar Pradesh 28308 £5.65
9 Madras 11174 £5.53
10  Kerala 11134 65.49
11 Bihar 799 55.48
12 Madhya Pradesh 1814 £5.38
13 lMysore 59l £5.08
1% Himachal Pradesh 765 54,98
15 Bombay 13155 4,93
16  Orissa 1057 54,82
17 lManipur 50 4,53
18  Assam 4858 4,31
19  Sikkim 19 63.51
20  Nepal a7y £3.15
total 1,47,056 65.69




People from Rajasthan have on the average the tallest stature of
nearly 5.9 inches. Punjab and Delhi come next with 6.4 inches.
Jammu and Kashmir on the one had snd Andhra Przdesh on the other though
widely sepsrated geographically have both stature nearly equal to 55%.8.
West Bengzl and Tripura are both £5%.,7. Uttar Pradesh is £5".6., Madrss
end Kerals are adjoinihg states with the same average stature of &5".5,
Bthir ord Madhya Prodesh a2re o2lso adjolning states with stature £5%.5
cnd 5.4 respoctively., Mysore and Bombay which are nesr ezch other and
Himachal Pradesh which is far ewsy from elther have stature between
£5%,1 and 47,9, Orisss is next lower in stature with &4,8 inches.
Manipur, Assam and Sikkim come rext in stature with A4.5, 54,3 and £3.5
inches respectively. Sikkim is not significently different from Nepel
with £3.2 inches. The difference between the tallest and shortest stote
is 3.74 inches.

Za%,  Variatign among dlatricts

When we come to districts the wvaristén in average stature is much
larger partly of course due to larger sampiing fluctuations arising from
the smaller numbers going into the averages, but mainly due to real
differences in the stature of the inhabitants of different districts.
The 1,47,056 recrults consider:d in this study come from 317 of the districts
in India not counting cases 'n which the district of origin wss not recorded.
The numbers eoming from individusl districts range from 1 to 6,731, ard the

mean stature for districts vary from 62%.0 to 71%.0. In Taeble 7.3 we glive



¢ ' 79

2 two way frequency distribution of distriet means snd the numbers on which

the means are based.

Table 7.3 Frequency distribution of districts according to the number
of recruits and mean stature.

n ' ' total
1 4 ' 10
0-499 15 15 5 99 63 15 1 1 259
500999 - 5 9 12 8 1 - - 35
10001499 - - 1 8 2 3 - - 14
15001999 - - 1 3 - 1 - - 5
2000-2499 - - 2 3 2 - - 7
2500-2999 - - - 1 2 . - - 3
30003499 - - - - 1 - - - 1
3500-3999 - - - . 3 . . . 3
k0004499 - - - 1 - 1 - - 2
55005999 - o« e 2 . . - - 2
65006999 - - 1 - - - - - 1
total 15 20 64 129 81 21 1 1 332

It can be seen from Table 7.3 that from the larpe ma jority of districts the
sample is less than 500 though from =z few districts we have seversl thouszrds
‘n the sample. For all except two of the districts (from either of which

we hive only cne recruit) the range of district mesn stature is from 52 to

| 67 inches.
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The stature for individual districts are given in Table 7.4 (Ap=-
| pendix 7A). We have already seen that the state means differ signifi-
cantly, the question whether districts belong'ng to the same state differ
significantly anong themselves will be of further interest. Thls has

been tested somewh:t thoroughly for the districts of nine states from each
of which we have more than 5000 recruits and the results sre given in
Teble 7.5 and 7.6,

| The variation between districts 4s highly sirmificant in &ll the
nine states and is perti€ularly significent in Punjeb, U.P., Blhar and
West Bengal all of which are in the belt of high stature immediately below
the hilly regions of the north,

Table 7.5 Analysis of varimmce of stature
each of nine states.

between districtsi in

state ! 4ag ! S8 ' ms ' ratio

— e Loy
Bihar 18 9780 9798  29W7.21 K1236.95 L4184, 16 163.73 L4.22 38,80%+*
Bombay 38 13116 13154 777.87 W7781.6C U4B5E9.53 20.53 3.4  5.80%*»
J&K 12 5671 5583 386.39 21957.56 22343.95 32.20 3.87  B8.32%**
Ker:la 7 11126 11133 237.59 38302.32 38619.91 33.9% 3.45 9.8l
Yadras 12 11161 11173 279.85 36491.91 38771.75 23.32 3.45 675w
Punjab 23 38447 38470 15745.49 153912.30 1695:57.79 484,59 4,00 171.15%%#
 Rajesthan 25 6754 6789 £16.C8 24801.23 25617.31 32.54 3.67 8.8g%%*
U.P. 51 28256 28307 17156.16 107665.46 124821.52 3340 3.81 83,29%+*
West Bengal 16 5334 5350  1158.77 20980.19 22138.96 72.42 3.93 18.43%+*

That the variation observed ameng districts is not due to differences

in sge composition can be seen from Table 7.5 (Appendix 7B) in which we give

the analysis of varience sepsrately far esch of the age groups in the nine
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states included in Table 7.5. Of the ninety varisnce ratios in Table 7.6
thirty-nine are significant at the 1% level and :nother seventeen are
significant at tte 5% level. This clearly shows that even when the effect
of age composition is eliminsted there is significant variation amorg dis-
tricts.

The variance ratios which are not signif’cent are wostly in J & K,
¥adras, Bombay and Kerala. In these states the range of varisnce among
district means is comparatively small in megnitude and the numbers of
observations are not large enough to make the test of significence decisive.
The situztion can be seen in Table 7.7 where we have arranged the states in
sscending order of significonce,

Table 7.7 Significénce of differences in stature betweon disiricts

state ! number of age groups in ' average number ' difference between
' which variation ds ' of recruits in' tellest and shortest
' not signife ! significant' age groups ' d:stricts with n 25
! scant at 5% ' 2t 1% level' '
: Jevel ! !

1 é 3 L 8
J&K 8 2 %8 1.03
Madras ) 2 1117 1.03
Bombay 5 L 1316 1.25
Kersla L 6 1113 0.53
West Bengal 2 7 535 2.84
* Rajesthan 1 7 679 1.3
Bihar 1 8 980 1.9
U.P. 0 10 2831 2.41

Punjab 0 10 3847 2.45

For the state of Punjsb from which we have the largest numbor

of recruits and for the states of Uttar Pradesh, West Bengal amd Keralas
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which are spread out in different reg’ ons, the analysis of variance be.
tween and within distrlic's has been carried out sepsrztely for esch come
mumnity. The rdsults are given in Table 7.8, In two commumnities of Pun-
jeb, namely, Sikh (I8R) and Gujsr the variance between districts is not
significant. The number of Gujars is smell but the number of Sikh (I&R)
is fairly large. Perhaps the Sikh (M&R) in the different districts form
one homogensous group as far as stature is concerned. In Kumaoni of U.P.
and Gorkha of West Bengel also there are no significamt differences be=
tween districts. In a1l other communities the variance between districts
is highly significant. This shows that even though 2 portion of the
variance between districts mey be due to communal differences all the inter-

district differences cannot be explained awsy in that way.

The geographicul variation in stature for the country as a whole can
be seen from Map 1 where tle districts have been coloured to denote four
different ranges of average stature. These ranges are defined by the median
and the two quartiles (Q 65.003 M (5.79; Q 66.23).

Broadly, it is possitle to recognize fow distinct regions into
which the country can be divided on the basis of variations in human stature.
In the far north there 1s the Himslayan reglon from Kashmir to the borders
of Burma which is & continucus area of low statwe. Below th's we have the
Indo-gingetic plzin comprising Punjab, Rajesthan, U.P,,Bihar ond West Bengal
in which most of the districts hove stature above average. In Punjab, Raj.

agthan and come adjolning districts of neighbouwring states, we have the
highest stature observed in India. Below this region there is snother broad
band running across the country roughly in line with the Vindhys mountains
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and Chota Nagpur hills which is again a region of low stature. The rest of
the peninsula is a region of medium stature with districts belorging to the
low as well @s high groups. Only three districts in this region have Pvery

low® stature.

-

The broad pattsrn of geozraphiczl variation of stature in Indies is
deseribed by Msjumdar (1961). "As we proceed from the Punjsb to Bengal
. snd Peninsulsr India, there is a gradusl lowering of stature cnd physical
build, The average stature in the Punjeb is 158.4 ems, It falls %o 145.5
in the U.P., 154.0 in Bihar, 163 in Bengal =nd 161.05 in the Darjeeling
hills and 159.2 in the Chittagong hill tracts. Guhe estimstes the average
stature in U.P. as 166.86 which is lowered to 163.89 in Mahsrashtra,
164,45 in Gujarat, 165.97 in Bengal and 163.74 in South India. This pro-
gressive lowering of stature is part.y racizl amd must portly be due to
" nutritional standsrds which are d'fferent in different provinces®.

From the present study it would appesr that the pesk stature in
India m.y be in Rajasthan rather than in Punjdb and thst the downward
gredient towsrds the east and south may not te as smooth and stecdy as the

zbove figures may lead ore to imagine.

6, H sil
One conclusion that seems to emerge from the geographiczl distribue
tion of stature as represented in Map 1 is that in moxmtaﬁ:ous and hilly
tr:cts the inhebitants are of lower ststure compered to their neighbours
in the plsins. OSeveral theories cun be advenced to explsin this phenc-
menon. One such theory is that the originsl inhebitants of Indi: were a

people of low stature. The imvaders whe came in from the North West from
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time to time were tall people who drove the original inhebitants into the
ilis and less fovoured arezs, The concentration of high stature in Pume
Jjab stature in Punjab and Raquthi?,and its dilution 2s we proceed
eastwards lends support to this theory.

Another theory is that short stature in the hills is the result of
natural selection, operating over s long period. Low stature is sssociow
- ted with low hody weight which is alweys an advantsge when moving along
the ups and downs of hilly regions. Thus the force of gravity will be

contributing in an imperceptible way to pull tall and hezvy bodies dawn
the slopes. This theory of nstural selection in preference to the theory
~of migrstion is supported by the presence of people of high stature in
the Rajasthan desert region into which al:o presum:bly the originsl ine
habitants were pushed by the invaders from the north. In the desert

low stature is of no perticular advantage. On the other hand, high
stature may be adv ntareous for moving about long distances in search of
thg necessities of life and in 'ncreasing the range of vision.

The difference in stature between hills and plains was noticed by
Risley (1908) who states:~ "In India, as in Europe, the dwellers in the
hills are generally sharter than the people of the Pleing, and within
the hill region it my in elther cuse be observed that statwre is often
grezter at high than at molerate altitudes - a faci which hes been age
cribed to the influence of a rigorous climste in killing off 211 but
vigorous individuals. In India the prevalence of melariz in the lower
levels and the less heszlthy conditions of 1life wouldprobably terd to
bring about the same result. On the whole however the distribution of

st-ture in Indla seems to suggest that race differences play a larger
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part than they do in Zurope. The tallest statures are massed in Baluch.
istan, the Punjab and Rajputana, and a progressive decline may be traced
down the valley of the Ganges until the lowest liklts sre re:sched smong
the morgoloid people of the hills bordering on Assam. In the south of
India the stature is generslly lower than in the plains of the narth®,

These findings agree with owr own except that we hove not investi.
geted the difference between high altitudes and low altitudes in the
hills.

2237e Climste

Whether clim tic foctors like tempersture humidity or rainfall
hive mede any contribution to the stature of the population will be an
interesting question to explore. From Map 1 it may be seen that regions
of high rainfall sre also regions of low stature. Can it be that rain
waghes awszy from the soil certzin elements which help in the growth of
stature or is the connezction between roinfall and low stature only due
to the effect of mzlaria which used to be prevalent in rainy tracts and

which Risley hes sugpested as a factor contribding to low statwre?

2:8o Nutritional Jevel

Some correlotion between stature and wvaluve of milk consumed cen
be seen from Table 7.9. Iri the states with high stature expenditure on
milk is high. The figures of foad expenditure in this table are tzken
from the National Sample Survey for the fourteenth round 1958.59. The
relation, if any, between stature mnd conaumﬁim of cerezls or meat
fish etc is not as pronounced zs that between stature snd milk

consumption.
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T:ble 7.9 Average stature and overage expenditure on items of food

(=23 -3 CON An & w o

stature ' average ! average expenditure in rupees o
! stature ' total food ! milk & milk ' meat fish
' ' erains ' products ' and egs
1 2 3 m 5
1 Rajesthan 66.89 10.65 3.10 0.06
Pun jab b6 U6 7.01 3.97 0.28
J&K 65.78 11.% 2.61 0.80
Andhra £5.76 8.19 o.h42 0.58
West Bengal £5.74 10,53 0.79 1.01
U.P. 65.65 8.90 1.53 0.22
Madras 65,53 8.03 0.34 0.83
Kerala 65,49 6.26 0.30 0.55
§ Bihar 65.48 10.26 1.01 0.41
10, M.P. 65.38 8.98 1.09 0.22
11, Hysore 65.08 6.35 0.93 0.31
" 12, Bombay é4.93 £.58 1.07 0.37
13, Orissa &h,82 7.50 0.23 0.51




CHAPTER VIII, SECULAR CHANGES IN STATURE

Sl A complex problem

It is well-known that in Europe end America humin stzture has increased
in the past century. It will be of great interest snd scientifiec importance
to know whether the populetion in Indla is undergoing any such change. To proe.
vide an answer to this question wes in fact the prircipal goal of the present
investigatins. The nuwber of years for which we have crllected deta is  too
smsll for establishing any unassallable conclusions even though our analysis
of stature of recrults seems to yield certain results which are of high statiste
lcal significence. These results poimt to the destiability of further work cov.
ering a longer period of time.

The variation within our series will be the resuvltant of contributions
attributatle to age, district, community and possibly muny o’chef f:ctors in addia
tion to secular change. The analysis we have carricd out is not detailed enough
to isolcte these different effects without overlap. The nearest we can get to a
study of secular trend without embarking on prohibltively lsboriocus caleulations
is through & comparison of the mean vslues for different yesrs of recruitment.
This we have done separately for nine different states from esch of which we have

nore than 5,000 recrults.

8.2, Anzlvsls of varionce
For ench state analysis of varlance of stature between and within yeasrs
of recruitment hos been carried out seperately for each age group and, to the extent

that number of recrults permitted, also separately for wmsjor commu-ities. Linear

89



D
<

regression of stature on years of recruitment hes been studied znd the regresse
lon coefficients tested for statistical significsnce. Mesn stature for esach
age group for e:zch year of recrultment h:s been calculeted., 41l these resulis
are presented in Tables 8.1 to 8.4 (Appendices fA to &) in zlphebetical order
of states.

The analysis of variance shows overwhelming evidence of significant diff.
erences between years of recrultment. For all age groups put together the
veriance rotio is significent at the C.1% level in all the states considered ex-
cept Jammu snd Kashmir for which the ratio is not very signifiesnt. Out of the
90 variance ratios in individual age groups 57 are significent at 0.1% level, 72
at 1% level snd 79 at 5% level. Only for 11 varisnce ratios is the level of
significance below 5%.

In individual cummunities within states, for which we have 31 variance
ratios it is found that only four are less than what is required for significsnce
at 5% level. Of the remsining 27 as many as 24 are significent at 0.1% level. The
significance is strongect in Uttar Pradesh, Punjsb, Kerala ond Bombay. In Jammu
and Kashmir it 1s doubtful whether there is any significant component of varilation
associsted with years of recruitment. For this stote significsnt variance rstios
ere actually f ewer then what may be expected due to chance. Bihar, Madras,

Rajasthan and West Bengsl come in between these extremes.

8,3, Linecr regression

Having observed the existence of significant veristion between years of
recruitment the next step is to find out whether there is any steady trend. This
hes been investigoted by fitting linesr regression lines and testing the signific-

ance of the components of variance accounted for by linesr regression for esch
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age group with'n ecsch stete and also for sll age groups put together. The rew
gression for 211 ages put together is highly significant in 2ll states except
Jammu ond Keshmir. The regression coefficient 1s positive in all states except
West Beng:l wherefis naegative,

Taking the regression coefficient as a measure of the secular growth rate
it can be seen that the growth is most rupid in Kerala and Bombay amounting to
about one inch in ten years. The sversge of the regression coefficients for the
seven states where it s significant and positive comes to 0,0723 or one inch in
atout fourteen yeors. The negative trend in West Bengal is at the rate of one
inch in about elghteen years.

Table 8.5 Significance of varisnce ratios.

level of signif.'Bihar 'Bomb-'Jammu &'kere 'Med-' un. 'Raj. !
&8 58 LY &) '

Uttar Pra.'est ‘total
' £ £ H 2! 4

1 2 3 2 8 9 10 i1
in age groups
2 5% 1 1 6 0 1 ] 1 0 1 11
5 0 1 2 1 0 0 1 0 2 7
1% 2 0 2 0 & 1 3 0 3 15
0.1% 7 8 0 9 5 9 5 10 4 57
total 10 10 10 10 10 10 10 10 10 90
in comumities
/ 5% 0 0 2 0 0 0 0 0 1 3
5% 1 0 1 0o 0 0 1 0 0 3
1% 0 0 0 0 0 0 1 0 0 1
0.1% 3 2 0 2 2 7 1 6 1 24
total L 2 3 2 2 ? 3 6 2 31
due to linear regression in age groups
v 5% 2 2 9 1 3 b 5 3 5 34
5% 2 0 1 1 0 2 1 0 3 10
1% 2 0 0 0 3 1 1 0 0 7
0.1% 4 8 0 8 & 3 3 7 2 39
total 10 10 10 10 10 10 10 10 10 90

The significsnce of the wariance ratios discussed above is summarised
in Table 8.5. The mean velues in individual yesrs of recrultment together with

the linear regression lincs are shown in Charts 8.1 to 8.3,
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Some remsrks on the results for different stutes are glven below!
Blhar, The total nuwber of recruits is 9,799. The nuwbers in individual years
of reeruitment vary from 760 to 1,085 and in age groups from (13 to 1,157. In
the cells representing age x year combinstions the nunmbers range from 0 to 3il.
Cell numbers exactly equal to 100 must be due to the entire quota of Biheri Hindus
selected happening to be from Bihar state.

Analysis of warisnce between snd within years of recruitment shows signifie
cance in all sge groups except 17. In age group 17 there are no recruits in 1949
ard only two in 1948 so that effectively the anslysis is based on six years data.
Looking at the mezn velues in this age group for the years 1950 to 1955 5 downward
irend in stature is noticezhle. The correspnding linesr regression coefficient
1s negetive and is significant at the 5% level. The regression coefficient is
negative also_in age groups 18, 19 and 20 though it is significont at 1% level
only in sge group 18, and in age group 19 it is not significant even at 5% level.
This negative trend which is noticed in the adjoining state of Jest Bengal z2lso
is difficult to explain when in all other states znd even in Bihar the overall
trend is unmistaksbly positive. The overall regression coefficient in Bihar is
0,0631 corresponding to a secular growth rate of one inch in sbout sixteen yeors.

We have sizable numbers from four communities in Bihsr. Anclysis of
variance reveals significant seculer trerd in each of these communities. This
confirms the £indings based on the analysls in age groups.
Bombay, There are 1,3155 recruits from Bombay. The numbers in individual years
of recruitment vary from 1074 to 2,119 and in age groups from 972 to 1,5%8. In

age x year cells there sre from 15 to 305 recruits.
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Vari:nce between years of recruitment is significant at 0.1% level in all
age groups except 31.35 where it is not significant, end 26.30 where it is sige
nificant at 5% level. The two important communities are Merotha znd Mahar. For
both thes& groups the variance between years éf recruitment is highly significant.
The linear regression coefficient is positive in all age groups and significant in
all age groups except 2030 and 31-35. The regression coefficient for 211 age
groups together is 0.0993 indicating a sec:ulsr growth rate of one inch in about
ten years.

Jammy snd Kashmdr, There are 5,584 recruits from this state. The numbers in
individusl years of recrultment very from 408 to 1,089 snd in age groups from
275 to 813, In age x yeur cells the nurbers vary from 0 to 250,

The variation between years of recrultment cammot be considered signif.
icant either in age groups except age 21 or communities. There is hardly any
evidence of secular trend. The linear regerssion is positive in six age groups
and negative in fouwr,.

K a.a There are 1,1,134 recruits from Kersla. The numbers in didividual
years vary from 1,254 to 1,547 and in age groups from 790 to 1,283, In age
X year cells the numbers vary from 2 to 207.

In a1l age groups the variance between years of recruitment is signif.
feent at 0.1% level except in age group 25.30 where it is significsnt at 5% level,
Analysis of vsriance within the main commmities, namely, Malsyall Hindu and
Scuth Indian Christian confirms the significonce of between year vaoristions
Linesr regression coefficient is positive in 211 are groups and significant

at 0,1% level except in age group 17 where it is not significsnt and age group

26.30 where it is significant at 5% level. The overall regression coefficient
is 0.1017 indicating & secular growth rate of one inch in about ten yearse
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Magrag, There are 1,1,174 recruits from Madras State. The numbers in individuel
years of recruitment vary from 826 to 1,571 snd in age groups from 1,012 to 1,208,
In age x year cells the numbers vary irom 1 to 183.

The varignce between years of recrultment is highly significant in z11 age
groups except 17 and in the two muin commmities. Linear regression is highly
significant in the seven age groups 18 through 23 and 24.25, ard the regression
coefficient is positive in =1l these groups. In age groups 17 snd 26-30 the
regression coefficient 1s negstive but not significant. The overall regression
coefficient is 0,0534 indicuting o secular growth rate of one inch in about
gixteen years.
funjab, This is the state from which we h:ve the largest number of recruits.

The total numbeer,B,l#?i. In indivudusl yezrs of recruitment the numbey varies
from 3,591 to 8,769 and in age groups from 2,545 to 5,451, In age x year cells
the numbers vary from 24 to 1,819,

Variation between years of recruitment is highly significant in all age
groups and in all ms jor communities, Linesr regression is significant at 0,1%
level in age rroups 18, 20 snd 22, at 1% level in age group 19, and at 5% level
 in age groups 17 and 23. The coefficiemt of regression is positive in all age
groups. The overall coefficient is .O405 indicating a growth rate of one inch
in about 25 years.

In the anthropometric data published by Risley (1891), there are records of
stature of 452 men from Punjab. The average of these 452 values is 54%,24, Bven
though this average relating to the period 1886-88 is lower than the average of

66*.46 in the present study, the difference is not statistically significont.
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Rajssthane The total number of recrults is 6,790, vorying from 382 to 1,611 in |
different years of recruitment and from 475 to $75 in differemt age groups. In
age x year cells the numbers range from 9 to 263,

Variztion botween years of recruitment is signifie:nt in all age groups
except 31-35, In five age groups it is significent at 0.1% level, in three others
it is significant at 1% level and in one age group it is signifiéant at 5% level,
In the main communities also the variation between yeors is significant, the
significant level being 0.1% for Rajputs, 1% for Jats and 5% for Ahirs,

The linear regression coefficlent is positive in 2ll age groups and
significant in five apge groups in three of which the level of significance is
0.1%. The overall coefficient of regression is 0.0723 indicating a secular
growth rate of one inch in about 14 ycars.

Uttar Pradesh, The tc’cél number of recruits is 2,8,308, very'ng from 2,571 to
3,959 in different years of recruitment mnd from 2,245 to 3,287 in different age
groups. In age x year cells the numbers vary from 18 to 527.

This is the state in which the significance of variution between years of
recruitment is perhaps most pronounced. The voriance ratio is highly significand
in all age groups end in all communities. Linesr regression is highly significant
in seven age groups and positive in all age groups except 26.30 where overall
coefficient of linear regression is 0.0650 which is less than in Keralza and Bombay
and indicates a secular growth rate of one inch in about fifteen ycars.

West Bengal, There are 5,351 recruits from West Bengal of whom 5,058 are Bengzlis,
258 are Gorkhas and the rest are other groups. For 1948, 1950 and scme age groups
of 1949 the numbers are scanty. The largest number in any sge x year cellSis 162
and the mirginzl totals vary from 22 to 1115 for years and from 320 to £47 for age

groups.
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West Bengal is peculiar in heving a negative trend of stature in all age
groups where the ro ression is significant. The voristion between yeors is
significent at 0.1% level in four age groups, 2t 1% level in three age groups,
end 2t 5% level in two age groups. This variztion is not s gn‘ficant for
Gorkhas but is highly significant for Bengalis.

The linear regression coefficient is regative in seven out of ten age
groups and where it 1s positive it is not signifiecant. The overall regression
coefficient is ~0.0508 indicating & deocline in stature at the rate of ome inch
in about elghteen years.

It is not easy to unreval the causcs behind the secular trend in stature.
Pogsibly cheng:s Iin nutritional levels are important. Coan it be that while there
has been a general ‘mprovement in nutritionsl levels ‘n most stotes there has
been @ deeline in We-t Bengal? It is note-worthy that Bengsl is theonly stete

where & seriocus f2mine oeccurrcd in recent times.

8,5 Data from other gountries

| G.Me Morant (1939) is one of the writers who have zssembled evidence on
the increase of humn stature., In Chopter V of hls hook on "The Races of Central
- Europe® Morant states:i- "For several Europesn countries znd for Japan there is
good evidence to show that the average height of adults has been increzsing
steadily since about 1860, Data for some of the countries of Central Ewrope
show the sume tendency, and 1t has probsbly been generszl throughout the cone.
tinent. English records have established th: fact that in recent times sons are
taller than their fathers, on the average. The secular rate of ‘ncrease seems to
have been rairly uniform in the different countries for which good statistics
are availcble, and it is ncarly ome cm in ten years, or nearly one inch in twenty.

five years.®
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The conclusion regarding sons being taller than their fathers in England
refers only to the ststure at the zdolescent stazge before the full height is
attsineds From an inquiry involving comparisoms of records of stature of
British adolescents and =dults during the period from 1845.1948 covering in all
more than two million men, the numbers being largest for the sges 18.25, mostly
candidates for recrultment into the army, Morent (1950) corcludes thet "The best
estimate that can be given for the meximm msan height of the permer:l populat!on
of British men is £7".5 and this appears to ha-e rem=ined unchznged in the pest
100 jresrs. There sre clesr differences between the values for different eclasses
of the community and these also appear to have remsined unchanged seeeesssse The
conclusions are that the British people today are toller on the average at all
ad.lescent ages than their ancestors were two generations teck. But they become
fully grown at & younger age and their msxim.m height is the same as their
ancestors who motured mare slawly®.

Larpinos (1961) in a study of some 273,000 candidates far recrultment
(including those disqualified as well as those inducted) into the United States
army during the period Janucry 1957 through September 1958 hes concluded that ie

"The recruit of today is on an average 0.5 inch tsller than the recruit of World

~War II and avout 1.2 inches tzller than the recruit of World War I." In reaching

these conclusions Karpinos his tzken care of differences in age distributions of
the populations compared by mesns of a technique of ‘standsrdisstion!,

In a note published (1944) by the Motropolitan Iife Insurance Company in

‘[v their Statistical Bullet'n, it is stated that "statwre shows distinet signs of

increcse in the present generation. The everage height of mm in the sges 20
to 29 exttmined ot induction st:tions for the armed service in Hay 1943 was 48.15

Inches (without sices). This figure 1s about two-thirds of an inch more then
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the average of £7.49 inches for the first million draftees of agea 21 to 30
exa ined at mobilization camps in the luigt World War in 1917. The figure cited
for 1943 is bosed upon an analysis of data recently published by the of fice of
the Surgeon General of the Army". The razte of increase in stature of Americsn
recruits is thus quite comparable to whut was noticed in Europe by Horant during
the middle of the last centnry snd what was indicated for Indien recruits in the
present study.

A comparison of the average stat.re of insurance policy holders in America
(Society of Actusries, 1959) during the periods 1885-.1908 znd 1935-54 is given in
Table 8.6,

Table 8.5 Average stature of insur:nce policy holders in America

age \ average stat hes) of men' ! number of
' t ' policies
[] 1835‘1908 ) 193.5"195,"' t ﬁ.;n COl 3
1 2 3 L
15-16 65.6 67.4 5500
17-19 £7.8 £9.4 13043
2024 48,4 £9.5 92u75
25=29 £8.5
30-34 68.5} 4942 95045
35"39 (‘8.5
1"0-’#4 ""805
6846 59827
459 8.5
5054 48,5 )
£8.2 19671

£8.1 2192




It can be seen that during the fifty years separasting the two periods
compared in Table 8.6 the age group 15-15 incressed in stoture by 1.8 inches,
the age group 17-19 by 1.6 inches, the age group 20-29 by 1.1 ‘inches, the
age grovp 30-39 by 0.7 inches and the age group 40-49 by 0.1 inches. In the
higher age :roups there has been = small decre:sse in statwe. The numbers of
csses on which the averages in column 2 are besed were not ava:lsble in the
publication. The general conclusion meems to be that during the prdsent cenw
tury average stature has been increcsing at about the szme rate ss observed in
Europe fifty years earlier.

Data given in the Pocket Year Book 1961 (Table 32, pege 18) published
by the Netherlands Central Buresu of Statisties relsting to the Dutch army is

reproduced in Table 8.7.

Table 8.7 Average stature of conseripts in the Dutch Army.

Year ' Humber of ' Average stature
! —congoripts —incmg,
i 2 3
1900 38,549 159
1920 , by 214 170
1940 82,994 173
1960 81,790 176
1951 774950 : 176

The average age of conseripts as stated in the Pocket Book is 18.5
yesrs. It appears that there has been an increase of 7 cms in average
stature during the first sixty years of this century. Of this & cms were

gained during the forty years from 1920 to 1960. This is a higher rate

of increase than noticed elsewhere,
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Schreider (1950) in Chapter 13 Table VI of his book 'La Bilometrie!
gives compsrative dsta about gain in stature in & number of countries, This

is reproduced in Table 8.8,

Table 8.8 Increase in height

country ! period ' duration 'initisl and 'gain ' gain
14

' ' 'finsl in cms'total ' per decads
1 2 3 ‘ 4 5 6
Poland 18811894 13 164.8-155.6 0.8 0.6
Japan 1897-1917 20 155.3-15.9 1.6 0.8
Netherlands 1855-1923 58 164.1-170.8 5.7 1.1
~ Bermark 18541925 71 165.4-169.5 4.1 0.6
Frence 1790-1870 80 155.5-165.0 9.5 1.2
Sweden 1840.1926 86 165,4.173.0 7.5 0.9
Italy 1791-1916 125 161.7-169.7 8.0 0.6
France 1801-1953 153 159.2-174.5 5.3 0.4
Norway 1741-1939 195 168.5.173.7 5.2 0.3

During the short time that I had access to Schreider's book written
in French I could not maske out the source of the data or the namber of cbserva-
tions that have gone into the averages. Th: two sets of figures for France
which are not quite in agreerent with each other must have come from different
sources. 7The incre:se recorded for Japen tallies well wi:h the rates noticed

elsewhere.

#4Conclusi on
From the preceding paragraphs it is evident that adult humen stature has
increased at one period or other in most countries for which data is avallsble.

| England seems to be an exception but probzbly the period of grawth ‘n that country
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wag earlier than the period for which stature h:s been studied. The fact that
this phenomenon of growth has been obscrved elsewhers lends support to owr cone
clusion that growth is taking place 'n India.

Admittedly the period covered by cur study is short, and our data is sube
Ject to virious limitations. Some of these limitations hsve been circumvented in
a study reported in Chapter X in which the statisticsl significance of the secular
trend in statire is confirmed. 4And a way of incress’ng the period covered is inde
icited in an investigstion reported ‘n Che pter X,

A speculative explination of the changes in adult statire con be provided
oy relating 1t to betierment of 'iving condit:ons end particulerly to improvement
in the quality and quantity of food. Undoubtedly the incresse in human steture in
Burope and other industri:lized regions has been accompanied or preceded by a sig.
rificant umeliorstion of living standards and ccon.mic wellabeing,

Perhaps in India also the same considerstions :re velevont. Iiving stande
erds are rising and the people are now being fed better. It is note~worthy that
growth rute is steepest in Kerals snd the “est Coest where stendards were low and
ére now rapidly changing. On the other hond 'n Punjab where nutrition was come
parstivel; better even in the psst and the people were taller alre:dy the growth
rate is siower. The decline of steture in West Bengal mey perhaps be connected with
the severe famine in 1942 and the influx of refugees after division of the country
in 1947, the increase in populstion, :nd the decline in standerd of living as the
consequence of all this,

If there be sny substance in the shove speculations then a study of secular
trend of stature would cease to be of mere scademie interest and would assume prace
tical import:nce ss an index from the long range point of view of the results of

econonic improvement progromres,
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Chart 8.1. Secular trend in stature
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Chart 8.3. Secular trend in stature
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CHAPTER IX TREND OF STATURE OVER HUNDRED YEARS

9.1 0ld long rolls

We have remarked that the period of oight‘yoars from 1948 to
1955 for which we have collected data from rough rolls is not long
enough for a satisfactory study of secular trend. As rough rolls
prior to 1948 were not available we have to search elsewhers for
earlier data. Some of the Regimental Centres have preserved records
of atature along with other particulars of soldiers in 'long rolls'.
These long rolls constitute probably the only available source of
data on human stature in India relating to the past. Some isolated
records go back a hundred years or even more.

We managed to collect all old long rolls from one Regimental
Centre near Delhi and extracted all available data. We got 24,134
soldiers enlisted during the period from 1844 to 1947 distributed
very unevenly in these years, starting with just one soldier in 1844
and increasing in numbers in later years to a few hundreds per year
(see Table 9.1). The communities and religions represented are
'Other Hindu', Maratha, Jat, Ahir, Rajput, Gujar, Sikh, Muslim,
Christian and Jew.

We are not in & position to say how representatives are these
soldiers of the general population of the communities to which they
belong. We do not have a random sample, We have merely copied out
what happened to be available in certain old records. The people
who have custody of these documenis now are not able to throw any

light on the representativeness of these scldiers.

163
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9.2 'Control charts'

In Table 9.2 we give the mean values corresponding to the
numbers in Table 9.1. These mean values for all communities
together and for five other communities are shown in charts 9.1
and 3.2. These charts show also the grand mean as a central line
and two dotted lines on either side of it representing the 3-sigma
limits calculated from successive differences of the means in
different years.

From the chart for 'all communities' it can be seen that
from around 1863 to 1895 there is an increasing trend in the mean
values, from 1895 to 1916 there is a decline and from 1916 to 1939
there is again a steady inorease. From 1939 to 1943 there is a
sharp decline followed by a quick recovery from 1943 to 1947 which
must be due to relaxation of standards during the war when large-
scale recruitment took place and the subsequent upgrading of
standards when the recruitment tapered off.

The same patiern of changes is visible in the different
communities also. It would appear that there are some long term
cyclical changes in the average stature of these populations

depending possibly on economic conditions or other factors.



CHAPTER X COMMUNITY, AGE AND YEAR OF RECRUITMENT

10.1_ Non-orthogonality

One coriticism that may be levelled against our findings in
regard to the secular trend is that the observed differences might
conceivably be partly or wholly due to the effect of age differences
or d.fferences among communities or both. The same criticism is
applicable to the significant components of variation associated with
age and communities., This criticiem derives ite sirength from the
fact that for different years of recruitment we have unequal numbers

belonging to different ages and communities.

10.2 Factorial design

The original design was to have equal numbers in each cell
:opresonting a particular year, age and community and also for the
marginal totals. However that design got distorted in practice as the
required numbers were not forthcoming from all the celles. Sometihing
of the original design could, however, be salvaged by retaining only
such of the communities, yéars and age groups as have exactly 100
recruits from each of the cells included among them. In Table 10.1
we give all the mean values of siature thus salvaged. We have
retained ten communities, six age groups and all years of recruitiment
except 1949. Thus we are left with 420 mean values each based on a

sample of 100 recruits.

10.3 Anslysis of variance
The obvious thing now is to carry out an analysis of variance
treating the data as the result of a three-factor experiment with 10,

6 and 7 levels of the respective factors. This has been carried out

109
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Tatle 10.1 Mean stature by communities, age groups and years of recrultment,

(each entry is based on a sample of 100 recruits)

age ! 3 v

rear of recruitment
1948 1950 1951 1952 1953 1954 1954

Bihari Hindu

18 66.9 66.7 5641 66.8 6.1 55.6 56 o
19 7. 67.0 66.0 4.8 56 .6 £8.6 ££49
20 559 €5, 6.3 68.8 6.4 65.7 .
21 45.5 67.1 £5.9 766 6C.5 56,0 6648
22 6.3 66.9 £5.8  56.3 56.5 6.0 6643
23 i5.0 £6.9 $5.2  55.0 (6.2 554 £5.8
Jat
18 £7.2 657.3 67.2 67.3 6742 £7.7 6743

19 YR £7.2 7.4 5741 673 57.9 476

21 47.8 5746 67.0 A7 46 67.5  47.5 5749
22 57,0 &7.6 67.2 &7 .6 £7.5 £8.2 87.9

-’

23 67 £8.2 47.1  67.3 7.6 47.5 579
Malayal! Hindu
18 65,0 65.6 £5.9 546 66.2  £5.8 56 o
19 6545 65.8 66. 55.7 66.2 £5.3 66.5
20 65.5 65.5 66.2 661 66.2  A5.2 6543
21 55,2 £5.4 6640 6543 6642 £6.1 £€ 4
22 55.2 55.9 55.8 6642 66.1 5643 £6.0
23 £5.3 £5.9 6546 G6el 6661 56 ol 66 40
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age s b

1948 1950 1953 1952 1953 1954 1955
, Maratha
18 4,2 £5.1 55,0 4.7 £5.9 £5.6 £5.8
19 £4.8 5541 £5.1 £5.0 £5.9 £5.6 86.2
20 &h.9 65.6 £5.3 .5 65,5 £5.5 e
21 £5.1 &l 5 6£5.4 £5.1 65.4 6640 66.2
22 £5.0 £5.1 £5.2 £5.6 £5.5 45,7 5640
23 £5.1 £5.0 £5,3 55.3 6.1 A8 6640
Funjabi Hindu
18 65.4 65.5 66 .4 6.3  £7.1 6643 5.2
19 66.2 £7.0 6646 £6.8 6.7 6.7 65 1
20 66.3 £5.6 66.6 6.6  &7.0 56.8 £6.8
21 Sl 66.6 &6 .6 66.5 £.6 56.3 55 .4
22 66.0 66.6 a1 661 H6.9 E5 .4 6645
23 66.3 6€.2 65.8 66.3  56.7 66.0 6640
Rajput

18 66.7 ¢E.9 6643 66.6  £7.0 67.3 67.1
19 £7.0 67.1 66.8 66.8 66,9 674 A7.8
20 66.9 €6.8 6.9 66.9  57.1 7b 57.6
21 £7.0 6643 £6.8 7.1 E7.4 6746 674
22 66.3 54,7 £6.7 66.9 7.6 7.7 67.5
23 85,9 66.9 66.9 7.2 87.6 57.5 7.5
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age ! ¥

year of recruitment
— ’ 1948 1950 1951 1952 1953 195k 198¢&

Sikh (Other)

18 67.3 £7.1 €7.8 57.8 67.8 47.0 67.7
19 £7.3 674 YA £8.0 £7.8 65,6 ‘7.9
20 64,5 £ .8 66,6 57.9 47.8 67,2 7.8
21 57.5 68.0 £7.1 £7.9 £7.9 67.6 47.8
22 £7.5 £7.7 67.3 67.9 a7.9 £7.5 £7.7

23 66 o4 7.6 67.0 7.9 R 3 £7.7 a7

,South Indian Christian

18 £5.4 45.8 £5.7 £5.7 6641 £6.2 6603
19 £5.1 6.1 66.1 61 £5.9 £4.0 6646
20 £5.2 66.2 £6.0 £5.7 66.5 66.3 66,0
21 45,0 65.5 65.5 £5.9 “5.1 6541 5443
22 $5.3 £5.8 £5.7 5040 £6.0 a1 58.3
23 65.6 £8.7 £5.7 66.0 65.2 6541 6642
Tamil Hindu
18 £5.7 66.9 £5.8 £5.8 65 b 5641 6641
19 65.0 65.2 £5.9 6641 66.7 6641 663
20 65.8 65.6 5641 £6.3 66.3 66.0 56 .6
21 45,7 £5.6 £5.9 £5.9 66 .1 65.8 5641
22 £5.6 é5.7 6.1 £5.7 66.8 5.1 | GB.1

65.7 £6.2 £5.9 6641 56.8 66.0 6642

U.!, Hindu
£5.8  £5.8  66.5 (5.8 6.7  66.5  66.2

£5.8 6.2 66.3 5642 67.0 67.0 67.2
66,1 £5.7 66.9 66 .1 56.2 66.5 66.8
66.2 6£5.6 6641 66.2 66.8 66.7 £6.5
55,6 6643 6.3 £5.9 £7.0 66,5 66.9
£5.8 £6.4 66.1 66.1 66.5 €6.5 SR
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and the resulte are presented in Table 10.2. It can be seen from
this table ithat the three 'main effects' as well as the first order
interactions CA and CY are significant at the 1% level. The first
order interaction AY is significant at the 5% level.

Table 10.2 Analysis of variance of mean stature

variation ar os s F
main effectis
community (C) 9 194.0 21.56  280.,00%%#
age (A) 5 1.3 0.26 3.38nnn
year (Y) 6 19.9 3.32 43.12%%
interactions
CA 45 5.1 0.11 1.43%%
cY 54 18.5 0.34 4.42%0n
AY 30 3.2 0.11 1.43%
error 270 20,9 0.077
total 419 262.9

The significance of the communal and age differences is
understandable and perhaps in accordance with what one expects. What
is of greater interest is the finding that the secular trend reflected
in the mean values for different years of recruitment is not merely an
apparent effect attributable to differences in community or age.

The significant interaction CA shows that the pattern of change
with age is different for adifferent communities. Similarly the
significant interaction CY shows that the secular trend also differs
among the different communities. The interaction AY which is not easy
o interpret &ay perhaps be a chance effect as it is not significant

at the 1% level.
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10.4 Mean values of stature

In Tables 10.3, 10.4 and 10.5 we present marginal mean
values of stature respectively for communities, age groups and
years of recruitiment.

Table 10.3 Mean values of stature in samples of
4200 from each community

{ mean stature

communi ty { 4in inches
Sikh (Other) 67.52
Jat 67.52
Rajput 67.07
Punjabi Hindu 66.41
UP Hindu 66.33
Bihari Hindu 66.31
Tamil Hindu 66.08
South Indian Christian 65.91
Malayali Hindu 65.86
Maratha 65.39
total 66.44

The ‘oritical difference' at the 5% level for the mean values
in Table 10.3 is 0.085. Judging agsinst this standard the communities
Sikh (Other) and Jat are not different in stature. So also the
difference between the Hindus of UP and Bihar which are adjoining
states is not significant. South Indian Christian comes in betwean
Tamil Hindu and Malayali Hindu and is not significantly different
from either. The remaining differences are all statistically

significant. The communities except for those with insignificant
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mutual differences occur in the same relative order in Table 10.3 as

when their mean stature based on the entire data we have is considered.
This shows that the indirect effect of age and year of recruitment may
not have affected our analysis of stature among different communities.

Table 10.4 Nean values of stature in samples of TOOO
from each group

mean iﬁiture

age group in inches
18- 66.34
19- 66.51
20- 66.47
21~ 66.45
22~ 66.46
23- 66.40
total 66.44

The oritical difference in this case is 0.067. It can be seen that the
significant differences are between age group 18 and perhaps also age
group 23 and the rest of the age groups as a whole.

Table 10.5 Mean values of stature in samples of 6000
from each year of recruitment

year of mean stature
recruitment in inches

1948 66.07

1950 66.39

1951 66.26

1952 66.40

1953 66.71

1954 66.52

1955 66.72

total 66.44
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A the critical difference for the means in Table 10.5 is 0.071, all
the successive differences are significant. An increasing tirend is

noticeable.

10.5 Secular trend in stature

To obtain a confirmation of the secular trend discussed in
chapter VIII we have calculated the coefficients of regression of
mean stature on years of recruitment separately for each age group
of each community considered in this chapter. The resulis are given
in Table 10.6.

Table 10.6 Regression coefficients of stature on years of
recruitment dy communities and age group

@ _groups )

community 18- 1 79- 1 20- 21- 1 22- 1 —53:— average
Bihari Hindu -0.121 -0.084 -0.096 0.090 -0.032 -0.010 -0.042
Jat 0.035 0.055 0.081 0.010 0.137 0.022 0.037

Malayali Hindu 0.159 0.071 ©.033 0.170 0.121 0.121 0.112

Maratha 0.220 0.189 0.146 0.184 0.145 0.146 0.172
Punjabi Hindu 0.104 0.015 0.130 0.018 0.074 -0.015 0.054
Rajput 0.082 0.092 0.106 0.129 0.208 0.111 0.121
Sikh (Other) 0.034 0.005 0.137 0.031 0.033 0.170 0.068

Tamil Hindu 0.018 0.048 0.106 0.066 0.098 0.070 0.068
U.P. Hindu 0.091 0.207 0.090 0.112 0.171 0.082 0.125
average 0.075 0.074 0.084 0.099 0.108 0.080 0.087

It can be seen from this table that for Bihari Hindu the
regression is negative except in age group 21. This negative regression

was noticed in the analysis in chapter VIII also.



117

In all the other cases the regression coefficients are positive
except for one value for Punjabi Hindu in age group 23. There is
therefore no doubt that the secular trend is statistically signifioant.

The average regression coefficlent varies considerably among
communities. The largest value is for Maratha and the smallest positive
value is for Punjabi Hindu. It appears as if the shortier populations
are growing in stature comparatively faster.

The rate of secular change of stature (as represented by the
regression coefficient) increases with age up to the age of 22. In

the next age group there is a decrease.

10,6 Study of standard deviations

We remarked in Chapter III while dealing with the effect of
recruitment standarde on the diatribﬁtion of stature, that if the
increasing secular trend was confined to the lower half of the range

Table 10.5 Analysis of variance of standard deviation

source of as as me F
main effects

community (C) 9 4.242 0.4713 14.069ne»

age (A) 5 1.883 0.3766 11.242%%#

year (Y) 6 1.304 0.2173 6.487nne
interactions

CA 45 1.795 0.0399 1.191

cY 54 2.412 0.0447 1.334

AY 30 0.917 0.0306 0.901
srror 270 9.050 0.0335%
total 419 21.603

of stature then we must expect a decreasing trend in standard devia—

tion. For testing whether this is in fact the case we can use the
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standard deviations in the different samples of which the means are
given in Table 10.1. We give these 420 standard deviations in
Table 10.7 and the analysis of variance in Table 10.8. The main
effects of community, age and year are significant but the inter-
actions are not.

Our immediate interest is in years of recruitment. The
average standard deviations in different years are given in

Table 10.9 from whioch it can be seen

Table 10.9 Average standard deviations in each year of

recruitment

year of average standard

recruitment deviation
1948 1,882
1950 1.875
1951 1.882
1952 1.877
1953 1.743
1954 1.803
1955 1.767
total 1.833

that there is a marked lowering of standard deviation during the
period 1953-55 as compared to the period 1948-52,

From Table 10.10 giving average standard deviations at
different agee it can be seen that as age advances the standard

deviation becomes larger.
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Table 10.7 Standard deviations by commmities, age groups and years of
- recrultment.
(each entry is based on a sample of 100 recruits)
age ! Y :
1948 1950 1951 1952 1953 195k 1958

Bihar! Hindu

18 2.1 242 2.1 1.9 1.8 1.8 1.6

19 1.9 2.1 2.0 1.9 2.1 1.9 2.2

20 1.7 2.3 2.3 2.1 1.9 2.0 1.9

21 2.6 2.0 2.1 240 1.8 2.0 1.9

22 2.1 1.8 1.9 1.6 2.0 22 2.0

23 2.4 2.0 2.1 2.4 242 1.9 1.7
Jat

18 1.k 1.8 1.4 1.6 1.7 1.6 1.6

19 1.9 1.7 1.7 1.7 1.7 1.8 1.6

20 1.8 1.7 1.6 1.8 1.4 1.8 1.6

21 2.0 1.8 1.5 1.8 1.7 1.8 1.6

22 1.7 2.0 1.9 1.6 1.8 1.0 1.8

23 2.3 1.8 1.7 1.7 1.6 1.6 1.8
¥alayeli Hindu

18 1.9 1.6 1.8 2.0 1.9 1.8 1.8

19 1.7 1.9 1.8 2.0 1.6 1.8 1.8

20 145 1.8 1.7 1.7 1.7 1.8 1.5

21 23 1.7 1.7 1.8 1.7 1.7 1.7

22 1.8 1.7 1.6 1.9 1.6 1.8 1.7

23 1.8 1.6 1.7 1.6 1.6 1.6 1.7



age ! Y

ear. of recrulimept
1948 1950 1954 1982 1953 1954 1958

Maratha
18 1.7 1.5 2.0 1.7 1.9 1.6 1.6
19 2.0 1.8 1.9 2.0 1.6 1.7 1.6
20 1.8 1.5 2.2 2.1 1.4 1.6 1.7
2 1.9 1.8 1.8 2.0 1.5 1.9 1.8
22 2.3 2.2 2.0 2.4 1.4 2.0 1.9
23 2.1 1.9 2.0 2.0 1.6 1.5 1.8

Punjobl Hindu

18 1.7 1.7 2.0 1.7 1.8 1.8 1.8
19 1.8 2.2 1.9 1.8 2.0 2.1 2.1
20 1.9 1.9 1.8 1.9 2.2 2.1 1.7
21 1.8 2.2 2.2 2.1 1.9 2.0 1.8
22 2.1 2.1 2.1 2.0 2.0 2.6 1.8
23 1.9 1.9 2.1 1.9 1.9 2.3 1.8
Ra Jput
18 1.5 1.5 2.0 1.8 1.3 1.k 1.1
19 1.8 1.8 1.8 1.3 1.7 1.6 1.5
20 1.9 1.5 1.9 1.7 1.5 1.6 1.8
21 1.7 1.8 2.0 2.0 1.8 1.6 2.0
22 1.7 2.1 1.8 2.1 1.8 1.8 2.0

23 1.7 2.2 2.0 2.0 1.5 1.9 1.7
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age Y o)
-— 1948 1950 1951 1952 1953 1954 1958
Sikh (Other)
18 2.0 1.8 1.9 1.5 1.4 1.9 1.4
19 1.7 2.0 1.9 1.8 1.6 2.0 2.0
20 1.6 2.0 2.3 1.8 1.8 2.1 1.8
21 2.0 1.8 1.9 2.4 1.9 1.7 2.2
22 2.2 1.8 2.1 2.4 1.8 2.2 2.0
23 1.7 2.1 1.9 2.0 2.2 2.2 1.8
South Indizn Christian
18 1.8 1.7 1.7 2.0 1.2 1.8 1.7
19 1.6 1.6 1.9 1.7 1.6 1.8 1.8
20 1.9 1.7 1.6 1.6 1.9 1.7 1.7
21 2.0 1.9 1.8 1.7 1.7 1.6 1.7
22 2.0 1.6 1.8 1.7 1.6 1.8 1.8
23 1.5 2.0 1.8 1.7 2.0 1.8 2.0
Tamil Hindu
18 1.5 1.6 1.6 1.8 1.8 1.4 1.7
19 1.6 1.8 1.7 1.9 1.7 1.5 1.6
20 1.6 2.1 1.9 2.0 1.5 1.8 1.7
21 2.1 2.0 1.5 2.1 1.6 1.6 1.5
22 1.9 241 1.8 1.8 2.0 1.7 1.9
23 1.9 2.0 1.9 1.9 1.9 1.6 1.7
U.P. Hindu
18 1.9 1.7 1.6 1.7 1.7 2.1 1.5
19 2.0 1.8 1.6 1.9 1.6 1.3 1.7
20 1.8 1.9 2.2 1.9 1.7 2.0 1.9
21 2.1 2.3 2.1 1.9 1.6 - 1.8 1.7
22 2.1 2.0 1.9 1.8 2.1 1.9 2.0
23 2.1 2.1 2.3 2.0 2.0 1.9 2.0
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Table 10.10 Average standard deviation at different ages

age average standard

deviation
18“‘ 10713
19~ 1.794
20~ 1.816
22“' 1-907
23"' 10893
total 1.833

This phenomenon (which can also be noticed in many of our tables
giving 'within' variance at different ages) may be due to the same
reason as the decrease in standard deviation noticed in Table 10.9.
Younger age groups having comparatively fewer short people have a
lower standard deviation.

The average standard deviations for different communities

are shown in Table 10.11.

Table 10.11 Average standard deviations in different

communities
community ::;izfgegtandard
Bihari Hindu 2.012
Punjebi Hindu 1.962
Sikh (Other) 1.919
UP Hindu 1.886
Maratha 1.826
Tamil Hindu 1.7TT1
Malayali Hindu 1.752
South Indian Christian 1.750
Rajput 1.748
Jat 1.700

total 1.833
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The standard deviation varies from 1.700 for Jate to 2.012 for Bihari

Hindus. The factors, if any, behind these differences are not clear.



CHAPTER XI. CORRELATION BETWEEN STATURE AND OTHER CHARACTERS

11,1, Army snthropometiric survey

In this chapter we shall consider the correlation between stature
and some physical and physiological characters. The statistics used for
this purpose are taken from an anthropometric survey of Indian soldiers
conducted during 1951-52. The correlation with weight and chest girth
will be studied in the next chapter on the more plentiful data we have
collected from recruiting centres and which constitute the main basis of
the present work.

During 1951-52 an investigation was conducted by the Army
Statistical Organisation in which a number of body measurements were made
on each of a sample of some 4,600 soldiers from the Indian army. From
this, data relating to 4,000 soldiers was subjected to statistical
analysis to determine specifications for uniforms. During the course of
this analysis correlations among the body measurements had to be studied
along with means, standard deviations etc. All this analysis was in
pursuit of two 'key measurements' on the basis of which uniforms of
different 'sizes' may be classified. After a great deal of calculation
stature and weight were found to be the most suitable key measurements,
in the sense that these were correlated to the remaining measurements 1o

a greater extent than any other pair of measurements.

11.2. Correlations

From among the correlations produced in this manner those with
stature ae one of the variables are collected together and presented in
Tables 11.1 and 11.2 (Appendix 11B). The average stature for the series

of 4,000 soldiers was 167.5 cms and the standard deviation was 6.0 oms.
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Table 11.1 Showing for body characteristice the means, standard
deviations and correlations with stature

S.Ho. Character Mean SD S::i‘i::iﬁg.
1 2 3 4
(1v) (1v)
1 Weight 126 12 0.51
(mm) (mm)
2 Cervicale height 144.5 57 0.97
3 Keck hase h‘ight 14308 506 0097
4 Shoulder point helght 138.7 5¢5 0.96
5 BElbow height 106.2 4.3 0.91
6 Wrist level height 80.5 3.6 0.85%
1 Sternale heighi 139.0 53 0.97
8 Arm soye level height 126.9 5.2 0.96
9 Post upper arm 38.0 1.9 0.74
10 Sleeve length 65.7 3.0 0.76
11 Waist height 108.0 5.0 0.93
12 Hip height 87.1 4.3 0.87
13 Knee height 46.7 2.7 0.87
15 Depth of scye 17.9 1.8 0.32
16 Waist to hip 21.6 2.1 0.42
17 FKeck girth 38.8 1.7 0.29
18 Normal chest girth 90.0 4.2 0.25
19 Arm scye girth 41.6 1.9 0.40
20 Upper arm girth 26.9 1.8 0.07
21 Elbow girth 24.9 1.2 0.32
22 Lower wrist girth 16.7 0.8 0.37
23 Across back 18.7 1.3 0.28
24 Waist girth 12.1 4.4 0.19
25 Thigh girth 49.1 2.9 0.20
26 Xnee girth 33.0 1.7 0.45
21 Small girth 30.5 1.5 0.30
28 Calf girth 32.7 1.7 0.16
29 Minimum leg girth 20.7 1.1 0.24
30 Ankle 5irth 2507 1.2 0.31
34 Hip girth 89.0 4.4 0.31
32 Front of scye 30.0 2.0 0.19
33 Post hip arc 21.7 2.0 0.36
34 Post waist length 38.4 2.0 0.44
35 Ant. waist length 33.0 1.9 0.26
36 Shoulder length 12.4 1.1 0.35
37 Over shoulder 40.4 2.2 0.37
38 Front shoulder 29.2 1.5 0.33
39 Front over shoulder 28.8 1.6 0.32
40 Total crotch T1.8 4.4 0.39
41 Ant. chest aro 21.4 1.5 0.34
42 Ant,. waist arc 20.7 1.8 0.09
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For individual communities the average and standard deviation of stature
are given in Table 11.2. Brief notes on the measurements are given in
Appendix 11A.

In Table 11.1 forty-two characters are listed. The statistics
given against each character are based on 4,000 observations. The first
character is weight which has a correlation of 0.51 with stature. This
value is in good agreement with the general experience of investigators
who have correlated stature and weight. In particular this value agrees

with the resultis we have presented in the next chapter.

11.3. Vertical measurementis

The fifteen characters from S. No. 2 to S. No. 16 are measured
vertically as segments of stature. An interesting relationship seems to
sxist between the correlation of these measurements with stature and the
sverage magnitude of these measurements. The relationship is represented
in Chart 11.1 in which a freehand curve is drawn to indicate the manner
in which the correlation increases from low values to unity as the
vertical measurement increases from a small fraction of stature to the
whole of total stature. If 'waist level height' for instance had varied
proportionately with total stature, we should have expected a correlation
coefficient approximately unity and not 0.85 as actually observed. It
looks as if e&ery segment of total stature has an element of independent

variability not determined wholly by the variability in stature.

1’ 040 Girthﬂ

The remaining characters are either girths or sections the

correlstion of stature with which varies from 0.07 to 0.45. There appears
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to be no note-worthy law connecting the correlations with the magnitude
of the characters unlike in the case of vertical measuremenis.

In Table 11.2 the correlations along with means and standard
deviations are shown separately for twenty different commungl groups
which were distinguished in the anthropometric survey of 1951-52. Each
\of these communal groups can be identified with one or other of the
twenty~five communities we have been dealing with, except 'Biharis and
UP' which is a combination of Bihari Hindus and UP Hindus. The
statistiocs in Table 11.2 are based on 200 soldiers for each group.

We are not here concerned with the differences among these
communities in respect of the means and standard deviatione of the
characters, though this will certainly be an interesting topic to
investigate. In the correlations with stature the differences noticed
are within limite of sampling fluctuations except in the case of weight.

In the correlation between stature and weight there appears 1o
be significant communal differences. Ahirs who are the tallest group
have the least correlation between stature and weight and Assamesse
who are the shortest have the highest correlation. With some exceptions
ljow correlations are to be found among tall groups and high correlations

among short groups.

11.5. Blood group and blood pressure

Two publications one dealing with the relation between stature
and blood group and the other referring inter aliea to the relation
betiween blood pressure and stature are added to this chapter. Data
for these two papers are from the same survey of soldiers which forms
the basis of the correlations we have presented in this chapter. The

blood group paper covers 543 soldiers more than the 4,000 in the
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preceding analysis, and the blood pressure data was collected only
from 2,562 soldierse in all.

In the paper on blood groups it is shown by analysis of
variance that the variation in stature between blood groups is
significant in relation to the variation within blood groups.

.Persons of blood group B are slightly taller than persons of other
blood groups. The magnitude of the difference, however, ies small -
eight millimeters between the tallest and shortest blood groups.
Differences of this order could not have been detected without the
comparatively large number of measurements we have made. This
probably explains why thie result was not noticed hitherto.

The superior stature of blood group B persisis even when the
data is analysed meparately for each state. Similarly an analysis
for different communities also confirms the finding.

In the paper on blood pressure the correlation between stature
and systolic as well as diastolic blood pressure is studied separately
for different age groups and for different communities. The general
conclusion is that there is hardly any evidence of significant
correlation between stature and blood pressure. This is in contrast
to the correlation between weight and blood pressure which though
smali in magnitude (0.0740 systolic and .0989 diastolic) is

statistically significant.
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Reprinted from Sankhyd : The Indian Journal of Statistics, Vol. 21, Parts 1 & 2, 1959.

RELATION BETWEEN STATURE AND BLOOD GROUP
AMONG INDIAN SOLDIERS

By N. T. MATHEW
Army Headquarters, India

SUMMARY. This paper analyses blood group data relating to 4543 soldiers of the Indian army
surveyed in 1952.53. It is seen that there are significant differences in stature among the different blood
groups. Group B is the tallest and group A the shortest. These differences persist even when the data
are considered separately for different states and communities. Analysis of the gene frequencies in dif-
ferent states and communities reveal certain interesting group affinities.

1. INTRODUCTION

An important source of interest in the study of blood group frequencies is
the light that they throw on anthropological differences. Anthropometrists had been
using in their work measurements of body dimensions for a long time even before
they started analysing blood groups. But no attempt seems to have been made to
correlate blood groups and body measurements. Some indications that blood groups
are related to physical traits such as proneness to contract certain diseases are referred
to by Mourant (1954). The data used in the present paper reveal significant variation
in stature among persons of different blood groups. This does not appear to have
been noticed before.

2. THE SAMPLE

The present data relate to 4543 soldiers of the Indian Army who formed part
of a somewhat larger sample of soldiers selected for a survey of body measurements
carried out in 1952-53. The primary object of the survey was the collection of data
for standardization of clothing sizes. A medical officer, Capt. D. N. Bhattacharya,
who was in charge of the field work found time for blood group determinations while
his measuring team was busy on the body measurements.

Soldiers of the Indian Army cannot be regarded as a random sample of the
general population of the country. The volunteers, who come forward for recruitment
belong in varying proportions to different economic, social and regional strata. The
actual recruits are further selected to conform to certain standards of height, weight
and other physical characteristics.

The 4543 soldiers considered here do not constitute a random sample of
soldiers. They were chosen from units located at the time of survey in Delhi and some

1



Vor. 21 ] SANKHYA : THE INDIAN JOURNAL OF STATISTICS [ Parrs 1 & 2

other stations, so as to obtain 200 soldiers from each of a number of ‘army classes’
which had to be studied separately for clothing sizes.

However, these considerations may not affect conclusions about blood group
frequencies as blood group did not influence the selection in any way.

The ‘states’ referred to in this paper are the pre-reorganization states which
existed in India at the time of the survey plus Nepal which is outside India. The
communities are either tribes (e.g. Adibasis, Ahirs) or linguistic-territorial groups
(e.g. Bengalees, Biharis, Tamilians) or religious groups (Muslims, Sikhs, Christians).
None from these three religious groups are included in any of the tribal or linguistic
or territorial groups. Statements made by the subjects at the time of the survey
form the basis of grouping. ‘Sikhs (M & R)’ stand for Mazhabi and Ramdasia
Sikhs who are supposed to have belonged originally to low caste Hindus. ‘Syrian
Christians’ are an indigenous group whose connection with Syria is not racial.

3. DIFFERENCES IN STATURE

The main object of this paper is to invite attention to differences among the
average values of height in persons belonging to the four ABO blood groups. In
Table 1 we give the analysis of variance of height between and within blood groups.

TABLE 1. ANALYSIS OF VARIANCE OF HEIGHT (cm?2)

source of d.f. 8.8, 7m.9. F
variation
between blood groups 3 467 155.6 4.37
within blood groups 4539 161607 35.6
total 4542 162074

The ratio of variances which comes out as 4.37 exceeds the one per cent level of
significance. The mean height for each blood group is given in Table 2.

TABLE 2. MEANS AND STANDARD ERRORS OF HEIGHT IN CMS

blood groups O A B AB total
number of observations 1480 1242 1406 415 4543
mean v 167.6 167.2 168.0 167.3 167.5
standard error of mean 0.16 0.17 0.16 0.29 0.09

It would appear that the ‘B’ group is taller than the other phenotypes. Second in
order of height comes ‘O, third is ‘AB’ and the shortest is ‘A’.

The significance of the variance ratio of Table 1 may possibly be due to the
total sample being a mixture of individuals from different parts of India with different
proportions of the O, A, B, AB phenotypic frequencies and different average heights.
The individuals are classified by state and communities for a closer study in the
following section. '
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Similar analysis for weight as well as blood pressure did not reveal any signi-
ficant differences. The averages of age for the four groups were also found to be
nearly equal, being 26.7, 26.6, 26.6 and 26.7 respectively for O, A, B and AB. Even
for height the magnitude of the difference is so small that significance could not have
been achieved in smaller series of observations. This probably explains why such
differences were not noticed before.

. Analysis of variance was carried out separately for the twenty states and
thirtytwo communities considered in this paper. The total numbers in these states
and communities vary from 4 to 970. Only in one case did the variance ratio prove

significant.

4. STATES AND COMMUNITIES

The effect, if any, of blood group on height must be regarded as superimposed
on the effect of environmental and racial differences. These two latter factors may
to some extent be reflected in the differences between states (Table 3) and commu-
nities (Table 4).

TABLE 3. AVERAGE HEIGHT BY BLOOD GROUPS AND STATES

frequency average height in cm
state total total
0 A B AB 0O A B AB
(1) 2 3 @ By (o) (7) (8) 9 (10) (1L
Assam 78 84 42 5 209 160.8 161.1 161.7 160.9 161.1
Bihar 61 84 82 42 269 167.1 166.8 166.3 166.2 166.6
Bombay 116 104 117 36 373 165.7 165.8 166.0 166.1 165.8
Coorg 5 1 4 2 12 167.0 166.5 167.9 170.5 167.8
. Delhi 8 6 8 - 22 170.5 172.5 176.6 173.3
Himachal Pradesh 7 9 8 2 26 168.2 169.1 170.0 171.5 169.3
Hyderabad 5 2 3 i 1 166.1 167.0 165.7 160.5 165.6
Jammu and Kashmir 67 83 97 28 275 168.5 169.3 168.4 169.0 168.7
Madhya Bharat 3 - 5 1 9 167.2 - 169.3 166.0 168.2
Madhya Pradesh 20 17 19 7 63 167.6 166.9 165.6 165.0 166.5
Madras 229 109 171 34 543 167.5 166.8 167.0 167.5 167.2
Mysore 6 3 2 3 14 163.8 164.3 168.5 171.0 166.1
Orissa 5 1 3 1 10 166.8 158.5 165.3 160.5 164.9
PEPSU 62 41 51 21 175 171.7 169.6 171.4 169.5 170.8
Punjab 291 262 329 88 970 170.1 170.3 170.5 169.3 170.2
Rajasthan 110 54 80 14 258 170.5 170.5 171.1 169.5 170.6
Travancore-Cochin 8 56 50 7 199 167.3 165.5 166.9 165.4 166.6
Uttar Pradesh 200 217 240 100 757 167.2 166.3 167.1 166.1 166.8
West Bengal 50 48 49 11 158 167.3 167.1 167.4 166.0 167.2
Nepal 71 61 46 12 190 161.0 162.3 162.2 163.0 161.9
total 1480 1242 1406 415 4543 167.6 167.2 168.0 167.3 167.5
number of group averages } observed 9 7 16
greater than the state averages 5

expected 10 9.5 10 9.




133

Vor. 211 SANKHYA : THE INDIAN JOURNAL OF STATISTICS {ParTs 1 & 2

It will be seen from Table 3 that among states the a(veralgey height varies by
12.2 cms from 161.1 cms in Assam to 173.3 cms in Delhi. Yet in 16 out of 20 states
the average height of B is greater than the general average for the state. Due to
.chance only 10 out of 20 states can be expected to have B taller than the average.
The difference between the numbers observed and expected can be seen to be statisti-
cally significant.

TABLE 4. AVERAGE HEIGHT BY BLOOD GROUPS AND COMMUNITIES

frequency average height in cms
community S total - total
O A B AB o A B AB

Adibasis (Bihar) 27 37 41 21 126 163.4 164.7 164.5 163 .4 164.1
Adibasis (Other) 8§ 12 10 2 32 164.7 163.8 165.8 160.5 164.4
Ahirs 77 62 74 24 237 171.5 171.4 172.5 171.2 171.8
Andhras 36 21 29 793 167.5 164.8 165.7 167.0 166.3
Assamese 76 38 81 5 200 160.5 161.0 160.8 160.9 160.8
Balmikis 4 5 17 4 30 163.4 168.8 166.7 159.0 165.6
Bengalees 53 53 B7 12 175 168.0 166.9 167.5 165.3 167.3
Biharis 22 28 27 18 96 , 171.1 170.0 169.1  170.4 170.3
Christians (Syrian) 37 22 23 2 84 167.2 165.4 167.3 169.3 166.8
Christians (Tamil) 19 13 29 6 67 167.3 168.7 166.7 164.1 187.0
Christians {(Other) 5 1 5 - 11 163.0 170.5 162.9 - 163.7
Coorgs 5 1 4 1 i1 167.0 166.5 167.9 172.0 167.7
Dogras 59 97 74 38 268 168.1 168.2 168.8 168.4 168.4
Garhwalis 40 75 57 24 196 162.5 163.0 163.9 163.0 163.2
Gurkhas 73 64 49 14 200 160.9 162.4 162.4 162.9 161.9
Gujjars 62 48 79 11 200 170.38 170.0 171.0 171.0 170.7
Hindus (U.P.) 7 19 238 19 78 187.8 170.2 165.1  167.4 167.5
Jats 51 81 46 ¢ 137 171.5 171.7 171.7 173.6 171.8
Jamru Hindus 50 B5 77T 18 200 168.4 168.2 168.1 169.5 168.3
Kanarese 3 2 1 2 8 171.7 166.0 171.5 170.8 170.0
Kumaonis 50 64 57 29 200 166.7 166.6 165.7 165.2 166.2
Lingayats 8 4 4 2 18 165.4 167.6 167.8 169.5 166.9
Mahars 64 51 64 21 200 164.4 163.9 164.6 165.8 164.5
Marathas 63 64 63 18 208 167.0 167.5 167.1 165.9 167.1
Malayalees 105 69 53 13 240 167.2 166.3 167. 4 167.0 167.0
Muslims (U.P.) 15 9 20 4 48 166.0 166.2 169.7 165.0 167.6
Oriyas 1 - 2 1 4 163.0 - 164.3 160.5 163.0
Punjabis 38 33 39 14 124 168.9 170.7 170.5 168.5 169.8
Rajputs 126 67 106 22 320 170.0 170.9 170.0 168.8 170.1
Sikhs (M & R) 66 52 67 17 202 167.6 167.6 168.5 167.0 167.9
Sikhs {Other) 100 59 88 21 268 172.6 173.1 173.0 171.1 172.7
Tamilians 120 42 84 16 262 167.6 166.7 167.3 168.1 167.4
total 1480 1242 1406 415 4543 167.6 167.2 168.0 167.3 167.5
number of group averages greater } observed 13.5 12 22 14
than the community average expected 16 15.5 16 15.5

Similarly it ecan be seen from Table 4 that the average height varies from
160.8 among Assamese to 172.7 among Sikhs (Other). But here also against an

4
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expected number of 16 communities we have actually 22 communities in which the
‘B> group is taller than the average. The difference can be seen to be significant at
the 5 per cent level.

From the evidence considered above, it seems likely that there are significant
though small differences in stature associated with blood groups. Group ‘B’ has
the highest average stature and probably ‘A’ the lowest. It is not easy to explain
why this should be so. This is unlikely to be the result of intermixture with a tall
race which came into India bringing with it also a high percentage of the B gene. It
is found that some of the primitive tribes of India have high proportion of B. Though
it is true that the races of Central Asia have comparatively higher frequency of B,
we have no evidence that they were also tall. The ‘Aryans’ are believed to have
come into India from the direction of Persia. But the Aryans probably had a low
frequency of B as is the case with present day populations in some Western European
countries.

The only tenable theory would be to regard a contribution to stature as the
effect of the B gene itself or some closely linked gene. Height is known to be the result
of a large number of genes. Perhaps one or two of these are linked to the B gene.

5. (GENE FREQUENCIES

In Tables 5 and 6 gene frequencies estimated by Bernstein’s method are given
respectively for the states and for the communities. Only such states and commu-
nities are shown as are represented by more than 25 individuals in our sample. Charts
1 and 2 give graphical representations of the gene frequencies in Tables 5 and 6 by
means of trilinear coordinates.

TABLE 5. DISTRIBUTION OF BLOOD GROUPS BY STATES

frequency of phenotype gene percentage
state total X2

(0] A B AB P q r 1d.f.
Assam 78 84 42 ) 209 24.55 12.12 63.30 6.79%*
Bihar 61 84 82 42 269 26.91 26.41 46.67 0.71
Bombay 166 104 117 36 373 20.27 23.21 55.82 0.00
Himachal Pradesh 7 9 8 2 26 24.35 21.82 53.81 0.37
Jammu and Kashmir 67 83 97 28 275 22.97 26.37 50.65 1.54
Madhya Pradesh 20 17. 19 7 63 21.21 23.24 55.54 0.18
Madras 229 109 171 34 543 14.16 21.08 64.76 0.12
Nepal 71 61 46 12 190 21.60 16.71 61.69 0.33
PEFSU 62 41 51 21 175 19.40 23.00 57.58 3.03
Punjab 291 262 329 88 970 20.12 24.58 55.30 1.10
Rajasthan 110 54 80 14 258 14.20 20.29 65.50 0.08
Travancore-Cochin 86 56 50 7 199 17.45 15.63 66.91 1.99
Uttar Pradesh 200 217 240 100 757 23.65 25.66 50.66 1.27
‘West Bengal 50 47 49 12 158 20.97 21.78 57.24 0.67
other states 32 14 25 7 78 14.38 23.00 62.60 1.03
total 1480 1242 1406 415 4543 20.30 22.60 57.11 0.00

**significant at 19, level

5
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TABLE 6. DISTRIBUTION OF BLOOD GROUPS BY COMMUNITIES

) frequency of phenotype . gene percentage
community - total X2
0 A B AB P q r 1d.f.

Adibasis (Bihar} 27 37 41 21 126 26.33 28.51 45.16 0.45
Adibasis (Other) 8 12 10 2 32 25.51 21.37 53.08 1.12
Ahirs 77 62 74 24 237 20.12 23.35 56.53 0.22
Andhras 36 21 29 7 93 16.37 21.68 61.95 0.03
Assamese 76 81‘ 38 5 200 24.80 11.54 63.64 5.52%
Balmikis 4 5 17 4 30 16.49 45,66 37.84 0.14
Bengalees 53 52 57 13 175 20.89 22.73 56.37 1.32
Biharis 22 29 27 18 96 28.05 26,64 45.28 1.82
Christians (Syrian) 37 22 23 2 84 15.64 16.35 68.01 1.76
Christians (Tamil) 19 13 29 6 67 15.40 30.97 53.64 0.04
Dogras ' 59 97 74 38 268 29.53 23.68 46.79 0.02
Garhwalis 40 75 57 24 198 29.91 23.61 46.47 0.93
Gujjars 62 48 79 11 200 16.23 26.156 57.60 3.48
Gurkhas 73 64 49 14 200 21.95 17.27 60.78 0.15
Hindus (U.P.) 18 19 23 19 79 o 26.94 30.42 42,51 5.80%
Jammu Hindus 49 55 77 18 199 20.66 28.02 51.31 - 1.99
Jats 52 31 46 9 138 15.77 22.50 61.73 0.10
Kumaonis 49 64 57 20 199 26.84 24.49 48.67 0.57
Marathas 63 64 63 18 208 22.27 21.96 55.76 0.46
Mahars 64 51 64 21 200 19.93 24.08 55.99 0.30
Malayalees 105 69 53 13 240 18.88 14.86 66.26 0.02
Muslims (U.P.') 15 9 20 4 48 14.62 29.32 56.06 0.00
Punjabis 38 33 39 14 124 21.10 24.22 54.67 0.24
Rajputs 126 67 105 22 320 15.02 22.33 62.65 0.01
Sikhs (M & R) 66 52 67 17 202 18.90 23.62 57.48 0.11
Sikhg (other) 100 59 88 21 268 16.22- 22.94 60.84 0.10
Tamilians 120 42 84 16 262 11.72 21.28 67.00 0.96
other communities 22 9 16 5 52 14.34 22.52 63.12 1.22
total 1480 1242 1406 415 4543 20.30 22.60 57.11 ~0.00

*significant at 59, level

The last column in Tables 5 and 6 gives value of x* (one degree of freedom)
for testing the agreement between the observed numbers of phenotypes, and the
expected numbers calculated from the estimateéd values of p, ¢ and 7. The agreement
is satisfactory except for Assamese and for U.P. Hindus.

6
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It is seen from Chart 1 that the populations of the States of Jammu and
Kashmir, Punjab, PEPSU, Himachal Pradesh, Uttar Pradesh, West Bengal, Bombay
and perhaps Bihar form a homogeneous group. Geographically, this group of states
forms a fairly compact region stretching across North and Central India. Assam,
Nepal and Travancore-Cochin are distinet from this group and from each other but
all are on the side of low ‘B’ gene frequency. Rajasthan and Madras are surprisingly
close to each other. '

Chart 2 shows that some of the primitive tribes of India are comparatively
rich in ‘B’ genes. Balmikis constitute a notable illustration with the highest percent-
age of ‘B’ genes and lowest O. The lowest frequency of B is among Assamese, Gorkhas
and Malayalees. The Malayalee Hindus and Malayalee Syrian Christians appear
to be racially close to each other, whereas the distance between the Tamil Hindus
and Tamil Christians is considerable. - The U.P. Muslims and U.P. Hindus also seem
to be distinet though the percentage of the ‘B’ genes in both groups is nearly same.

Detailed figures of blood group is given in Table 7. We have not calculated
gene frequencies from the detailed figures in Table 7 as the total numbers are small

in most cases.

TABLE 7. DISTRIBUTION OF SOLDIERS ACCORDING TO BLOOD GROUP BY COMMU-
NITIES WITHIN EACH STATE

frequencies
state communiby total

O A B AB
1 (2) 3) 4) (5) (6) )]
Assam Assamese 76 81 38 5 200
Bengalees 2 3 4 - 9
total -8 84 42 5 209
Bihar Adibasis (Bihar) 27 37 41 21 126
Adibasis (Other) 5 11 G 2 27
Ahirs 3 E 2 - 8
Bengalees - 1 1 1 1 4
Biharis . 22 29 27 18 96
Gurkhas - 1 - 1
Rajputs 2 3 1 - 6
Sikhs (Other) 1 - - - 1
total 61 - 84 82 42 269
Bombay Balmikis - - 1 - 1
Kanarese - 1 - - 1
Lingayats 6 4 4 2 16
Mahars 54 4] 57 i9 171
Marathas 55 56 55 15 181
Punjabis - 1 - - 1
Rajputs - 1 ~ - 1

Sikhs (Other) 1 - - -
total 116 104 117 36 373
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TABLE 7. DISTRIBUTION OF SOLDIERS ACCORDING TO BLOOD GROUP BY COMMUNI-
TIES WITHIN EACH STATE (Continued)

frequencies

state community - total
O A B AB
(1) (2) (3) 4) (5) (6) (7
Coorg Coorgs 5 1 1 1 11
Kanarese - - - 1
total 5 1 4 2 12
Delhi Ahirs 1 2 2 - 5
Balmikis 1 - - - 1
Gujjars - 2 - - 2
Jats 1 - 4 - 5
Punjabis 4 1 1 - 6
Rajputs - 1 - - 1
Sikhs (Other) 1 -~ 1 - 2
total 8 6 8 - 22
Himachal Pradesh Dogras 5 9 8 2 24
Punjabis 1 - - - 1
Rajputs 1 - - 1
total 7 9 8 2 26
Hyderabad Andhras 2 - - 1 3
Christians (Tamil) - 1 2 - 3
Lingayats 1 - - - 1
Mahars 1 1 1 - 3
Tamilians 1 - - 1
toral 5 2 3 1 11
Jammu & Kashmir Dogras 15 24 14 9 62
Jats — 1 1 — 2
Jammu Hindus 50 55 77 18 200
Punjabis - 1 - - 1
Rajputs - 1 2 -
Sikhs (other) 2 1 3 1 7
total 67 83 97 28 275
Madhya Bharat Ahirs - - - 1 1
Gujjars 1 - 1 - 2
Muslims (U.P.) - - 1 - 1
Rajputs 2 - 3 - 5
total 3 - 5 1 9
Madhya Pradesh  Adibasis 1 - - - 1
Bengalees - - 3 1 4
Christians (Tamil) 1 - - 1
Gujjars 1 - - - 1
Mahars 8 9 6 2 25
Marathas 8 8 7 3 26
Punjabis 1 - 1 - 2
Rajputs - - 2 3
total 20 17 19 7 63
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TABLE 7. DISTRIBUTION OF SOLDIERS ACCORDING TO BLOOD GROUP BY COMMU-

NITIES WITHIN EACH STATE (Continued)

frequencies
state cornmunity total
o] A B AB
(1) (2) (3) (4) (5) (6) (M
Madras Andhrasg 31 20 28 5 84
Christians (Other) 5 1 5 - 11
Christians (Syrian) 6 2 4 1 13
Christians (Tamil) 18 11 26 6 61
Kanarese 3 - 1 - 4
Malayalees 52 36 24 7 119
Marathas - - 1 - 1
Tamilians 114 39 82 15 250
total 229 109 171 34 543
Mysore Andhras 1 1 - 1 3
Kanarese - 1 - 1 2
Lingayats 1 - - - 1
Mahars 1 - - - 1
Tarmilians 3 1 2 1 7
total 6 3 2 3 14
Orissa Adibasis 2 1 1 - 4
Andhras 2 - - - 2
Oriyas 1 - 2 1 4
total 5 1 3 1 16
PEPSU Ahirs 24 12 20 7 63
Dogras - 1 - - 1
Gujjars 2 1 3 - 6
Jats 9 4 3 2 18
Punjabis 1 i 1 2 5
Rajputs 2 6 10 1 19
Sikhs (M & R) 8 12 8 6 34
Sikhs {Other) 16 4- 8 3 29
total 62 41 51 21 175
Punjab Abhirs 25 28 34 8 95
Balmikis 1 3 6 3 13
Dogras 39 63 52 27 181
Gurkhas - 1 - - 1
Gujjars 18 16 28 4 66
Jats 30 16 24 5 75
Punjabis 30 27 34 11 102
Rajputs 11 14 16 2 43
Sikhs (M & R) 58 40 59 11 168
Sikhs (Other) 79 54 76 17 226
total 291 262 329 88 970

10
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TABLE 7. DISTRIBUTION OF SOLDIERS ACCORDING TO BLOOD GROUP BY COMMU-
NITIES WITHIN EACH STATE (Conginued)

frequencies

state community total
0 A B AB

(1) (2) 3) (4) (5) (6) (7N
Rajasthan Ahirs 8 5 7 2 22
Balmikis - - 1 - 1

Bengalees 1 - - - 1

Gujjars 23 19 28 3 73

Hindus (U.P.) - 1 - - 1

Jats 11 8 12 1 32
Rajputs 67 21 32 8 128

total 110 54 80 14 258

Travancore Bengalees - - 1 - 1
& Christians (Syrian) 31 20 19 1 71
Cochin Christians (Tamil) - 1 1 - 2
Malayalees 53 33 29 6 121

Tamilians 2 2 - - 4

total 86 56 50 7 199

U.P. Ahirs 16 12 9 6 43
' Balmikis 2 2 9 1 14
Bengalees - 2 - - 2

Garhwalis 40 75 57 24 196

Gurkhas 1 1 2 1 5

Gujjars 17 10 19 4 50

Hindus (U.P.) 17 18 23 19 77

Jats - 2 2 1 5

Kumaonis 50 64 57 29 200

Muslims (U.P.) 15 9 19 4 47

Punjabis 1 2 2 1 6 -

Rajputs 41 20 39 10 110

Sikhs (Other) - - 2 - 2

total 200 217 240 100 757

West Bengal Andhras - - 1 - 1
Bengalees 49 47 48 10 154

Gurkhas 1 1 - 1 3

total 50 48 49 11 158

Nepal Gurkhas 71 61 46 12 190
1480 1242 1406 415 4543

grand total

6. COMPARISON WITH PREVIOUSLY PUBLISHED DATA

Mourant (1954) has quoted figures of blood group frequencies supplied by
House and Mahalanobis (1953) for a number of groups based on data collected from
the Indian Army during the 1939-45 War. Some of these groups are comparable
with corresponding groups in the present paper. Relevant figures are given in Table 8.
Majumdar and Bahadur (1952) have listed a large number of Indian groups for
which blood group data have been published. The groups, Jats and Rajputs, quoted

11
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by these authors appear to be comparable with corresponding groups in the present
paper. These figures are also shown in Table 8. '

TABLE 8. COMPARISON OF GENE PERCENTAGES

geno percentages

group source of data number —
tested P q oo
(M (2) (3) (4) (5) (6) B
Punjab Hindus present paper 124 21,10 24.22  54.67
House and Mahalanobis 615 18.05  25.94  56.01
Rajputs present paper 320 . 15.02 22.33 62.65
House and Mahalanobis 111 17.18 25.76 57.06
Malone and Lahiri 118 19.60 25.22 55.18
U. P. Hindus present paper 79 26.94 30.42 42.51
House and Mahalanobis 838 19.12 23.94 56.94
U. P. Muslims present, paper 48 14.62 29.32 56.06
House and Mahalanobis 109 17.98 26.16 55.87
Jats present paper 138 15.77 22.50 61.73
"Malone and Lahiri 277 17.28  24.14  58.58

The agreement between comparable gene percentages seem to be tolerably
good except perhaps in the U.P. Hindus. The number of U.P. Hindus in the present
sample is small and, moreover, there are a large number of castes in U.P. all of which
may not have been represented in our sample. Majumdar and Rao (1958) give blood
group data for a number of Bengal groups. The gene frequencies given by these
authors in Table 9, p. 321 of their paper are consistent with the frequencies given
in our Tables 6 and 7 for West Bengal and Bengalees.

I must thank Dr. C. R. Rao for many helpful suggestions in the preparation
of this paper.
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: FACTORS AFFECTING BLOOD PRESSURE OF INDIAN SOLDIERS
By N. T. MATHEW
Army Statistical Office, New Delhi

SUMMARY. Blood pressure measurements made in 1952-53 on 2562 soldiers of the Indian
Army show that the average values (105.1 mm. systolic and 55.1 mm. diastolic) are lower than those
generally used by medical practitioners in India. Further, Indian blood pressure appears to be lower
than that of Chinese and Americans. During the period from age 18 to age 39, it is observed that blood
pressure increases by about half a millimeter per year. There is a small positive correlation between
weight and blood pressure and perhaps a smaller correlation between height and diastolic pressure.
Blood pressure of soldiers is found to vary significantly among arms, geographical regions, communities,
and between vegetarians and nonvegetarians. The southern States of India constitute a compact region
of low blood pressure whereas in the north the blood pressure is higher.

INTRODUCTION

The chief value of blood pressure measurements is in the indication that they
provide regarding the physical condition of the persons measured. Blood pressure
is considered an important element of even routine medical examinations. Medical
practitioners have certain standards against which observed readings in any particular
case may be compared. These standard values do indeed take account of certain
progressive changes that are supposed to take place as age increases, but do not
usually depend on any other factor that may have relation to blood pressure. For
instance, in India no distinction in standards is made for the different geographical
regions, or for the different racial communities.

The present paper which is based on a survey of soldiers of the Indian Army
throws some light on these regional and racial differences, as well as on differences
due to age, height, weight, vegetarianism and marital status.

THE DATA

Measurements of blood pressure used in this paper were recorded during the
course of a survey primarily intended to obtain certain body measurements needed
for use in standardisation of clothing sizes. A medical officer (Capt. D. N.
Bhattacharya) was in charge of the measuring team. While the body measurements
were in progress, he was able to find time for taking readings of blood pressure as well
as certain other physiological observations. Readings of both systolic and diastolic
pressure were taken on right as well as left arms with the subject in a sitting posture.
All measurements were made using a standard mercury sphygmomanometer, the same
instrument being used in every case. The systolic reading is the pressure at which
‘the first rhythmic sounds appear’ and the diastolic reading denotes the pressure at
which ‘the clear sound becomes muffled.’ ‘

The results of investigation into a number of cases of extremely low blood
pressure found in this series were reported in a previous paper (1957). It was shown
therein that the low values were not likely to be due to errors of measurement as
a re-check after the lapse of three years by a second observer confirmed the general
accuracy of the original measurements.

13
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Blood pressure measurements were taken in all on 2598 soldiers. As there
were only small numbers at ages above 39 and below 18, totalling altogether 36, these
were left out from further analysis. Measurements on the remaining 2562 soldiers
are dealt with in this paper.

The above 2562 soldiers do not constitute a random sample of soldiers of the
Indian Army, much less of the general population in India. Recruits to the Indian
Army are in the first place all volunteers. It is reasonable to expect that such
volunteers will not be a fully representative cross-section of the general population,
but will come in varying proportion from different economie, social and regional strata.
In the second place, even amongst the volunteers only such individuals are selected
as come up to certain standards of height, weight and other physical characteristics.

From the army itself, selection was in such a way that (a) not less than 100
people belonging to certain ‘army classes’ (some of which are more or less arbitrary
groupings depending on regional and other considerations) were obtained and (b)
the units to be surveyed were located at the time of the survey in or around Delhi
(31 October 1952 to 24 December 1952) or around Ambala (19 March 1953 to 1 June
1953). A few units were selected also in Jammu and Kashmir (13 June 1953 to
11 July 1953) and some other places (16 July 1953 to 30 August 1953).

We have, therefore, to bear in mind these limitations in the selection of the
sample while drawing any conclusions from the data.

ACCURACY OF MEASUREMENTS

Though the measuring instrument was graduated to indicate multiples of
two millimeters of mercury and a few readings were recorded correct even to milli-
meters, it is evident from the data that a margin of error of at least five millimeters
on either side of the reading is likely. This can be seen from the frequency distribution
of blood pressures given in Table 1.

TABLE 1. FREQUENCY DISTRIBUTION OF BLOOD PRESSURE

blood pressure frequency blood pressure frequency
diastolic gystolic
30—34 7 75— 79
35—39 7 80— 84 63
40—44 392 85— 89 52
45—49 75 90— 94 366
50—54 853 95— 99 184
55—59 75 100—104 666
60—64 682 105—109 211
65—69 47 110—114 559
70—74 336 115—119 86
75—179 16 120—124 261
80—84 61 125—129 . 32
85—89 1 130—134 61
90—94 10 135—139 7
140—144 10
145—149 —
150—154 1

total 2562 total - 2562




'31 4 4
FACTORS AFFECTING BLOOD PRESSURE OF INDIAN SOLDIERS

The heaping up in the intervals including multiples of ten clearly indicates
a tendency to record in round numbers readings which should have been spread over
a range of ten millimeters about the round numbers. This tendency is much more
pronounced in diastolic pressure than in systolic pressure.

Another similar limitation on accuracy of measurement is seen from Table 2
in which all the readings are sorted out according to the digit in the units place.

TABLE 2. FREQUENCY OF DIGITS IN THE UNITS PLACE

number of readings number of readings
digit : digit
systolic diastolic systolic diastolic
(1) (2) (3 (1) (2) (3)
0 1416 2065 5 1 5
1 0 0 6 282 124
2 105 24 7 0 0
3 0 0 8 292 92
4 466 252 9 0 0
total 2562 2562

Zero is the most frequent digit. Nearly 57 percent of systolic readings and
81 percent of diastolic readings end in zero and are correct only to the nearest tens.
Except for six readings ending in 5 none of the readings ends in an odd digit. This
shows that even the readings which were not rounded off to the nearest tens were
rounded off to even numbers. This latter is understandable as the instrument was
graduated to show only even numbers but the abundance of zeros indicates a more
serious lack of precision. However, as all the readings used in this paper were made
by a single observer this lack of precision will not materially affect the comparisons
we make. It may have the effect of slightly increasing the variance and hence of
making the differences appear less significant than they really are.

RIigHT ARM AND LEFT ARM

The question whether the arm (right or left) on whick blood pressure
is measured makes any difference in the reading may be of some interest. We
have parallel measurements on both arms of 2317 soldiers. Table 3 gives the
frequency distribution of right minus left for systolic and diastolic pressures.

The difference ranges from —28 to +26. Some at least of the extreme values
may be due to clerical errors, or even to slips on the part of the observer. The
values outside the range —15 to 15 number only about half percent of the total.
Fluctuations of 15 millimeters can occur without any particular reason even within a
short interval of time. '

The large majority of differences are either zero or nearly zero but the t-test
shows that the mean values are significantly different from zero.

The means for the right arm are higher by 1.81 mm. for systolic pressure and
0.78 mm. for diastolic pressure. As the right hand measurement in every case was

15
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taken first and left hand measurement later, it is possible that these differences are
entirely due to the initial nervousness of the subject. In any case, differences of this
magnitude are of no practical importance.

TABLE 3.. DIFFERENCE BETWEEN RIGHT ARM AND LEFT ARM -

: frequency frequency
right minus right minus
loft in mm. systolic diastolic left in mm. systolic diastelic
(1) @) (3) (1) (2) (3)
—28 — 1 5 — 1
~20 — 1 6 160 101
—14 1 6 8 - 64 19
-10 10 27 10 69 84
— 8 7 11 12 12 2
— 6 19 26 14 14 9
-5 — 2 15 1 2
— 4 30 39 16 8 4
— 2 30 35 18 4 1
0 1340 1741 20 2 4
2 167 47 22 1 —
4 371 152 24 — 1
26 1 1
total 2317 2317
mean 1.81 0.78
s.d. 3.52 3.00
¢ 24 8¥* 13.00%*

** Significant at 19, level.

The coefficients of correlation between right and left come out as 0.92 for
systolic and 0.93 for diastolic. These values show that when the measurement of
blood pressure on either arm is known, a further measurement on the other arm can
supply very little additional information.

In the rest of this paper, we shall deal only with blood-pressure measurements
on the right arm.

RELATION BETWEEN BLOOD PRESSURE AND AGE

Table 4 gives in columns 3 to 6 the observed mean values and standard devia-
tions for each age from 18 to 39. There is no doubt that systolic as well as diastolic
pressure increases somewhat as age advances. The maximum difference between
high and low in either pressure is only about 8 millimeters (less than half a millimeter
per year), and the increase is by no means steady from age to age. Further, the
figures in columns 5 and 6 show that the standard deviations are of the order of 8
to 13 millimeters at different ages, the overall standard deviations being 11.3 mm. for
systolic pressure and 10.4 mm. for diastolic pressure. In view of the wide margin of
variation, it is doubtful whether for the period considered here there is any need to
make allowances for age in clinical standards of blood pressure.

To test the significance of the different components of variation relevant
figures are given in Table 5. It can be seen that variation between ages is highly
significant compared to the variation within ages. Further, in systolic pressure

-~
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polynomial terms of the first three degrees are significant whereas in diastolic pressure
straight line is good enough to represent the age trend. In Figures 1 and 2 the observed
averages are shown along with the first and third degree polynomials for systolic
pressure, and the straight line for diastolic pressure. Between the ages 18 to 25 there
is a steeper increase in systolic pressure than at later ages. For diastolic pressure,
the increase per year is more or less the same for the entire period from 18 to 39.
Polynomial values are shown in columns 7 to 9 of Table 4.
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TABLE 4. MEAN VALUES AND STANDARD DEVIATIONS OF BLOOD PRESSURE
(mm.,) AT DIFFERENT AGES

observed mean standard deviation values calculated from
polynomials
number . systolic  systolic  diastolic
age in of gystolic  diastolic systolic  diastolic first third first
yoars soldiers degroe degree degree
(1) 2) (3) ) (5) (6) (1) (8) 9)
18 34 101.4 52.7 8.7 8.6 103.5 100.3 53.5
19 63 101.1 55.9 9.9 11.5 103.7 101.7 53.8
20 120 102.7 53.7 11.0 9.7 103.9 102.8 54.0
21 175 103.5 53.7 11.1 9.9 104.1 103.7 54.2
22 195 104.3 54.3 10.9 9.1 104.3 104.4 54.5
23 215 106.0 55.3 11.1 10.1 104.4 104.9 54.7
24 171 104.2 54.3 10.6 9.6 104.6 105.3 55.0
25 219 105.2 54.5 11.2 10.3 104.8 105.6 55.2
26 159 106.4 56.3 11.6 10.1 105.0 105.7 55.4
217 157 105.8 56.4 11.2 10.6 105.2 105.8 55.7
28 172 105.1 54.9 10.6 9.9 105.4 105.8 55.9
29 176 105.9 56.1 11.2 10.4 105.5 105.8 56.1
30 176 105.9 56.9 11.6 10.3 105.7 105.7 56.4
31 137 106.7 57.8 11.3 10.7 105.9 105.6 56.6
32 99 106.8 58.2 12.5 12.0 106.1 105.6 56.8
33 87 103.3 54.7 11.4 10.2 106.3 105.5 57.1
34 . 63 104.9 56.7 11.7 11.4 106.5 105.5 57.3
35 47 104.9 56.4 12.6 11.4 106.6 105.5 57.5
36 41 108.5 60.2 13.4 13.4 106.8 105.4 57.8
37 25 103.1 53.0 11.9 10.4 107.0 105.4 58.0
38 14 108.1 60.7 13.2 10.9 107.2 105.4 58.2
39 17 108.6 59.9 10.3 13.1 107.4 105.3 58.5
total 2562 105.1 55.5 11.3 10.4

TABLE 5. ANALYSIS OF VARIANCE OF BLOOD PRESSURE

d.f. 5.8. .8, f
(1 (2) 3) 4 (5)

systolic pressure

first degree 1 1657.83 1657.83 13.05%*
second degree 1 1234.74 - 1234.74 9. 72%*
third degree 1 559.76 559.75 4.41*%
residual between ages 18 2033.72 112.98 0.89
within agoes 2540 322678.24 127.04
total 2561 328164.28

diastolic pressure
first degree 1 2911.02 2911.02 27, 12%*
second degree 1 180.77 180.77 1.68
regidual between ages 19 2970.16 156.32 1.46
within ages 2540 272647.83 107.34
total 2561 278709.78

* Significant at 59, level.
** Significant at 19, level.

18
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CORRELATION WITH HEIGHT AND WEIGHT

Excessive body weight is usually regarded as one of the factors likely to
contribute towards abnormally high blood pressure. Standards of normal weight
vary with height. It will, therefore, be interesting to know to what extent weight and
height are related to blood pressure in normal healthy and active individuals. In
Table 6 (columns 3 to 6) we give for each age the coefficients of correlation of blood
pressure with height and weight.

TABLE 6. CORRELATION OF BLOOD PRESSURE WITH HEIGHT AND WEIGHT
FOR EACH AGE

age N height hoight weight weight systolic height

and and and and and and
systolic ~ diastolic  systolic  diastolic ~diastolic ~ weight

(1) (2) (3) (4) (5) (6) (7 (8)
18 ' 34 0.4514 0.4487 0.4416 0.3705 0.8939 0.7480
19 © 63 —0.0767 0.1565 ~—0.05h8 0.1621 0.7506 0.72256
20 120 0.0137 0.1103 0.0880 0.0681 0.8082 0.6311
21 175 0.0466 0.1515 0.0418 0.0682 0.8557 0.5140
22 195 —0.0472 0.0375 0.1190 0.1184 0.7524 0.5795
- 23 215 0.0338 0.0512 0.0585 —0.0026 0.8297 0.5987
24 171 0.1995 0.3375 0.2777 0.2768 0.8435 0.5030
25 219 —0.1312 0.0137 —0.0659 0.0052 0.8468 0.4131
26 159 0.0698 0.1657 0.1258 0.1103 0.8386 0.5013
27 157 —0.1460 —0.0491 0.1081 0.0571 0.8477 0.5613
28 172 —0.1308 —0.0963 0.0533 0.0261 0.8538 0.4373
29 176 —0.0362 0.0406 0.0388 0.0221 0.8750 0.4701
30 176 0.0003 0.0549 0.0897 0.0094 0.8166 0.5082
31 137 0.0940 0.1896 0.2393 0.2525 0.8594 0.4437
32 99 —0.0211 0.0411 0.1044 0.1225 0.8858 0.5614
33 87 0.0633 0.1033 0.2177 0.0596 0.7607 0.3216
34 63 —0.0893 —0.1178 -=0.0349 -—0.1964 0.8538 0.4302
35 47 0.2267 0.2901 0.2175 0.1232 0.8790 0.5480
36 41 0.0833 0.1754 0.1702 0.3178 0.8695 0.6337
37 25 0.0820 0.2442 0.3242 0.4756 0.9158 0.4589
38 14 —0.4228 —~0.1419 —0.2204 —0.0780 0.8083 0.7049
39 17 0.1112 0.1375 0.0085 0.2484 0.8233 0.1495
total 2562 —0.0103 0.0740 0.0989 0.0927 0.8340 0.5065

Tt will be seen that with the exception of those at age 18 and one or two other
ages most of the correlations of height and weight with blood pressure are small in
magnitude. None of these at individual ages is statistically significant.

For the serios as a whole the correlations with weight are significant as also
the correlation between height and diastolic pressure. Further, it must be noted
that out of the 22 correlations for individual ages between weight and systolic
pressure only three are negative. This is significantly different from what should
have been the number of negative values if these correlations were due to chance.
Similar considerations apply also to the correlations between weight and diastolic
pressure and between height and diastolic pressure.
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Tt is, however, likely that the mixing up of different communities had an

effect on the values of the correlation coefficient. In Table 7 we present the
correlations separately for different communities.

TABLE 7. CORRELATION OF BLOOD PRESSURE WITH HEIGHT AND WEIGHT
FOR EACH COMMUNITY

community N height height weight weight gystolic height
and and and and and and
systolic  diastolic  systolic  diastolic diastolic weight

(1) (2) (3) (4) (5) (6) (7 (8)

Ahirs 173 —0.1096 —0.0595 0.1414 0.0584 0.7809 0.3767
Andhras 70 —0.1371 —0.0699 0.1286 0.0368 0.8482 0.4305
Assamese 98  —0.0132 —0.0322 —0.0167 —0.0097 0.9017 0.6999
Bengalces 106  —0.0145 —0.0486 0.1398 0.1432 0.8020 0.5485
Biharis 58  —0.2976 -—0.1200 —0.0885 0.0179 0.8223 0.4359
Bihar Adibasis 44 0.0316 0.1219 0.0382 0.1010 0.8649 0.7153
Dogras 168  —0.0060 —0.0166 0.0468 0.0328 0.8140 0.5937
Garhwalis 98 0.0089 0.0197 —0.0596 —0.0097 0.8915 0.4404
Gorkhas 190 0.1929 0.1859 0.1261 _ 0.1419 0.8893 0.6277
Gujars 99 0.0300 —0.0416 0.0180 —0.0674 0.9447 0.6426
Jats 75 —0.0685 —0.0645 0.1401 0.0338 0.8082 0.5018
Jammu and Kashmir
Hindus 98 —0.0265 0.0061 0.1626 0.1323 0.8769 0.4716
Kumaonis 176 0.0961 0.0781 0.1355 0.0570 0.8823 0.6364
Mahars 100 0.0017 0.0483 0.0171 0.0337 0.8569 0.6570
Mahrathas 105 0.0272 —0.0563 0.1940 0.1340 0.8317 0.4652
Malayalee Hindus 96 —0.1134 —0.0818 —0.0255 —0.0434 0.8767 0.3731
Punjabis 60 0.0531 0.1530 0.2295 0.3124 0.8750 0.5275
Rajputs 203 0.0138 0.0600 0.1737 0.1845 0.7547 0.5853
Sikhs (M & R) 99 0.0098 0.0119 0.1818 0.1874 0.8999 0.3617
Sikhs (other) 104 0.06556 —0.0458 0.1457 0.2489 0.6700 0.5560
Syrian Christians 33 —0.0091 0.0879 —0.1977 —0.2220 0.8756 0.4693
Tamil Christians 41 0.1546 0.0753 0.0410 0.0040 0.9072 0.4551
Tamil Hindus 138  —0.0570 —0.0385 —0.0640 —0.1544 0.8734 0.4886
U.P. Hindus 56 0.2354 0.4669 0.0787 0.1765 0.9021 0.5622
U.P. Muslims 26 0.1239 0.0412 —0.0032 -—0.1307 0.8579 0.6293
others 58 —0.3969 —0.4047 —0.0384 —0.0843 0.9198 0.6030
total 2562 —0.0103 0.0740 0.0989 0.0927 0.8340 0.5065

It can be seen from Table 7 that the positive and negative values observed
at the individual ages could have arisen by chance even if there is no correlation
between blood pressure and height or weight.

The correlations between systolic and diastolic pressure (column 7) and that
between height and weight (column 8) are of the usual order of magnitude both in
Table 6 and in Table 7.

FUNCTIONAL GROUPS IN THE ARMY

Soldiers of the Indian army belong to one or other of a certain number of
‘arms’ which are functional groupings each with a distinet role in operations. A soldier
recruited into one arm remains a member of it throughout his career in the army
except for inter-arm transfers which are very infrequent. These arms are open to
enrolment for any citizen of India. However, it so happens that the distribution of
the different communities among the arms is not uniform or random. Hence, it is
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likely that communal differences may be reflocted as part of the differences between
the arms. Some part of the differences may also possibly be due to the nature of work
and life in the different arms. In Table 8 we give the average blood pressure in the
different arms, and also the average age, height and weight.

TABLE 8. MEAN BLOOD PRESSURE IN DIFFERENT ARMS, SHOWING
ALSO MEAN AGE, HEIGHT AND WEIGHT

blood pressure in mm.

arms number of age height weight

goldiers systolic  diastolic (years) (cms) (1bs)

(1) (2) (3) (4) (5) 6) (1)
artillery 702 102.6 55.3 27.1 169.7 126.2
signals 131 104.0 53.7 27.1 166.2 123.8
infantry 1517 105.1 54.9 26.0 166.5 125.8
ordnance 73 112.3 58.1 27.7 165.4 128.5
MDSC 87 114.9 64.3 29.9 167.8 126.1
guards 45 115.2 63.7 26.0 174.7 136.8
others 7 105.1 56.6 25.4 169.0 131.1
total 2562 105.1 55.5 26.5 167.6 125.9

It is evident from Table 8 that blood pressure as well as height and weight
vary materially among the different arms. The range is 12.6 mm. in systolic pressure
from 102.6 mm. in the Artillery to 115.2 in the Guards; and in diastolic pressure 10.6 mm.
from 53.7 in the Signals to 64.3 in the MDSC. The range in height is 9.3 cms and in
weight 13.3 Ibs. These variations cannot be attributed to differences in age as the high
values oceur in association with low as well as high age.

In Table 9 we give the results of analysis of variance between and within
arms for blood pressure as well as height and weight. “Other’”’ arms having in all
only 7 soldiers in our survey have been left out of these calculations.

TABLE 9. ANALYSIS OF VARIANCE WITHIN AND BETWEEN ARMS

character total * within arms between arms
(1) @) ® (4) ()
d.f. 2554 2549 5
systolic pressure s.8. 327525.4 306377.9 21147.5
(mm..) m.s. 120.1 4229.5
ratio 35.2%*
diastolic pressure s.8. 278048.6 265489.1 12559.5
(mm.) m.s. 104.1 2511.9
ratio 24, 1%*
height (cms) s.8. 93864.2 86042.3 7821.9
m.s. 33.7 1564.4
ratio 46.4%*
weight (1bs) 8.8, 366682.4 360189.3 6493.1
m.S. : 141.3 1298.6
ratio 9.2%

* Significant at 59, level.
** Significant at 19 level.

All the four variance ratios are significant. The apparent differences among
arms in respect of blood pressure as well as height and weight cannot therefore be
due to chance fluctuations.
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SOLDIERS FROM DIFFERENT STATES

In Table 10 we give mean values, separately for twelve pre-reorganisation
States in India, as well as lumped figures for other States which have frequencies less
than 25, and also for Nepal.

TABLE 10. MEAN VALUES BY STATES

blood pressure in mm.

state N age height weight

gystolic  diastolie (cms) (1bs)

(1) C (2 (3) (4) (5) (6) (7)
Nepal 181 112.8 60.4 26.6 161.8 126.6
West Bengal 95 109.8 57.8 24.9 167.6 122.6
Jammu and Kashmir 142 108.9 57.7 27.2 169.0 126.4
Bihar 135 108.6 57.1 25.0 167.3 123.2
Punjab 483 107.6 59.0 26.4 170.3 128.2
Madhya Pradesh 27 106.2 53.3 25.3 166.4 122.4
PEPSU 105 106.0 58.9 26.4 171.1 127.9
Travancore-Cochin ki 103.1 54.9 28.6 167.1 122.3
Uttar Pradesh 510 102.8 53.38 26.2 166.9 126.6
Bombay 192 102.6 51.3 27.5 166.1 124.9
Rajasthan 155 101.3 55.7 26.2 170.7 127.6
Madras 298 100.6 52.2 27.8 167.2 124.2
Assam 106 99.9 49.8 24.5 161.9 123.0
other states 56 106.2 57.9 27.5 168.8 125.6
total 2562 105.1 55.5 26.5 167.6 125.9

It will be seen from Table 10 that blood pressure is lowest for Assamese and

[[IIT] Avove averags
:I Below average

Figure 8, Regions of high and low systolic prosenr: -
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mm. for diastolic pressure which are more or less the same as noticed among the arms.

Assam, Bombay, Madras and Travancore-Cochin appear to be regions of low blood

pressure while Nepal, West Bengal, Punjab, PEPSU, Jammu and Kashmir and

Bihar are regions of high blood pressure. These regional differences are not dependent
n age or other physical characteristics.

Looking at Figures 3 and 4 in which the map of India is shaded to distinguish
regions of high and low blood pressure, it is difficult to resist the conclusion that there
is a compact region of low blood pressure in the south of the sub-continent with a
pocket of low also in Assam and that regionsof higher blood pressure are in the North.
(For Uttar Pradesh we have taken the value for Hindus only as there are no Muslims
in our sample except from U.P.). Perhaps the explanation may be that the original
inhabitants of this country were a people of low blood pressure who were driven south
and east by invaders from the north west. Or it may be that the rice-eaters of the
South and East have lower blood pressure than wheat-eaters. The high blood
pressure of Bengal does mnot fit in with this theory. Uttar Pradesh and Madhya
Pradesh are in the region of high systolic pressure and of low diastolic pressure. In
Rajasthan the systolic pressure is low and the diastolic pressure high.

An analysis of variance to test the significance of the differences among States
is given in Table 11. It is evident that the differences are highly significant in respect
of blood pressure as well as in height and weight.

m Above average
(] ®elow average

Figure 4. Regions of high and low diastolic pressure
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TABLE 11. ANALYSIS OF VARIANCE WITHIN AND BETWEEN STATES

character total within between
et e . States = states
_ ) (2 [C) .. (5)
‘ d.f. 2561 2548 13
systolic pressure (mm.,) 8.8, 328164.3 292833.7 35330.6
m.S. 114.3 2717.6
ratio 23, 8**
diastolic pressure : 8.8. 288709.8 252902.9 25806.9
(mm.) M8, . 99.2 1985.2
ratio 20.0%*
height (ems) 8.8, 94077.1 76878.7 17198.4
m.s. 30.2 1323.0
ratio 43 .4%*
woight (1bs) 8.8, 368651.9 359399.3 9352.6
: M8, 141.0 711.7
ratio o 5. 1x*

COMMUNITIES
Of the many ways of classifying the Indian population none is perhaps more
meaningful from the biological point of view than the grouping into communities.
We use the term ‘community’ in a rather loose sense to denote any group that does
not generally inter-marry with any other. This definition will, therefore, separate
tribes, castes, religions and sometimes territorial groups. A very large number of such
communities exist in India, but in Table 12 we have listed only those which are

represented in our sample by not less than 25 individuals. These have been arranged
in descending order of systolic blood pressure.

TABLE 12. MEAN VALUES BY COMMUNITIES

blood pressure in mm.

eommunity N age in height weight
. systolic diastolic years in cms in lbs
(1) ¢ I )] 4 B & {0
Gorkhas 190 113.0 60.6 26.5 161.8°  126.6
Sikhs (Other) 104 111.3 64.5 26.3 173.8 136.5
Sikhg (M & R) 99 110.7 58.7 29.0 168.0 131.3
Punjabis : 60 109.2 57.4 26.1 168.8 128.8
Bengalees 106 109.1 56.4 25.1 167.9 122.8
Jammu, and
Kashmir Hindus 98 108.9 56.2 27.2 168.4 126.6
Dogras 158 108.7 59.7 26.0 168.3 122.3
Bihar Adibasis 44 108.1 54.5 25.9 163.8 118.6
Biharis 58 108.0 56.4 23.5 170.7 127.1
Jats 75 106.8 58.6 25.0 172.8 128.4
U.P. Hindus 56 106.1 53.9 26.2 167.2 122.6
Mahars 100 105.1 53.1 26.7 164.1 121.4
Ahirs 173 105.1 59.3 26.6 171.86 125.2
Malayalee Hindus 96 103.5 55.5 28.4 167.5 123.6
Garhwalis 98 103.1 51.1 27.1 162.9 124.2
Kumaonis 176 102.9 52.9 26.3 166.2 128.4
Andhras 70 101.7 52.1 28.2 166.4 125.6
Syrian Christians 33 101.5 53.2 27.9 166.9 122.7
Rajputs 203 100.8 57.1 24.2 170.0 125.3
Tamil Christians 41 100.5 51.1 27.5 168.8 122.0
Gujars 99 100.4 50.0 27.8 171.2 133.5
Mahrathas 108 100.2 49.3 27.9 167.4 126.9
Assamese 98 99.5 49.5 24.6 161.3 122.6
Tamil Hindus 138 98.9 51.1 27.5 167.3 122.7
U.P. Muslims 26 92.7 45.6 27.2 167.2 130.1
~others 58 105.3 57.8 28.4 166.9 123.4
total 2562 105.1 55.5 26.5 167.6 125.9

-
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Analysis of variance for testing the significance of differences between

communities is given in Table 13.

TABLE 13. ANALYSIS OF VARIANCE WITHIN AND BETWEEN COMMUNITIES

character total within between
communities communities

1 2 . (3) 4 (3)

d.f. 2561 2536 25
gystolic pressure $.8. 328164.3  277333.4 50830.9
(mm.) M8 109.3 2033.2
ratio 18.6%*
diastolic pressure 8.8. 2178709.8 235599.9 43109.9
(mm.) m.s. 92.9 1724.4
ratio 18.6%*
height (cms) 5.5, 94077.1 67110.8 26966.3
m.s. 26.5 1078.7
ratio 40, 7**
woight (Ibs) s.8. 368651.9 32946.9 35705.0
m.S. 131.0 1428.2
10.9%*

ratio

** Significant at 19 level.

The differences between communities in respect of blood pressure as well as in
physical characters are significant beyond any doubt.

VEGETARIANISM

Some communities (especially orthodox Hindus) have religious objection to
anything but vegetarian food. Others though not strictly vegetarian may not take
mutton or beef or some other kind of meat. Some object to hens’ eggs but may take
ducks’ eggs. Thus there are varying degrees of vegetarianism. The definition of a
vegetarian adopted for the present survey was any person who does not eat meat

and fish.
A comparison between vegetarians and non-vegetarians may in fact only reflect
the offect of communal differences. In recent times more and more people are

discarding the taboo against non-vegetarian food. Hence the communal nature of
the dietary difference may be somewhat blurred now.

A comparison of mean values for vegetarians and non-vegetarians is given
in Table 14.
25
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TABLE 14. MEAN VALUES FOR VEGETARIANS AND
NON.VEGETARIANS

character vegetarians non- tost for
vegetarians  difference

1) 3) (3) (4)

N 408 1910
systolic pressure 106.5 105.2 *
diastolic pressure 56.8 55.1 *x
age 26.2 26.9 *
height (cms) 169.7 166.7 *k
weight (lbs) 126.0 125.8
* Significant at 59, level ** Significant at 19, level.

For 244 of the soldiers diet was not recorded. Among the rest, the vegetarians
form only about one sixth. In the general population the proportion of vegetarians
must be much higher. Army life probably has an effect either in changing the food
habits of vegetarians or in attracting more non-vegetarians than vegetarians for
enrolment. It appears that vegetarians are taller, stouter and of higher blood pressure
than non-vegetarians. The f-test shows that difference in weight is not significant,
but height as well as blood pressure are significantly higher for vegetarians than for
non-vegetarians.

MARITAL STATUS
Another question worth looking into is whether married persons are signi-
ficantly different in blood pressure from unmarried persons. We have information
about marital status for only 1255 of the soldiers in our sample. Of these 399 are
single and 856 are married. Mean values for the two groups are given in Table 15.

TABLE 15. MEAN VALUES FOR MARRIED AND
SINGLE PERSONS

test for
character married gingle difference
(1) @) (3) (@)
N 856 399
systolic pressure 103.1 103.0
diastolic pressure 51.8 52.0
ago 28.0 24.1 *¥
height (cms) 166.4 166.4
weight (lbs) 126.0 124.1 *ok

** Significant at 19, level

Apart from age the only significant difference is in weight. The married
persons are slightly stouter than the unmarried. This can easily be due to the higher
age of the married.

PurLse PRESSURE

The difference between the systolic and diastolic pressure is known as ‘pulse
pressure’. This gives some indication of the stress under which the heart is function-
ing and hence is considered to be of great value in assessing the soundness of the
circulatory system. From Table 16 giving the distribution of pulse pressure, it can
be seen that it ranges from 20 mm. to 70 mm.

26



136

FACTORS AFFECTING BLOOD PRESSURE OF INDIAN SOLDIERS

TABLE 16. DISTRIBUTION OF PULSE PRESSURE

pulse pressure frequency  cumulative | pulse pressure  frequency cumulative
in mm. percentage in mm. percentage

(1) @) @ | o @) 3)

20 1 0.04 47 1 24 .40
22 1 0.04 48 134 29.63
24 3 0.20 50 1102 72 .64
26 2 0.27 51 1 72.68
28 10 0.66 52 88 76.11
30 26 1.68 53 2 76.19
32 3 1.80 54 239 85.52
34 22 2.65 55 4 85.68
35 1 2.69 56 112 90.05
36 22 3.55 58 51 92.04
38 24 4.49 60 172 98.75
40 193 12.02 62 3 98.87
42 38 13.51 64 9 99.22
44 131 18.62 66 7 99.49
45 3 18.74 68 5 99.69
46 144 24.36 70 8 100.00

total 2562

The mean pulse pressure is 49.48 mm. and standard deviation 6.27 mm.
Setting off two standard deviations on either side of the mean we get a range from
37 to 62 which may perhaps be taken as the limits below or above which one should
look for abnormal conditions.

CONCLUSIONS

The’average blood pressure for the present sample of Indian soldiers comes
out as 105.1 systolic and 55.5 diastolic. The variation in individual soldiers is from
75 to 154 systolic and from 30 to 94 diastolic, the standard deviations being 11.3 for
systolic and 10.4 for diastolic. Averages in age groups vary from 101.4 and 52.7 at
age 18 to 108.6 at age 39 for systolic and 60.7 at age 38 for diastolic. Averages for
different States vary from 99.9 and 49.8 for Assam to 112.8 and 60.4 for Nepal.
Among communities the average varies from 92.7 and 45.6 for U.P. Muslims to 113.0
and 60.6 for Gorkhas.

The average level of blood pressure revealed by the present data is much lower
than the average used by medical practitioners in India. Tn A4 Pocket Guide to Medical
Life Assurance by Jehangir J. Cursetji (1932) the averages given increase from 118
and 78 at age 20 to 127 and 86 at age 40. These figures, however relate to the ‘insuring
population’ who come from a social stratum different in many ways from that of soldiers.
The average blood pressure of more than 2000 inmates of prisons in Bengal (worked
out at the Indian Statistical Institute in 1947) was 108.7 systolic and 71.1 diastolic.
The present figures for Bengalees are 109.1 systolic and 56.4 diastolic. While there
is good agreement between the two figures of systolic pressure, the level of diastolic
pressure is much lower in the present sample than for the ISI sample. The reasons
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may be either differences in techniques of measurement, or perhaps something in
army life which is conducive to lower diastolic pressure. To investigate this matter
it is proposed to conduct another survey. Meanwhile it is recommended that the
figures of diastolic pressure given in this paper may be treated with caution.

Ling (1936) gives figures for Chinese blood pressure. The averages vary from
111.4 and 72.4 at age 17 to 117.2 and 77.3 at age 37, which are higher than the present
figures for India.

" Robinson and Brucer (1939) give figures of blood pressure in the USA which
also range from 118.3 and 68.2 at age 17 to 117.2 and 74.0 at age 37. Indian blood
pressure is thus lower than the blood pressure of Americans and Chinese. The blood
pressure of U.P. Muslims may possibly be among the lowest in the world.

There appears to be no correlation between systolic blood pressure and height,
and the correlation, if any, between diastolic pressure and height must be small.
Even between weight and blood pressure the correlation, though significant, is only
of the order of 0.1 or less.

The lower blood pressure of non-vegetarians as compared to vegetarians may-
be considered surprising as it is generally held that a diet rich in proteins contributes
to higher blood pressure. This lower blood pressure of non-vegetarians was observed
also in the unpublished data relating to Bengalees referred to above.

Perhaps the most interesting result presented in this paper is the geographical
distribution of high and low blood pressure in India. In the South of India there is
a solid block of comparatively low blood pressure regions and in the North the blood
pressure is generally higher. It will be interestiﬁg to investigate whether this is due
to dietary, racial or climatic reasons.
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CHAPTER XII. CORRELATION OF STATURE WITH WEIGHT AND CHEST-GIRTH

In addition to records of stature those of weight, maximum chest
girth and minimum chest girth were also extracted from the rough rolls
tér each recruit in the sample. Work is in progress on this material
which will be published later. Priority was given to the compilation of
' tables of correlation between stature and weight separately for each of
the nine states having not less than 5000 recruits, for other states put
together, and for all states. These oérrelation tables are of interest
as they embody more data than have gone into similar tables compiled in
India before. They are reproduced in full in Appendix 12A. For
convenience of presentation the class intervals of weight have been
increased to 10 1bs though the tables were compiled with 5 1lb intervals
and used to calculate correlation coefficients. These correlation
coefficients together with the corresponding means and standard devia-
‘tions are given in Table 12.2.

All the inter correlations among the four variables (stature,
weight, max. chest and min. chest) were calculated for four states namely
Assam, Bihar, Punjab and Kerala selected to represent differsnt regions.
These correlations are shown in Table 12.3 and the corresponding
correlation tables are also given in Appendix 12A.

To study the changes, if any, with age of the correlation between
stature and weight the data for one state, namely, Punjab was analysed

separately for each age group. The results are given in Table 12.4.
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Table 12.2 Correlation between stature and weight in different states

o state number of] stature (in) | weight (1b) 1} correlation
recruits mean { 8.4, mean s.d. ) coefficient
1 2 3 4 5 6 1

Bihar 9799 65.48 2.14 118.20 10.40 0.579
Bombay 13155 64.93 1.93 112.63 10.15 0.500
J&K 5684 65.78 1.99 118.61 9.80 0.526
Kerala 11134 65.49 1.88 123.55 9.10 0.530
Madras 11174 65.53 1.87 115.15 9.10 0.502
Pun jab 38471  66.46 2.11 122.38 11.00  0.359
Rajasthan 6790 66.89 1.95 122.40 9.90 0.522
U.P. 28308 65.65 2.12 119.26 9.85 0.559
W. Bengal 5351 65.74 2.05 119.16 11.30 0.410
other states 17200 64.77 2.23 116.22 10.25 0.491
total 147066 65.93 2.17 118.62 10.70 0.561

Table 12.3 Correlation of stature, weight and cheet girth in four states

statistic Assam | Bihar ) Kerala | Punjab
1 2 3 4 | -]
number of recruits 4858 9799 11134 38471
mean value
ststure (in) 64.64 65.48  65.49  66.46
weight (1b) 117.00 118.20 123.55 122.38
maximum chest girth (in) 34,67 35.52  34.00  35.07
minimum chest girth (in) 32.62  32.46 31.94 32,87
gtandard deviation
stature (in) 2.07 2.14 1.88 2.11
weight (1b) 9.1 10.40 9.10 11.00
maximum ochest girth (in) 1.14 1.27 1.11 1.30
minimum chest girth (in) 1.09 1.25 1.08 1.27
correlation
stature and weight 0.434 0.579 0.530 0.5%9
stature and max. ch. girth 0.231 0.328 0.312 0.343
stature and min. ch. girth 0.236 0.318 0.309 0.316
weight and max. ch. girth 0.553 0.662 0.691 0.695%
weight and min. och. girth 0.557 0.656 0.693 0.680

max. snd min. ch. girth 00960 90980 0-968 00938
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Table 12.4 Correlation beiween stature and weight in different age
groups in Punjab

age group 222::§t2f etatur:.anvnight n::;u::Via:ii:ht correlation
(in) (1v) (in) (1) o
1 2 3 4 5 6 1
11 3244 66.20 117.90 2.02 9.45 0.566
18 5451 66.50 121.10 1.92 8.83 0.546
19 4509 66 .69 122.67 1.97 9.60 0.565
20 4505 66.66 123.23 2.08 10.91 0.570
21 3783 66.65 123.65 2.02 10.55 0.557
22 3599 66453 123.66 2,16 11.20 0.586
23 3073 66.45 123.66 2.19 12.55 0.529
24-25 3612 66.18 122.32 2.22 12.55 0.554
26-30 4050 66.20 122.51 2.26 12.70 0.551
31-35 2645 66.29 123.25 2.28 13.02 0.531
total 38471 66.46 122,38 2.11 11.00 0.559

From Table 12.2 it can be seen that the correlation between
stature and weight varies from 0.410 in West Bengal to 0.579 in Bihar
the overall value for all states being 0.561. Though because of the
large nu@bsrs involved these differences cannot be dus to sampling
fluctuations the magnitude of the differences are small and it may not
be very easy to search for interpretations. In chapter X1 we have seen
that the correlation between stature and weight in a sample of 4000
soldiers was 0.51 and that the value varied from 0.39 to 0.69 in
different communities. The values of correlation we have obtained are
quite comparable to those observed in England by Ruger (1932-3) and
Kemsley (1950).

From Table 12.3 it can be seen that the correlation of stature
not only with weight but also with chest girth, and further the

"correlations between weight and chest girth vary considerably among
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different states. Assam where people are short statured has the lowest

correlations and Punjab has in some cases the highest.

Table 12.4 shows that the variation due to age in the range of

sge from 17 to 35 is not very pronounced.



CHAPTER XIII. POSSIBILITIES OF FURTHER WORK

It is generally recognized that reliadble information on the average
body weight of different sections of a population (taking sex, age and
stature into account) will throw valuable light on the nutritional level.

The findings of the present study suggest further that variations in average
stature over time may reflect the influence of improving socio-economioc
conditions. Viewed merely from this standpoint a regular periodic survey of
human stature on a scale large enough to provide estimates for important
regional and social groups appears justifiable. The Canadian survey of 1951
may be regarded as a precedent. Apart from the immediate practical value of
the results the data from such a series of surveys would provide a basis for
studying some of the questions we have touched upon in the present investi-
gation e.g. changes of stature with age, racial and territorial groups,
geographical regions, climate, altitude, nutritional levels etc. A
comprehensive and well designed sample survey of human stature in India appears
to be necessary.

If the sample survey is organised on a household basis with measure-
ments of all members of biological families very valuable work can be done on
the hereditary element in stature. Thie is one aspect on which there is no
objective information relating to the Indian population.

One of our main findings is the existence of secular trend in stature.
To explore this matter further it is highly desirable to collect and analyse
the data available in the various regimental centres and record offices of
the army. These records go back fifty or hundred years or more back into
the past.

The data on weight and chest girth which we have collected along with

that of stature needs be subjected to a more detailed analysis than has been
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carried out by us. Norms of weight and chest girth for different combinations
of age and stature would be of practical interest from the point of view of
health and nutrition. Further the variation in these measurements with
community, geographical region etc will be of great interest.

We have taken up only data for eight years. More years have been
added since the work started. Analysis of all the data for a longer period
of, say, 15 years would be a worthwhile project which can be undertaken in
1965 or so. |

If we extend the survey to anthropometric measurements oiher than
those considered the value of the resultis will be increased but the diffi-
culties of field work will also increase. An anthropometric survey will have
to be restrioted to a manageable number of subjects but it has to be carefully
considered whether resources could be found for a survey on a more adequate

scale than attempted hitherto.
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Appendix 1A
NOTES ON COMMUNITIES

Adib:si  As their nome indlcates the Adibasis were the original inhsbite
ants of India before the invasions from outside. They are now found in
the hilly tracts throughout the country but Adibezsis recruited into the
Indian army are mostly from the Chota Nagpur region of Bihar and the
neighbouring areas. Most of them are either Christiens or Animists and
few cre Hindus. They are generally short.stztured and dark in colour,
They have many tribes like Mundas, Oraocns, Santhals, Kharias =tc. They

eat rice and wheat and have no inhibitions about eny kind of food.

Abir The origin of the Ahirs is somewhsit obscure. They were a pastoral

tribe their name being derived from the Sanskrit "Abhira" or milkman., Possibly,
they are of Tartar stock. There is not much difference in appearance between
Jats, Gujafs and Ahirs who will 21l eat and smoke together. Ahirs are split

up into three main divisions, namely, Jadubansi, Nandbansi :nd Gwalbansi.

Roughly speaking, the Ahirs of Rajasthan, Punjab and Western U.P. are Jadubansi
trose of central UP are Nandbansi and those of Eastern UP and Biher are Gwalbansi.
Each of these divisions ha§ many clens or 'gots' within them. Ahirs like Jats
are good cultivators. Thelr staple food is wheat. The unspoilt Ahir is nearly

always vegetarian,

Assamese The inhabitants of Assam belong to two main divisions, namely, the
plainsmen and the hill tribes. The plainsmen are gim’ lar to east Bengall with

perhaps a little more of Mongolian blood and some differences in language.
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They are all rice eaters, rarely vegetarian and have leisurely hsbits. Recruits
to the army are generally from the hill tribes who are all Mongolian people akin
to Nepalese and Burmese. Their main tribes are Khasi, Garo, Naga and Lushai,
each of which consists of many different clans and groups. They are all sturdily
built though short-statured. Rice is the staple food., The women are more active
than men in agricultural and domestic work, Almost all the tribal people of
Assam except a section of Nagas have adopted the Christian religion. They have a

larze number of different languages.

Dogra Dogras inhabit Jammu and Kashmir and the hill districts of Punjab.

Their racial origin can be traced perhaps to the Aryan inveders of India mingled
with a2 liberal admixture of loczl blood. They are a class of Kshatria Hindus

and originally must heve had war and adventure as chief occup:ztion. The term
Dogra' was geographical and not ethnicsl, meaning the people of Dugar or the
Jamou state. There are a large number of different c:stes or class in this
community, all of whom are regarded as good fighting material for the army.

They are hendsome in appearance with a fine bearing though often short in stature.
Their language is Dogri but they understand Punjebi or Urdu. They are mostly
non-vegetarians though theve are vege arians also among them. Their occupation

is mostly agriculture.

Garhweli The Garhwalls take their neme from the district of Gariwal in the Kumaon
division of Uttar Pradesh, They are similar in racial origin to their neighbtours
the Kumaonis but the Garhwalis are shorter in stature. The two communitles were
constently fight’ng each other till recent times. The majority of Garhwalis

belong to the Khasa or Khesiya tribe and speak a dialect of Hindl akin to Rajasthani.
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Staple food is rice but wheat is also taken. The percentage of vegetarians

which wzs small is becoming less.

Gorkhs The Gorkhzs come meinly from Nepal though considerable numhers sre
settled in the adjoin ng aress of UP znd Beng:=1 ond slso Sikkim. They ha ve
longolian festures and physique and are short.statured and sturdily bullt.
Their origin must be irom some Turanian tribe on whom successive ingtrusions
from India of Brahmins as well as warlike groups have produced changes. Their
religion at present is Hindulsw with perhaps s me Buddhism st’'11l lingering

in some places. Their staple food is rice and they have o prejudices aga‘n:st
meat or fish., There are a large number of tribes among the Gorkhas of whidh
the chief zre Gurung, Magar, Thakur, Ral and Limbuy, The bulk of the recruits
are Gurungs and lMagars. They are noted for their courage and power of endu-

rance and are very good soldiers., Their language is known as Khaskura,.

Gujar ?he origin of the Gujar is like that of the Jat, Aryo-Scythian

but the Gujar probzbly sprang from a different tr:be. Though they settled in
Kashmir and the north to begin with they graduzlly moved southwards until they
reached Saurashtra which is now czlled Guje~at. The name Gujerat must have
origineted form Gujar though the modern Gujerati has become racially quite
distinct fpom the Gujar. The Gujars escaped severe oppression, conversion to
Islam etc and have preserved much of their originsl Tartar independence of
character, Though they hold land of fairly large areas they are of somewhat
unsettled hatits with pastoral ideas. They have very good physique. Thelr
religion is Hinduism which they must have adopted at the same time 2s the
Jats, They are now to be found ‘n Punjab, Rajasthan and Uttar Pradesh. Their

staple food is wheat. They are slmo:t entirely vegetarian.
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Hindu The Hindu community constitutes a‘out 854 of the population of Indisa,
with members in all states and also in Nepal and other countries. The religion

was elther brought into India by the Arysn invaders from the north-west some
centuries before Christ or was evolved in India by 2 fusion of Aryan and earlier
religions. Being generally of o tolerant and hospitable attitude it received

:nd absorbed many influences such as those of the Greeks and Scythisns from outside
India and of Buddhism and Jainism from within the country., The religion absorbed
prectically 811 the original inhabit:nts of the land such us the Dravidians who &re.
now tc be found in the southern part of the country, the liongoloid peoples among
the Himalayas and the aborginsl tribes in the other hilly regions. The Sikhs and
some other groups are converts awoy from Hinduism, as! also the larre wmajority

of Indisn Muslims, Indien Christiens and Indian Buddhists.

Within the Hindu comwmunity there are several thousands of endogamous
groups} some old, many of comperatively recent origin and severzl still in the
process of formation. The racial groups in our list of communitles such as Ahlr,
Dogra, Jat,‘Rajput are all major divisions of the Hindu community. Those not
specificelly included in our list form the residual group which we hsve divided
into territorisl communities according to their state of domicile.

Among these Andhra Hindu, lMalsvsli Hindu and Tamil Hindu, though
differing among themselves, are almost entirely of Dravidian origin without
any appreciable admixture of Aryan blood. They. spesk a Dravidian group of
languages which are quite distinct from those spbken in the north, All these
groups have many castes and sube-castes among them arranged as regards soclal
status in the comuon heirarchicasl pattern of Hindu society. They are all rice
eaters and vegetarianism which was prevalent among Brahmins and other higher

castes is now disappearing.
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Coming northwards we have Madhya Pradesh Hindus who are pertly Dravidian
like the three groups considered above and partly 'Aryo-Dr:ovidian' like

Uttar Pradesh Hindus and Bihari Hindus, These Aryo-Dravidians speak different
dialects of Hindk which is the common lenguage of the north. They eat wheat and
rice and have about 30% vegetarians among them.

Bengall Hindus are longolo-Dravidian with some Aryan blood added on.
They inhabit West Bengal in Indis, Ezst Pakist.n and portions of Assam with some
o;tlying colonies in Bihar, UP and other places in north India, Caste prejudices
ere not very strong and inter caste marriages are frequent smong Bengalis though
the Hindu heirarchy sti11 persists. The Bengali language is sim'lar to Hindi.
The Bengalis are a rice eating people very fond of fish. Very few are vegetarians,
The majority are poor and underfed and not of very active habits,

The Hindus of Punieb and Jammu and Kashmir are according to Risley
'Indo-Aryans'. The Punjabi Hindu is of vwigorous and active habits staple food
being wheat. A considerable proportion are vegetarlans. In physical appearance
and social customs they resemble their neighbours the Rajputs, Jats and Ahlrs.
it present they are most'y concentrated in Punjab and Western UP in India, the
Hindu inhabitants of West Pakistan having come away after the division of India
in 1947. Kashmiri Hindus are generally o’ very fair complexion, Unlike the

Punjabis they are rice eaters and non.vegetarilans.

dat Jats and Rajputs most probably belong to the same ethnic stock though
their respective forefathers ay have entered Indiz in two separate waves of
immigration. According to some authorities the common stock ls Aryo-Scythiaﬁ

but it is certain that the rsce contains not a few tr'bes of aboriginal descent.
They are to be found mostly in Punjab, Rajasthan znd Utter Pradesh and neighbouring

plzces and are cultivators now. They were Hindus from about the 10th century AD.
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Some were converted to Isl:m in the 1 5th and 16th centuries and 2 good proportion
of Sikhs are Jats converted in the 14th and 17th centuries, There sre sev-ral
tribes and cl:ons among the Hindu Jats. Vegetsrien’sm is not very strong awong them,

Physiezlly, they are tall snd wellebuilt,

lumiond Kumconis have their homeland in the hill district of Almora and its
neighbourhocod but they can be found in many stat ons of UP and other stztes where
they come for empplyment usually as domestic servwants. The originsl inhabitsnts
were Doms; but successive waves of invaders at first Seythian or Aryon =nd later
warriors from the plains have conquered :nd assimilated the nstive populztion.

A present there sre fouwr raclsl divisions, namely, the Khasliy:ss, the Doms 2nd the
recent immigrants from the plains. They are 211 Hindus by religion. Kumeonis are
siort-statured and in appearance they ure -ore Aryan than Hongoli:m. The poorer
¢tlasses eat nillets and rice and the better off eat rice end wheats There are no

vegetarians. Thelr language is Kumaoni but they also speak Hindustani.

lahar  The Matars inhabit the same territory os the Merathas but the former are
of inferior social status. Their soldierly qualities have been discovered only

recently.

Maratha The Marathas are a comparatively short-statured people inhabiting
Western and Central India, roughly in the present state of Mng;ashtra and its
reighbourhood. Their origin goes back to some centuries BC and according to
Rlsley they are Scytho-Dravidian. Their migration to the south west must have
taken place sfter the frysns hsd settled in the Indogangetic plain. The
arathas rose to widespresd politiesl power under the great leader Shivaji and

bis successors who conquered a greater part of Indi:z and heve lef some remnants
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in many places. The Marathas can be divided into two territorial groups the Konkani
of the coastal reg on who are fairer and taller, and the Deccani of the interior

who are shorter and darker. They sre all Hindu Kshatriyas. Staple food is

mainly rice but they also eat wheat., Dlieat is eaten only on certain festivals

end other ocecas ons, They speak the Mahrashtrian languzge which is allled to

Hindi. There are many castes snd clons among them, They are proud of their psst
mertlal traditions and fight'ng quelities,

Rajput The Rajputs belonged to the originsl Arycn stock and now constitute

8 section of the upper strata of Hindus in Punjab, UP, Rajasthan, Bihay, Gujerat
and some other sress. They sre generally regerded as descendsnts of rulers of
early times and their warrior kinsmen, though thpoughout the centuries plenty of
Intermixture with local blcod must hsve taken place. They spesk Hind! and are
generally free from caste prejudices. They are a people with grezt fighting

qualities 2nd traditions brought up to regard the profession of arms as thelr
legitimate occupation,

$ikh (M & R) Mazhabi and Ramdasia are 'depressed! classes among the Sikhs whom
the Indian army have found to be good soldiers. Originally they belonged to sweeper
and shoemaker castes among the Hindus. Even as S khs they continue the same profes.

sionse

Sikh (other) The Sikhs sre generslly tall and well-bu’lt with a healthyand
forceful appearance which is distinetive bec:use of the long hair and beard
mjoined on them by religion. Their homeland is Punjab where at present they sre
wostly concentrated., They are an enterprising commmity end h-ve migrated to

sther states in Indi: and also to forelgn countries., A mass mirration toock place
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after the division of Indic in 1947 when the Sikhs and other non.muslimscame
.away from Pakistan and settled in the Indian portion of Punjeb snd also
~ Uttar Pradesh and some other states. There are seversl sects and costes among
the Sikhs though the Sikh religion discourages caste. The Sikhs speak the
Punjabi language. They are mostly nonevegetarisns znd their staple food,
in comuon with other Pugjsbi communities, is whest. Thelir chief occupetion is
agr' culture but they have also mzde thelr mark in industry.

The Sikh religion founded by Guru Nan:k (1469-1539) has a history
of over 400 yeors, The Sikhs were drawn from m ny castes of Hindus and also {rom
¥uslims. The higher strata of the Sikh community consist mostly of Jats and
Khatris, who adépted the new falth. Craftsmen like carpenters and balcksmiths

came from the corresponding custes among Hindus and are known as Ramgarias.

South Indizsn Christian  There are two m=in divisions of South Indisn Christian;
one belonging to Ker:-la and known as Syrian Christion who spezk Malayslam and who
heve a long history going back to the ezrly centuries of the Christain era 2nd the
other found i:n the rest of South Indla who speak Tamll, Kanarese or Telugu and are
recent concetts to christianity from the locsl populations. Raclally, it is
doubtful wh ther the Syrian Christians are any different from the Nakks or other
upper-class Hindus of Keralas They are an endogavous group. They pursue
iriculture, trade and other occupations including the learned professions.

They are nonevegetarians. The steple food 1s rice.
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Apperidix 2A = Frequency distribution of stature

Table 2.3.1 Adlbssi

stature ° frequency in sge Zroup ' total
Lin) 12 0 18 Y 19 Y 20 ' 24 ' 22 ' 29 ' Qh.26 ' 26-30 ' 31=35 !

- 1 - - r 3 - - - - - - 1
65g¢n -, - 1 1 2 - 7 2 5 1 19
61- 1 1 4 5 & 8 8 8 17 L 60
62 8 % 27 W+ 23 30 28 38 40 23 297
€3~ 8 s7 49 73 42 61 57 51 59 33 450
6lbe 5 64 53 72 58 56 64 62 u6 28 508
65w L 56 720 53 W1 65 42 45 31 25 h32
66 4 27 29 38 38 43 24 20 29 13 265
67~ 8 % W 21 15 24 17 16 11 5 145
68 2 7 13 8 7 10 5 8 11 1 72
69= 1 2 6 4 6 3 3 3 3 - k!
70= 1 3 2 3 - - 2 2 - - 13
71- - I - 1 - 2
total 43 268 268 322 2% 301 257 255 253 134 2337

Table 2.3.,2 Ahir
stature ' frequency in age g ) ' fotal
(An) . 12 ' 18 ' 19 ' 20 Y21 ' 22 ' 23 ' 2b-p5 ' 26-30 ' 3135

57- - - - - - - - 1 - - 1
60- 1 2 2 2 3 1 2 1 - 7 21
61- 3 - 2 1 2 3 11 [ 5 10 b1
62 6 3 L 1 5 8 4 18 14 23 86
63» 100 15 9 11 18 18 32 32 % 3% 217
64 - 33 31 26 33 42 37 59 L 58 49 &30
€5« 98 89 75 80 8 49 70 56 9 76 7%9
66« 180 252 236 209 207 154 103 119 119 88 1667
67- 129 187 181 181 123 101 90 92 104 L9 1237
68- 64 110 100 110 90 66 68 61 74 Ly 787
£9- b9 61 79 75 % 53 52 54 38 23 550
70- 23 35 28 38 39 ¥ 17 22 28 15 281
71= i 10 12 4% 19 b L 12 15 6 123
72« - & 4 4 9 3 - 6 y 2 %
73 - & 3 2 = 1 = 3 2 1 12
0w IS S S S SR S 1 = = i
total 610 799 759 761 709 S4B 515 546 587 429 6263
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Table 2.3.3 Andhra

stature ° freguency in age zroup ! total
(dn) 17 ' 18 ' 19 1 20 ' 21 1220 1 29 V ok o5 1 26 30 " A1 a5 ¥
50m - ® 1 e e e 3 1 - 5
61~ 2 - 1 2 1 - 2 2 2 1 13
62- b 1 5 4 2 1 1 7 8 5 38
63- 6 9 4 1 10 6 7 2 14 9 81
(ST 22 27 19 20 21 24 11 27 35 21 227
65 21 31 35 k1 40 32 13 20 29 20 282
66- 15 25 23 26 22 19 7 16 28 21 202
67- 20 10 20 19 22 15 4 8 16 11 153
68 8 15 15 11 8 15 9 5 6 5 o7
69- 2 6 6 5 2 3 1 L 2 2 33
70= 1 i & 5 2 &% 3 i 1 1 23
71~ - - 1 1 - - 1 2 1 - 6
?2- - - - - - - 1 aed - - 1
?a- - - - - - - - - 1 -—" 1
total 101 133 134 148 130 119 60 98 144 9% 1163

Table 2.3.4 Assamese

stature ' frequency in age group ' total
(n) 12 118 ' 19 ' 20 * 21 ' 20 t 29 ¢ ' 26.30 ' 31.35 !
56w 1 - e = e e o - - - 1
58. - 1 - - - - - - - - 1
60~ 15 19 13 20 5 5 L 1 11 ! ol
61- 31 56 54 5 33 24 13 1% 19 7 308
62- 62 122 89 104 60 52 31 34 30 7 591
63- 8 143 152 125 97 73 48 48 ho 5 819
e 92 151 132 145 131 110 67 sk 51 11 Ny
6 5= 5 100 132 116 1 9N sk 4y 37 13 v
66- 38 52 62 81 61 60 42 28 32 11 W67
67 W B 46 50 42 43 13 21 1% 11 298
68~ 12 28 27 3 18 22 6 9 11 5 178
6= 6 ] 7 1 13 14 2 1 3 - 66
70w 5 & 3 2 2 2 3 1 2 1 25
71~ 1 3 2 3 & e 2 2 - - 13
72w 1 2 1 1 - 2 1 - - - 8

total 421 735
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Table 2.3.5 Biharl
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stature! frequengy in age group ' total
(in) 17 ' 18 ' 19 ' 20 ' 21 t oo V23 ' 2ho2s Y 2630 ' 31.3% !
57= - e e e = = - - - 1 1
59= - - - - - - - - 1 - 1
60- 2 7 4 6 3 2 13 7 5 12 61
61 7 11 10 16 18 14 14 20 23 18 151
62« 31 20 14 12 26 17 M 68 71 49 )
63- W7 46 L2 W7 L4 66 78 69 118 70 627
Ehe 112 80 114 110 114 147 123 119 152 98 1177
65« 105 130 135 128 127 148 132 130 130 83 1248
_66- 113 194 150 165 156 147 120 120 111 65 1341
67 63 141 123 13% 117 115 83 %6 62 35 99
68~ 43 82 95 103 92 78 49 b6 L2 20 650
69- 16 29 37 47 ko 32 37 35 14 16 303
70= 10 15 26 27 10 20 15 10 15 3 151
71- 1 4% 1+ 9 12 7 6 7 L 1 65
72« 2 2 2 3 2 2 2 1 2 1 19
73~ - 2 = 1 2 1 - - 1 - 7
e - - 1 - - - 1 - - - 2
total 552 771 767 808 763 796 71k 728 751 b72 7122

Table 2.3.6 Bengali

stature! fr n a ! total
(in) 12 ' 18 ' 19 ' 20 ' o4 V' 22 t 23 ' o255 ' .30 ' 31.35 !
59= - - - 1 - - - - 1 - 2
€0 5 1 - 1 2 2 2 2 3 1 19
61~ 9 2 3 Ly 4 L 4 5 9 10 sk
62- 18 18 12 18 12 21 29 17 39 16 200
63- 55 43 35 29 36 47 39 k9 51 26 ko9
(. 89 9% 8 103 8 92 85 85 98 67 880
65- 95 125 125 115 119 105 78 114 85 60 1021
66- 70 106 140 126 115 110 104 93 63 43 970
67- 69 87 106 104 8 93 73 67 58 31 775
68- 31 63 70 62 63 47 38 48 Lo 27 489
69- 12 29 31 42 33 26 28 29 22 18 270
70 6 7 17 13 17 9 16 13 6 2 106
71a 1 5 1 4 3 7 4 - 2 5 32
72« 1 - - 2 3 3 2 3 - - 14
73= - - 1 - 1 - - - - - 2
The- - - - e = e o= - 1 - 1
total 461 580 623 624 579 6 502 525 478 306 524t
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Table 2.3.7 Dogra

stature’ frequen a G ' total

_{in) 17 ' 18 ' 19 ' 20 ' 21 t 22 ' 23 ' oh.25 ' 26.30 ' 31.35 !

55.; - - - - - 1 - - - - 1
57= 1 - - - - - - - - - 1
58» - - - 1 - - - - - - 1
59 - - - 1 - 2 1 - 2 2 8
60~ 18 10 11 9 2 7 1 4 11 5 78
61w 18 26 15 21 5 11 21 28 38 24 207
62« X% 55 32 4B 26 L2 b 57 73 2l L27
63- 66 104 76 87 59 69 70 106 121 62 820
64 163 296 200 242 176 216 159 106 219 102 1959
65« 114 257 19% 231 173 150 125 146 182 110 1682
66 91 218 179 184 170 143 106 141 158 80 1470
67 39 108 118 o4 98 104k 56 80 104 52 853
£8e 19 61 59 62 60 49 35 38 L8 31 L52
69 13 23 29 24 18 22 13 19 25 12 198
70 - 13 12 12 16 12 10 12 9 4 100
7i= 1 1 2 4 6 2 2 3 3 1 25
72w 1 1 3 3 - 2 - - 2 2 14
total 580 1173 930 1023 809 832 633 820 995 511 8306

Table 2.3.8 Garhwali

stature! frequency in age group total
(in) 127 ' 18 ' 19 ' 20 ' 21 ' 220 ' 23 ¢ oh.28 ' .30 ' 31.35

57- - - 1 - - - - - - 1 2
58 1 = & e e - = - 1 1 3
59« 1 3 - - 1 2 - - - 1 8
60w 18 12 11 7 7 11 10 11 14 1k 115
61 71 89 39 43 37 42 24 Ly 60 50 500
62« 91 135 88 69 78 76 Wy 71 74 7l 803
63= 126 184 169 126 124 94 100 92 113 101 1229
e 95 196 160 183 149 142 87 108 132 106 1358
65« 59 151 167 151 143 134 88 89 117 103 1202
66« 52 89 105 120 114 115 4 72 80 78 899
67« 22 36 55 5% 48 7™ W 33 53 by 473
68« 13 16 25 33 47 3 19 23 20 14 T
69 4 3 14 8 23 10 9 6 7 6 90
70 1 - 2 3 2 3 6 6 1 4 28
71- 2 1 3 1 2 - - - 1 1 11
72w - - - - - 2 - - - - 2
73- - - - - - 1 - - - - 1
total 5% 915 839 800 775 740 513 5% 473 501 59%8




Table 2.3.9 Gorkha
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stature' fr in a o 't total
(in) 17 ' 18 ' 49 1 20 ' 24 ' 20 ' 23 ' 2h.o5 ' 26.30 ' 3135 !
5w - - - - - 1 - - - - 1
57= 3 - - - - - - - - - 3
58« 6 1 2 1 1 1 - 3 - - 15
59« 22 10 6 7 1 1 1 - 2 1 51
60- 106 80 43 29 26 5 15 il 26 8 352
61- 203 194 103 8 53 19 19 37 35 32 779
62. 182 264 178 131 77 70 60 48 % 1083
63- 111 244 18 181 101 66 43 41 56 14 1043
6lhe s 189 140 161 89 5 26 55 by 29 845
£E5= 23 92 123 101 63 38 23 49 Ls ik 569
66w L 40 57 53 48 22 10 29 35 13 311
67= 2 10 26 27 27 16 12 12 12 9 153
68« 2 & 5 6 8 7 3 é 5 2 48
69« - 1 4 8 5 2 1 5 L 1 31
70 - - 1 - 1 1 - 2 - - 5
71 1 1 - 1 - - - 1 - - L
total 721 1130 874 790 500 307 190 312 312 159 5295
Table 2,310 Gujar
stature’ frequency in age group ! totsl
{in) 17 + 48 4 19 V o0 8 24 3 95 1 29 ¥ Sl o5 V030 ' 31.35 !
60w - 2 - - - - 1 2 - - 5
6l - - - - - - - - - 1 1
62 1 1 2 1 - 1 - 1 é 1 14
6 3= - 6 - 3 1 2 3 2 L 3 24
Elben 5 13 9 9 5 - 3 9 11 12 76
5= 20 19 16 18 8 14 5 12 19 18 149
66 26 68 50 45 24 25 17 27 2l 26 332
67 12 65 20 31 17 15 18 19 28 27 253
658 5 31 19 21 22 1 13 17 23 18 185
69 L 20 14 18 8 9 8 6 10 10 107
70= 1 7 7 L - 7 2 7 3 b b2
71- - 2 - 4 1 b 1 1 2 5 20
7%= - 2 - 2 - 1 1 - 1 - 7
total 74 2% 137 156 8 95 72 103 131 125 1215
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Table 2.3.11 Jat
stature! Irequency in age group total
(Gn) 47 ' 18 VY 49 T 20 ' 24 Y o2 V03 t D28 ' 26,790 ' 31.38
59& - - - - - - - 3 - - 3
60 3 1 2 1 - 1 2 5 - 1 16
Gl= J 5 « - -« 3 5 5 2 5 28
62 10 6 6 - 3 5 3 13 9 10 é
63w 17 16 7 9 11 13 9 35 24 13 1
Slbem 29 40 35 25 27 21 19 23 43 38 330
6 Sem 86 8 64 66 70 82 60 83 111 92 76k
66 199 292 248 248 197 230 211 178 19 120 2114
67= 149 221 198 198 183 167 183 143 162 134 1738
68 88 159 123 157 134 145 117 138 130 109 1300
69w 43 77 82 106 99 69 104 82 81 7l 817
70- 24 38 43 L8 W6 39 43 40 48 33 402
71~ 10 16 24 17 20 17 22 22 21 25 194
72~ 4L 4 3 K 6 9 3 5 6 7 51
73 - -« 1 3 & 2 3 1 3 - 17
78¢ - - - - - - 1 - - - I
total 666 955 83% 883 800 773 785 807 831 555 8001
Tzble 2.3.12 J&K Hindu
stature ! freguency in age group ! total
...Qall) 17'1@'190&i 1 ' ' - ' - l_'u__%l
59- - 1 - 1 - 1 - - - - 3
50w 5 3 2 2 2 1 1 - 3 1 20
61= 10 9 ¢ 8 0 7 12 7 18 10 90
62 27 21 11 25 12 16 L 4 24 21 10 175
63 35 55 5% 58 4O % 3 Ll 55 26 L37
bbb 93 150119 93 74 70 75 &6 90 31 881
5w 9% 154 112 131 85 8% 75 107 75 31 960
86w 85 155 165 134 102 111 65 % 95 Lz 1050
07w 8 8 81 92 75 5 53 80 62 39 686
$8w 16 59 64 68 41 43 29 ) 35 24 L19
69w - 19 39 25 17 27 25 28 20 17 217
70 3 8 6 18 3 7 13 10 5 b 77
71 1 7 & 8 3 3 1 3 2 3 35
72« 1 1 1 3 - 1 = 1 - 1 9
7}- - - -~ - - 1 - - - - 1
Ve - - 1 - - - 1 - - - 2
total 430 739 668 A56 sk Wp2 393 526 481 239 5067
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Tsble 2,3.13 Kumaoni

stature! by @ 0 ' total
(in) 17 * 18 1 49 Y20 ' o1 V o0 o9 ' oh 28 ' 26.30 ' 31.35 !

55« - - - - - - - - 2 - 2
5?-. - - 1 - - - - - - - 1
59¢ 2 - - - - - - - - - 2
60- 6 2 3 - 4% 4 5 2 2 1 29
Ele 6 3 Vi 8 4 8 13 16 15 10 90
62« 49 20 17 13 19 15 16 34 26 31 240
63« 126 135 102 & 107 73 61 68 112 76 96
BLle 143 140 140 129 115 136 9 103 109 113 1224
£5« 132 178 177 162 138 123 126 130 11k 107 1387
66« 108 110 121 147 150 109 92 % % 84 1113
67« 60 90 80 112 97 61 71 63 67 62 793
68 2 40 L1 s0 3% 52 U9 38 38 30 400
69 9 8 16 18 23 20 19 20 15 18 166
70 3 6 7 8 9 7 13 9 9 14 85
71w - 3 1 3 4 3 2 2 2 2 22
72~ L - - - - - - 1 - . - 1
73«- - - 1 - 1 - - - - - 2

total 670 735 717 736 707 G4 63 582 607 548 6505

Table 2.3.14 M.P, Hindu

! total

stature' frequengy ln age group

{in) 170 18V 191 20 ' 29 Vo0t 23 ' oh.28 Y 2030 ' 3135 '
600 - - - 3 - 1 - - 1 1 6
6l= 5 3 2 1 3 = 1 1 3 1 20
62« 1 8 L 15 2 2 - 2 12 3 4o
63- 9 19 17 27 9 11 5 5 5 9 116
bhw 12 36 4O 38 16 19 14 13 5 10 203
65« L 33 26 29 21 18 12 12 14 7 176
[ 6 16 31 25 27 15 8 23 10 5 166
£E7= 7 4 13 21 10 13 10 9 4 2 103
68 - 6 12 7 8 10 5 5 4 1 58
69 - 2 5 3 4 4 5 L 3 2 32
70w 2 1 L 2 - 3 1 2 - - 15
71 - 1 1 2 1 - - 1 1 - 7
72 - - 2 1 - 1 - 1 1 - 6

total 46 139 157 174 101 97 61 78 63 Ly 957
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Table 2.3.15 Mshar

stature'! frequengy in ege group ' total
(in) 12 118 1 19 ' 20 Y 24 ' 22 ' 23 V oho5 ' 2030 ! 31.35 '
- - - - - - - - 1 - - 1
58 3 - 1 - - - - - 1 - 5
5% - 2 1 1 2 2 - 1 3 1 13
60w 11 11 7 7 5 6 L 7 11 9 78
61= 29 23 21 19 22 11 24 20 23 18 210
62« 82 58 37 W9 43 51 34 45 58 b9 506
63« 99 123 124 109 88 99 84 90 109 95 1020
6. 126 198 173 198 153 148 141 135 127 100 1499
65« 71 149 161 145 132 121 109 111 104 91 1194
66 39 105 104 101 105 110 90 95 71 62 882
67 27 48 66 U6 65 53 48 L7 37 33 470
68« 11 15 21 32 28 2 33 31 28 6 229
69= 1 8 8 16 16 17 1k 12 6 7 105
70 - 2 4 3 6 8 3 5 2 1 H
71- - 1 1 - 2 1 3 2 6 - 16
72 - - - - - - - 1 - - 1
total 501 743 729 726 667 651 587 603 586 L72 6265

Table 2.3.16 Malayali

stature® - _frequency in age group ! total
(in) 17 ' 4 0! ' 2oh ' 3135 1!
58w 1 1 - - - - - - - - 2
59= L - = - - - 1 - - 1 6
60w 14 4 3 3 3 5 3 L 5 2 hé
61« 39 9 & 9 8 6 5 16 24 5 125
€2« 69 23 22 18 23 21 18 37 4 4 299
t3- 84 65 52 57 65 51 61 N 73 86 688
64« 132 190 200 170 190 152 162 208 191 160 1755
65« 114 180 173 196 191 191 209 159 155 135 1703
66- 65 144 156 209 172 143 157 170 100 121 1437
67- 28 99 115 121 99 109 102 92 89 65 919
68- 17 53 66 60 58 65 53 56 35 % Lg7
6 G- 9 25 19 28 28 26 22 3 19 12 222
70 3 11 10 10 12 6 5 é 13 6 82
7i= 1 5 7 2 6 1 2 1 3 2 30
72w - - 2 1 3 1 2 - - - 9
73- - 1 - 1 - e - -~ - - - 2

~total 580 810 829 885 858 777 802 877 741 663 7822
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Table 203.17 Maratha

stature’ £ a oy ' total

(n) 17 '8 119120021 122123 2425 ! 20230 ! 3135 °
55~ - - - - 1 - - - - - 1
57= 2 - e e e - - - - - 2
58a 1 1 - 1 - - - - - - 3
5% L - 1 3 - - - 1 1 - 10
60- 16 9 8 11 9 12 6 3 17 6 97
61 32 21 24 13 15 20 26 25 2l 22 222
62« 60 60 41 31 26 41 34 4g 7l 66 478
63- 115 110 87 107 83 79 84 88 103 102 958
Gl 157 216 178 205 201 180 161 194 179 132 1803
65w 90 158 179 183 159 118 171 137 139 112 1446
6t - 81 137 141 140 135 141 130 128 116 83 1232
67= 33 63 8 72 63 84 8 82 €8 sl £86
68- 10 38 41 3% 47 H 38 36 57 2% %5
69 2 7?7 16 19 15 20 13 17 21 16 146
70- 1 4 4 8 8 9 & 6 8 5 57
71i- 1 3 1 5 3 7 7 5 1 2 35
72« - - - 1 - 1 2 1 - - 5
73= - - - - - - - - 1 - 1

tokal 605 827 805 835 765 748 762 768 806 626 7547

Table 2.3.18 Punjsbl Hindu

stature’ fre a ' total

Lin) 17 V48 V40 VY 20 Y 29 t o2 ' 23 Y ol 28 ' 26.30 ! 3135 !
58« - - 1 - - - - - - - 1
5% - - - - 2 - - 1 1 1 5
60- 7 - 4 2 3 3 3 L 2 5 33
6le 17 1% 4 4 13 5 13 15 14 13 117
62- 38 31 26 32 17 31 30 37 51 Lo 331
63- 59 61 55 51 51 60 60 71 77 4 599
Ghe 125 111 85 98 100 W 93 97 113 78 99k
65« 131 173 152 143 140 126 109 131 166 ol 1%5
66 148 269 227 247 202 166 165 184 179 97 1884
£7= 93 165 161 148 135 128 102 % 109 74 1211
£ 8e 50 106 100 108 9% 70 71 51 70 39 759
65 27 53 53 €0 44 49 25 48 5. 28 421
70e 8 16 35 27 18 i 15 14 18 11 176
71- 3 3 9 13 9 14 5 8 8 - 72
72w 2 1 - 1 3 1 5 - 3 - 16
73- - - 1 - - - - - 1 - 2
T - - - - - - - 1 - - 1
75« - - - = = 1 - 1 - - 2
770 - - - - - 1 - - - - 1

total 708 1008 911 9% 831 763 0% 759 8l6 5% 7990
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Table 2.3.19 Rajput

stature ! frequency in age group ' total
- (in) 17 ' 18 1 19 ' 20 ' 29 ' 22 ¥ 23 V o428 ' X330 ' 31.35 "
6= - - - - - - - - 1 - 1
58— - - - - - - - 1 - - 1
59- - - - - - - 1 - - - 1
60e 3 5 1 2 3 2 2 € 1 2 27
61~ 4 L 1 5 5 4 3 10 11 8 55
62« 11 17 9 14 8§ 11 12 28 25 19 154
63= 36 3 32 30 33 A 27 L1 59 4s 371
. Glte 54 73 61 62 59 69 64 91 99 6l 696

65= 117 130 125 125 91 81 91 129 134 76 1099
66- 174 302 218 258 235 214 172 205 183 130 2091
67- 115 190 188 191 175 180 152 142 125 101 1559

68~ 82 119 109 135 115 103 142 120 % 77 1096
69« 23 50 81 64 81 60 81 70 s % 591
70« 10 22 25 28 3} 35 26 25 31 22 261
71- 4 3 7 15 12 14 10 12 15 10 102
72 L 3 8 3 6 4 4 2 2 3%
73« = - 1 - 1 1 1 3 1 - 8
74. - - - - - - - 1 - - 1

total 633 953 861 937 858 81k 788 888 826 592 8150

Table 2.3.20 Tamil Hindu

| stature ! frequ

requency in sge group ! total
(in) 17 ¢ 18 ' 19 * 20 1} ' ' ' ' 2630 ' 31.35 ¢

57- - 1 - - - - - - - 1
58« 1 e o o o - - 1 - 2
59 5 - e - - - - - - 5
60a 9 « 1 '3 1 1 2 5 5 30
6l 3 7 3 2 L 7 5 9 13 95
£2= 48 11 13 18 15 24 22 22 4o 247
€3= 89 35 41 39 48 52 55 113 106 648

3

11

25

, 70

Clbem 142 189 148 165 182 150 165 184 178 154 1657

65 103 177 165 171 161 185 151 151 172 140 1576

66= 99 160 167 190 153 122 172 132 134 142 1471

67=- ho 104 118 122 112 110 108 102 75 87 987
53
15
7
8

512
6 9= 15 22
70w 8

5
71~ 1 3
73 - -

total 63 765 763 807 763 754 800 807 805 715 7615
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Table 2.3.21 Sikh (M&R)

stature ! fregue. gy _in sge group ' total

(n) 12 ' 18 2 19 ' 20 Y 24 ' 22 ' 23 t ol o5 ' 26.30 ' 31.35 ¢
60w - 1 - 2 2 5 - 3 1 3 17
€le 1 - 1 2 - 3 5 3 2 2 19
E2= 7 5 L 8 5 7 11 21 16 17 101
63~ 17 15 21 19 23 15 32 37 20 240
e 9% 106 68 66 73 66 59 70 58 55 717
65 116 128 123 112 111 92 91 93 81 58 1005
66m 167 166 150 155 148 114 98 97 100 74 1269
67= 106 128 133 138 121 111 60 66 77 58 998
68w 69 83 75 78 68 57 4o 37 48 37 592
69~ 30 38 49 50 42 35 28 28 23 21 344
70 5 18 25 24 11 13 17 17 13 9 152
71 4 7 13 10 9 8 & 5 3 5 68
72« 1 2 3 L s 3 3 1 2 - 2k
73= - 1 - 1 2 1 - - 2 1 8
75 - 1 - - - - - - - - 1
78— 1 - - - - - - - - - 1

total 620 700 665 670 €20 530 457 473 L3 30 5558

stature ¢ frequency in age group ' total
{in) 170480 19 120 ' 21 1 22 123 ' 2h25 ' 26-30 ' 31.35 '
57= - e e e e e o - 3 - 3
58w e 1 e e 1 e = - 1 1 L
59- - 1 - - - - - 1 1 - 3
60w 3 5 - 4 3 o 1 2 7 3 28
61- L L 2 5 3 1 5 3 10 3 Lo
62- 2 7 11 7 3 8 13 19 17 16 103
63= 19 36 21 33 21 24 18 €5 59 % 332
e 41 82 66 83 554 60 54 90 108 68 706
65e 75 160 117 110 85 69 80 129 162 89 107
66= 188 428 286 277 243 194 215 257 274 157 2519
67- 193 333 235 238 183 178 182 181 185 122 2072
2

190 203 152 149 148 160 160 112 1613
£9= 55 167 121 124 o4 95 ou 85 86 50 971
70w 28 72 63 8 63 k5 52 L8 59 30 546
71 8 20 33 30 34 20 28 29 2l 24 259

72m 4 3 7 7 7 3 11 7 12 11 72
73 1 5 4 6 2 8 &4 1 - b 35
7“- - - 1 2 3 1 - 2 - - 9
75 1 - = 2 = = - = - . 3
76 = - - - - - - - - 2 - 2
28= PN S S S— = 1 = = -
Iotal 717 1800 1157 1217 951 0k GO& 1090 1170 728 10399
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Table 2.3.23 South Indian Christian

stature freguency in age group ! total

Lin) 17.' 18 ' 19 '20 ' 21 *22 ' 23 ' 24.25 ' 20-730 ! 31.35 !
58e 2 1 - - 1 - - - - - L
59- 1 - - = - 1 - 2 - 1 5
60um 17 2 3 3 4 2 6 3 2 6 L8
3. 42 11 10 6 7 8 3 15 22 12 13%
62« 62 9 16 17 27 15 20 29 L2 Lo 283
63w 67 39 45 49 48 S0 65 7 85 103 625
6l 99 179 168 177 161 172 167 184 201 153 1661
£ B 127 166 168 171 197 168 177 176 138 110 1598
6w 90 132 130 168 148 148 112 140 90 104 1262

67w 60 77 125 79 % 87 117 78 65 69 853
£ 8e 29 29 53 67 48 53 52 L5 ky 37 u6o

69 19 25 2 % 15 25 29 12 21 11 217
70~ 5 10 10 9 16 10 7 6 b 2 79
71 1 2 3 1 3 2 & 2 1 - 19
72 1 1 - - - 1 1 - - 1 5
73 R - - - 1

Yotal | G422 683 755 78k 771 7h2 760 765 718 655  72%

Tabl@ 2e 3c 22" U.P. Hindu

stature frequency in age group ' total

{in) 17 1 48 1 19 t 20 ¥ 294 ' 22 1 23 ! oh.28 ' 20.30 ' 3135 !
B - - - - - - - - - 1
58- - - - 1 - - - - - 1
5Q- - - - 1 1 - - 1 1 i
60w & L 3 8 6 3 3 9 9 60
61e 8 8 8 11 10 12 18 1 28 1%
62w 17 3 16 26 26 30 28 32 53 305
6 3w 62 66 37 50 46 60 H 92 106 657
6l 81 98 85 101 100 94 95 117 146 1019

66 - 128 232 250 204 199 185 182 177 143
7w 97 152 141 143 133 ks 97 135 109
€8 59 62 & 114 8 79 78 92 60
69w 22 28 585 50 137 4 33 31 22
70w 12 14
71~ 3 3
72w - 3
73= - -

total 5% 85 823 908 797 792 739 857 858 65 7892

20 14+ 18 19 15

1
9
19
k3
8l
102
65« 101 152 127 159 131 108 122 130 183 122 1335
107
83
L2
30
6 5
10 9 11 2 L

t =inY
[y
(a4]
[y
ey
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Appendix 2B

Table 2.4 Statistics from the distribution of stature in age groups
of each community

age number mean variance €, &,
1 2 3 ) 5 6
Adibasi
17 43 64.73 6.6306 -0.4195% 1.2405
18 268 64.57 2.9304 1.0235%# 1.7352%%
19 268 64 .80 3.1724  0.5302%*  0.2477
20 322 64 .51 3.0816  0.6784#%  0.3399
21 236 64.73 3.0474  0.3277*  -0.0077
22 301 64.73 2.9894  0.3728%%  -0,0137
23 257 64.35 3.2978 0.4192%# 0.5386
24-25 255 64.39 3.2372 0.6284## 0.4044
26-30 253 64.17 3.8538  0.5698%*  0,1333
31-35 134 64.13 2.7289  0.995T%»  3,2279%%
total 2337 64.52 3.2756 0.51TT%%  0,.5445%»
Ahir
17 610 66.80 3.0244  0.1363 0.7288##
18 199 66.09 2.6340  0.1844% 1.0464 %%
19 759 67.11 2.8382 0.1961% 1.5505%#
20 761 67.16 2.9411  0.2021% 0.9344 %+
21 709 67.01 3.7979  0.1513 0.5054 ##
22 548 67.05 4.3635  0.2353» 0.7709%#
23 515 66.49 4.2952 -0.2240%  -0.1131
24-25 545 66.62 5.1881  0.0225 0.3106
26-30 587 66.59 4.57186  0.1967* 0.0041
31-35 429 65.91 5.4082  0,0634 0.0221
total 6263 66.83 3.8600 0.0100 0.6881#»




age number mean variance 8, &,
1 2 3 ! 5 4
Andhra Hindu
17 101 65.64 3.1216 -0.0580 -0.2215
18 133 65.91 2.6843 0.3362 ~0.6039
19 134 66.06 3.6895 0.0345 0.2975
20 148 €5.80 3.5839 0.3617% 0.1938
21 130 65.70 2.4886 0.2399 0.3122
22 119 65.99 2.9032 0.5262*% -0.2844
23 60 65.89 5.5156 0.5161 0.0230
24-25 98 65.25 4.9676 0.0844 0.7618
26-30 144 65.30 3.6649 0.8211%»  3,0387#»
31-35 96 65.40 2.8671 0.1893 0.0372
total 1163 65.70 3.5044 0.2904#%  0,6181##
Assamese
17 421 64.07 4.4206 0.5T310%  1,1724%%
18 735 64.14 4.3867 0.6705%%  0.6573#»
19 720 64.31 3.9048 0.4982#*  0.3117
20 145 64.34 4.3643 0.4022#%»  0,0648
21 566 64.55 3.5861 0.3422#% -0,.0780
22 498 64.78 4.0620 0.3981#» 0.1932
23 296 64 .69 4.0192 0.5794%%  0.8502#»
24~25 258 64.49 3.6744 0.5387#* 0.3611
26-30 252 64.30 4.3711 0.2323 0.2438
31-35 72 64.95 4.7677 ~0.1746 0.6644
total 4563 64.39 4.1685 0.4528%»  0,2991%#
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age number mean variance &, &
1 2 3 4 5 6
17 461 65.§;n8a113§%$§g 0.1229 0.1494
18 580 €5.95 3.4425 0.1841% -0.1828
19 623 66.20 3.1970 0.1588 0.0603
20 624 66.14 3.7019 0.0940 0.2813
21 579 66.17 3.8423 0.2591#% 0.2820
22 566 65.92 3.9465 0.2773** 0.2262
23 502 65.89 4.3839 0.2134% -0.1114
24-2% 525 65.85 3.9379 0.2676% 0.0227
26-30 478 65.39 4.5389 0.2846% 0.0885
31-35 306 65.54 4.5043 0.2885* -0.0818
total 5244 65.85 3.9498 0.1809#*  0.0598
Bihari Hindu
17 552 65.53 3.6914 0.,2683# 0.2120
18 1714 66.07 3.7602 ~-0.1181 0.8228#»
19 167 66.23 4.2517 0.1581 0.2895
20 808 66.24 4.3498 -0.0481 0.2270
21 763 66.03 4.3698 0.0641 0.2668
22 796 65.87 3.9997 0.2729* 0.1746
23 114 65.50 4.8976 0.2335% 0.1954
24-25 728 65.39 4.7428 0.1565 -0.2260
26-30 151 64.98 4.42719 0.5408%»  0.4384%
31-35 472 64.73 4.4760 0.2274#% 0.2912
total 7122 65.71 4.5253 0.1342#%%  0.1273%
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age number mean variance &, &
A 2 3 4 p) 6
Dogra
17 580 64.77 3.5837 ~0.0245 0.9205%#
18 1173 65.23 3.1979 0.1811%  0.5214%»
19 930 65.52 3.5845 0.1417 0.5538%#
20 1023 65.32 3.5900 0.2372%»% 0,8535%=
21 809 65.67 3.1871 0.3893#% (0.3937#»
22 832 65.37 3.7689 0.0593  1.1468»#
23 633 65.17 3.5683 0.3143** 0.3093
24-25 820 65.10 3.7761 0.3056%* 0.0910
26-30 995 65.05 4.0441 0.195T*  0.1956
31-35 511 65.13 4.0878 ~0.0602 0.4099
total 8306 65.25 3.6656 0.1766%% 0.5404%#
Garhwali
17 556 63.80 3.9472 0.5828## 0.3614
18 915 64.02 3.1173 0.2573#* -0.0734
19 839 64.59 3.5923 0.3077#% 0.3641%
20 800 64.73 3.3926 0.1777* -0.0554
21 175 64.85 4.0539 0.2685#* -0,2088
22 740 64.84 4.1984 0.1549 0.1831
23 513 64.717 4.0634 0.2188% -0.2204
24-25 556 64.45 4.1511 0.3230** -0.1993
26~30 613 64.40 3.9248 0.1399 -0.2736
31-35 601 64.38 4.2141 0.1267 -0.0136
total 6968 64 .49 3.9248 0.2535%» -0.0102
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age number mean variance &, &,
1 2 3 4 5 8
Gorkha
17 721 62.01 2.35T1 0.6835%%  2,4296%+
18 1130 62.93 2.6608  0.452T*®  0.4779%+
19 874 63.45 3.3136 0.3084%*  0.0067
20 790 63.64 3.37T15  0.3767#*  0.4628%»
21 500 63.81 4.0124  0.2992%*% -0.2176
22 307 63.78 4.0944 -0.1370 2.1291
23 190 63.51 39344 0.415T% -0.2564
24-25 312 63.82 4.7206 0.4156%%  0.2515
26-30 312 63.68 4.3979  0.2269  -0.5193™
31-35 159 63.39 4.2027  0.5192%* -0.5392
total 5295 63.26 3.6991  0.4255%*  0,3405%*%
17 T4 66.31 Gudar1.8056 0.4396 1.0503
18 236 66.93 2.9261 -0.2516 1.9465%%
19 137 66.89 2.5737 0.1116 ~0.0251
20 156 67.07 3.1746  0.3T712%  0.3892
21 86 67.06 2,0520 -0.1105  -0.0101
22 95 67.37 3.5056 0.2610 0.0675
23 72 67.11 3.5739 -0.4873 1.9853%%
24-25 103 66.76 3.8560 -0.4838%  1.2192+
26-30 131 66,68 3.8549 -0.1210 0.1165
31-35 125 66.85 3.6622  0.0927 0.1475
total 1215 66.91 3.1795 -0.0361 0.8050%#
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age number mean varianoce &, 8
1 2 3 4 5 6
Jat
17 666 66.81 3.2636 -0 .0000 1.5137#»
18 955 67.06 2.7189 -0.5096 1.1370%=
19 836 67.24 2.9209 0.1581» 0.8689%»
20 883 67.31 2.6952 0.3692%%  0,8422%
21 800 67.42 3.0527 0.3050%* 0.3978+
22 113 67.29 3.0954 0.1155 1.2275%
23 78% 67.39 3.3326 0.1878+ 2.,4610%#
24-25 807 66.95 4.6257 ~0.3072#%  0,T013%
26~30 831 67.11 3.7236 0.1571# 0.1942
31-35 665 67.21 4.4718 0.1650 0.8583#
total 8001 67.19 3.3990 0.0566% 1.1280#=
J&K Hindu
11 430 65.22 3.1251 -0.0610 0.7468%#
18 739 65.68 3.3516 0.2535%%  0.6790%%
19 668 65.95 3.5881 0.2261%  0.4506%
20 666 65.96 4.2114 0.1938# 0.1954
21 454 65.90 3.1110 0.0828 0.0142
22 473 65.96 5.0457 ~0.5372%%  3,0075%*
23 391 65.82 4.2320 0.1448 -0.2404
24-25 526 65.84 3.8372 0.2101*% -0.1195
26-30 481 65.48 4.1158 0.0245 ~0.2399
31=35 239 65.91 5.1994 -0.0284 -0.3733
total 5067 65.17 3.9393 0.0624% 0.6263%»
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mean g variance

age number 8, 8,
1 2 3 i 4 5 6
Kumaoni
17 670 64.94 3.0704 0.1698% 0.0882
18 735 65.31 2.8745  0.4566%% 0.1982
19 717 65.38 3.3149  0.0481 1.5086%#
20 736 65.69 2.9781  0.2411** 0.0181
21 707 65.59 3.4315  0.3382#»  0.4968*
22 641 65.62 3.4611  0.1820% -0.0174
23 563 65.65 3.9490  0.1023 0.0054
24-25 582 65.42 3.9300  0.2616*  0.0540
26-30 607 65.24 4.0705 -0.0491 1.3990 * ¥
31-35 548 65.40 3.9105  0.4287#**  0.0480
total 6506 65.42 3.5082  0.2105%* 0.4279"~
M. P, Hindu
17 46 64.76 4.47T10  0.4891 0.2739
18 139 65.05  3.1177  0.5849%% 0.7882
19 157 65.64 4.1130  0.7847#%  0.7595
20 174 65.10 4.2776  0.5601%% 0.7625%
21 101 65.67 3.2865 0.0673 0.4484
22 97 65.85 4.2208  0.3880 0.2430
23 61 65.92 3.5522  0.2424  -0.4976
24-25 78 66.05 4.0284 0.5080#* 0.7842
26-30 63 65.05 6.2392  0.4822 0.1186
31-35 41 64.63 3.6121 0.4526 0.5172
total 957 65.41 4.1907  0.4580%*%  0.4412%»
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age number mean variance y €, &
1 2 3. 4 p) 6
Mahar
17 501 64.03 3.4668 0.5396%%  2,0254n»
18 743 64.61 2.957 0.1206 0.5698u»
19 729 64.84 3.0576 O.1111 0.6002%#
20 726 64.83 3.1672 0.2772%*  0,3048
21 667 65.02 3.6626 0.1904% 0.2531
22 651 64.98 3.5965 0.2975%*  0.3051
23 587 65.00 3.6869 0.3034#%  0,.1546
24~25 603 64.92 3.9658 0.1753 0.T419%%
26-30 586 64.59 4.1074 0.3603%*  0.6456%»
31-35 472 64.45 3.19%2 0.1416 0.0912
total 6265 64.75 3.5428  0.2448u%  0,52864%
Malayali Hindu
17 580 64.34 3.9641 0.1635 0.2975
18 810 65.56 3-3904 0.3249%* 0.8051%«
19 829 65.70 3.1715 0.4378#%  0,6021%»
20 885 65.75 2.9507 0.2317#*  0,7778a»
21 858 65.65 3.3300 0.4661%%  0,7037##
22 177 65.69 3.0503  0.0907 0.3245
23 802 65.61 2.8471 0.2631%%  0.8555%#
24-25 811 65.38 3.3749 0.1855* -0,0889
26-30 T41 65.24 3.7028 0.3229%%  0.2957
31-35 663 65.22 3.0477 0.3440%*  0.3573
total 71822 65.45 3.3948 0.2112%%  0,5046%%
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g |1
mean variance

age number 8y 8,
1 2 3 i 3 i 8
Maratha
17 605 64.23 3.4510 ~0.1511 0.T324#%
18 827 64.89 3.2317  0.5613%%  0.5129%#
19 805 65.14 3.3226 -0.0200 0.2049
20 835 65.14 3.5397 0.2358%%  1,0998##
21 765 65.21 3.4303 0.0584 1 .4020 %%
22 748 65.25 4.1036 0.237T1%%  0.3876##
23 762 65.23 3.6469 0.2725%% 00,7324 %>
24-25 768 65.14 3.6696 0.3226%%  0,4259%
26~30 806 64.96 4.3287 0.2144% 0.0291
31-35 626 64.81 3.9022 0.3819%* -0.,0137
total 7547 65.02 3.7334 0.1794=%  0.5481%+
Punjabi Hindu
17 708 65.55 4.0116 0.0347 0.1745
1é 1008 66.09 3.4278 0.1797* 0.1247
19 91 66.34 3.8074 -0.0782 0.3365%
20 934 66.34 3.7556 0.0141 0.0640
21 831 66.18 3.9172 -0.0850 0.4929%#
22 763 66.14 4.3995 0.3477%%  1.1249%»
23 696 €5.91 4.2334 0.0885 0.2086
24-25 159 65.82 4.4876  0.1874%  0.5745%+
26-30 846 65.75 4.3156 0.2048» 0.2083
31-35 534 65.52 4.5108 -0.0576 ~-0.3698
total 7990 66.00 4.1185% 0.0346 0.3165%#
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age number mean variance &, 8
1 2 3 4 5 3
17 633 66.2SRaquZ.9987 ~0.2368+ 0.6083%#
18 953 66.48 2.9819 ~=0.2230%%  1,1309%#
19 861 66.75 3.1026 0.0459 0.3587#
20 937 66.75 3.3960 0.0245 0.77984»
21 858 66.84 3.5402  -0.1189 0.5693%»
22 814 66.78 3.7241 0.,0224 0.5153 0w
23 788 66.87 3.7126 ~0.2355** 0.4779
24-25 888 66.45 4.5522  -0.0715 0.5901 ##
26-30 826 66.24 4.480% 0.0264 0.4349*
31-35 592 66.34 4.5052 -0.0540 -0.1130
total 8150 66.59 3.7335 ~0.,0894%% 00,5787 ¥ *
Sikh (M & R)
17 620 66.26 2.8231 0.7894%%  3,9249%%
18 700 66.46 3.2110 0.6357T#%  1.3204%#
19 665 66.67 3.3308 0.3729#%  0.0531
20 670 66.67 3.6121 0.2584#%  0.7259%
21 620 66.51 3.4195 0.4233%%  0,.8434%»
22 530 66.46 3.7963 0.0459 0.8661##
23 457 66.10 4.1573 0.3309#* -0.0038
24-25 473 66.00 4.2444 0.1863 0.0172
26-30 463 66.15 4.0440 0.2744%  0.3626
31-35 360 66.09 4.3352 0.2455% 0.1732
total 5558 66.38 3.6708 0.2999#%  0,7392%%
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age g number mean variance S 84 8
1 | 3 | 4
: Sikh (Other) )
17 717 66.92 3.1505 0.0907 1.77870#
18 1600 67.04 3.1404  -0.1638 1.34924%
19 1157 67.21 3.5172 0.1886%  0.3860%#
20 12117 67.22 4.1168 0.0980 0.7520%#
21 951 67.26 3.9638 0.0633 0.9321 %%
22 864 67.26 3.8981 0.1863* 0.3795%
23 905 67.22 4.0284 0.0224 0.4638%%
24-25 1090 66.7T 4.4507 0.2201#*%  0,8922%#
26-30 1170 66.64 4.9044  -0.1159 1.2238#»
31-35 728 66.82 5.2035 0.2626%%  0,9336%*
total 10399 67.04 4.0414 0.0424 0.9774%*
17 622 s°u2§.§?aian gfgéggian 0.0000 0.0230
18 683 65.55 3.0004 0.3632%%  1,2110%#
19 155 65.71 3.1234 0.1584 0.2584
20 184 65.73 3.1247 0.3209%%  0.3695%
21 171 65.58 3.1444 0.1907#  0.8522w+
22 .743 65.64 3.0912 0.2954%%  0,5623%%
23 760 65.64 3.3089 0.2806%% 0,3203
24-25 166 65.28 3.0481 0.1133 0.5598%#
26-30 718 65.09 3.4606 0.3442%% -0.0447
31-35 655 65.01 3.4318 0.1856%  -0.0002
total 1256 65.42 3.4347 0.1473%%  0.4174%#
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8ge number mean variance &, 8
1 2 3 4 5 g
Tamil Hindu
17 636 64.85 4.5019 0.1399 0.2223
18 765 65.70 2.6445 0.1872%  1.0891%»
19 163 65.92 2.7988 0.2446%%  0.1277
20 807 €5.89 3.1281 0.55249#%  1,3435%
21 763 65.74 2.9071 0.4315%*  0,3700%
22 154  65.15  3.2398  0.2927*%  0.1688
23 800 65487 3.5333 0.4015%#  0.3682#
24-25 807 65.43 3.6650 0.4159%%  0.6662%%
26-30 805 65.20  3.4066  0.3466%%  0.3264
31-35 715 65.55 3.4544 0.2911#%  0,3703%
total 1615 65.60 3.4101 0.2580%%  0,5487#w
Uttar Pradesh Hindu
17 596 65.84 3.8847 -0.1085 ~0.0067
18 856 65.91 3.4002  -0.0549 0.5133#»
19 823 66.28  3.1350  -0.1956*  0.5866%%
20 908 66.23 4.3308  -0.1298 0.5424 %%
21 1917 66.08 3.9067  -0.1235 0.4662%»
22 192 66.14 4.1902  -0.0625 0.0226
23 139 65.97 4.2685 0.0100 0.1365
24-25 857 65.83 4.3947  ~0.0501 0.0158
26-30 868 65.25 3.8901  -0.0332  -0.1593
31-35 656 65.33 4.5163  =0.0520 0.1035
total 7892 65.90 4.0931  -0.0906%%  0,2076%#
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Appendix 3A
TEST FOR DIFFERENCES AMONG KLIANS OF SANTLES FROM TRUNCATED NORMAL PCPULATIONS

Suppose we have k samples of sizes ny, Np « -~ = -~ Nk from k' normal
populstions of which the means are unknown and the standard deviatlions are
known tc be equal. If these samples are selected after omitting all values
helow = given va ue m 40" §where m and ¢~ are the mean and standard devia-
tion of the population, Fisher (1951) has shown that the moximum likelihood

estim:.tes of m and for any population, szy the first will be given by

).(1 = v- Il . - - e = (1)

- -- (2

nls (xz‘) - 2 IO 12 - )
5% (x) 11

where Xy is the arithmctic mean of the ny observations, end S(x2) and Sz(x)

are computed about the po'nt of truncstion. The values of I, 11, 12 and

I, 1

-—-:-[-2-—2 are availlable from the British Association tables. From equations

1
(1) and (2) we estimate the value of § &0~ , The mean is colculated by

s:zbtractingo‘}' from the value represernting the point of truncat’on,
To test whether the k means thus arrived at are significantly different

the null hypothesis is
Hox_fl- §2= - - :Sk and the

alternative hypothesis is

By b 524 £ - y 3
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The likelihood ratioc criterion will be given by

o AF Al N
X = l-(}. a ) - ?Z[( }l . UA- ) with k.l degrees

of freedom

, , 2 -
where, L (f ,9-) =nlogg 4 nlog I, (5 + . (n3 “+ f_’_“_-}Z: £ xl)
°~2 o

|

ard X" is the deviation from the point of truncstion.

* »
3 and 9 will be oblained by using the equations (1) and (2) on

the total samile of N valuss where Nz n,+ N4 - - + nk.
A A A
A Gy
Q- will be taven as = Ui LY v as a first approximation,

k
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Appendix 4A

Table 4.1 Distribution of stature of accepted and re jected cendidates
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stature ' number ! porcertepe ' differerce
(4n) ' sccepted ' rejected ' accepted ' rejected ! Lk
1 2 3 L 5 &
Rajasthan
£0.0m . & 5 C.2 C.2 =00
61,0- 7 15 0.2 0.6 -0.4
62.0- 33 30 1.0 1.5 -0.5
£340- 103 9% 3.2 L1 -0.9
61,0 215 164 647 7.0 -0.3
65.0- 341 272 10.7 11.6 0.9
46, 0- 815 £15 2E.5 26.3 -0.8
6740 £81 Les 21.3 19.5 1.8
68.0- 75 318 14.8 13.6 1.2
69.0= 278 219 8.7 9.4 -0.7
70.0w 151 93 5.0 L.,0 1.0
71.0- 58 34 1.8 1.5 0.3
72 .0 19 13 . 0.6 0.6 0.0
73.0- é 3 0.2 0.1 Cel
74,0~ 3 1 0.1 0.0 0.1
79,0 1 - 0.0 - 0.0
total 3202 2338 100.0 100.0

Utter Pradesh

55.0- 1 - 0.0 -~ 0.0
565 4 Con - 1 - C.0 0.0
5740 2 - 0.0 - 0.0
584 Ce - 2 - 0.0 -0.0
5940 L Vi 0.0 Cel 0.1
€040 82 102 0.6 0.9 -0.3
61.C- 77 300 2.7 2.6 0.1
£2.Ca 700 629 £.0 5.4 -C.l
5340w 1557 1200 11.2 10.3 0.9
6l Cm 2016 1656 14,5 14.3 0.2
6540 2490 1944 17.9 12.9 1.0
56 4 O 2745 2392 19.8 20.% -0.8
5740w 1971 1586 14,2 13.7 0.5
68,0 1094 956 7.9 8.2 -0.3
5940 Lol 512 3.6 L Ly -0,8
70,0~ 23k 206 1.7 1.8 ~Cal
71.0- ol 78 C.7 0.7 0.0
72,0~ 19 11 0.2 0.1 0.1
7340w L 3 c.0 0.0 0.0
7%, 0- 2 - 0.0 - 0.0
7540 2 - 0.0 - 0.0
total 13888 11505 16¢ .00 100.00
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Appendix 54

Table 5.2 Analysis of variance of stuture between and within age groups

community ' ar ' 88 ' mg_ 't F
] B ] W | T I B [ ] w ] 'L' [ ] g 4 K | ]
1 2 3 4 g [ 7 8 9 10
1hay
Ra jput 9 183 192 67.77 619.11 586,88 7.53  3.38 2.23*
Ahiy 9 485 Lol 439.84 1513.,70  2053.54 48.87  3.33 1h4.58%e
Bihari Hindu 9 7090 7099 1523.58 30554.50 32278.08 180.50 4,32 L1.75%e*
Adibasi 9 1898 1907 163,39 6279.56 Au43,05 18,15 3,31  5.4B%%+
total 9 9789 9798  1931.29 42252.87 L418L4.15 214.59 K.32 Lo L7we*
Bombay
¥arahatta 9 6595  £404 B3 A4 217,67 2bss2,33 48,30 HE 13,20%%*
Hahar 9 5371 5380  4G0.55 18505.49 15086.04 53.40 3.4E 15.43%%x
total 9 13145 1315k 1011&.23 pshs,30 U48559.53 112.569  3.62 31.13%%*
Jammu ond Kashmir
J & K Hindu 9 5040 5049 260.80 19437.97 19598.77 28,98 3.86 7.5ine*
Dogra 8 357 365 41,91 133,72 1405.63  5.24  3.82  1.37
Sikh (Other) 9 226 235 45,01 992.60 1038.51 5.1t 4,39 1.16
total 9 5674 5483 26L,67 2207928 22343.95  29.41 3,89 7.ghwe
' Yerala
¥alayali 9 7711 7720 1049.61 25613.55 26663.16 116,62  3.32 35.13%*+

§.I. Christian 9 3287 32% b7k, 37 11197.63 11572.00 52,71  3.41  15.46%s=

total g 11124 11133 1482.89 37137.02 38519.91 164.77  3.34 49 33%%e
Madras

Tamil Hindu 9 7533 7542 732,91 25342,87 26075.78 B1.43  3.36 24,2l

$.I. Christian 9 3512 3521 405.50 11833.15 12239.65 45,17  3.37 13.40%**

total 9 11154 11173 1097.73 37474.03 38771.76 121.97  3.37 36.19%**
ijab

Dogra 7072 7081 433,12 25981.43 2641k.55 48,12 3,67 13.11%%*

Sikh (M & R) 4517 5526 288,09 20126.49 20414.58 32.01 3.65 8.7

9

PunJab: Hindu 9 7827 7836 535.80 31797.49 3233.29 59.04  L.06 1458w
9
9

$ikh (Cther) 10019 10028  511.37 4001L4.37 40525.74 55.81  3.99 14.23%**
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1l 2 3 b 5 6 i 8 9 10
| Punjsb (contd)

Jat 9 4092 4101  180.95 14216.61 14397.57 20.10 3,47 5.79%%*
Ra jput 9 813 822  141.66 3282.17 3U23.83 15.74 L.Ok 3.90%e*
Ahir 9 2633 26k2 sh,ho 9116.24  9170.64 6,04 3.46 1.75
Gujar 9 205 214 35,01 580,14 615.15 3.89 2,89 1.37
total 9 3861 38470  142B.42 1BBZII 169657.79 158,71 W.3 36.32%ee
fg Josthan
Jat 9  12k2 1251 96.09 4197.40  U4293.49 10.68 3,38 3.16%+
Ra iput 9 3997 BOOS  192.31 15075.08  15267.39 21.37 377 5.67%%*
Ahir 9 730 739 92.99 2693.16 2786.15 10.33  3.69 2.80%*
total 9 6780 6769  328.97 25288.3%  25617.31 36.55 3.73 9.80%*+
Uttar Pradesh
Jat 9 2390 2399  134.58 7517.5%  7452.12 14.95 3,14 L, 76%%«
Rajput 9 2378 2367  174.95 7939.99  B11h.9% 19.4s 3.3 5,8pees
Garhwali 9 6953 6962  751.86 27100.71  276852.57 83.54  3.90 21.upres
Kumaoni 9 5950 5959  319.19 20848.84 21158.03 35.486  3.50 10.13%%*
fdr 9 2201 2210 294,48 7009.13  7303.61 32.72  3.18 10.29%*
U.P. Hindu 9 7487 7h9%  1065.05 30724.63  31789.68 118,34  L4,10 28,86%
total 9 28298 28307 2148.67 12572.95 124821.62 B8.74% 4.3h4 55,01%%*
Gorkha 9 2u8 237 wes{szo??‘?‘galsw. 59 891.16 5.62 3.39 1.66
Benzali Hindu 9 5058 5057 380,34 19717.69 20098.03 42.26  3.90 10,84r*x*
total 9 531 B/50  3TH.G6 21784.30  22138.96 3941 .08 9.66%e
Other states |
total 9 17190 17199  3764.86 82425.69 86190.55 MA32 479 7.2k

All states
total 9 147055 RGBS 7531.14 COBE.E5 685695.79 86.79  B.62 181,20%
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Appendix 6A

Table 6.4 Analysis of variance of stature between and within communities

s S S i 5 ¥
1 23 4 5 6 1 B 9 10
Bihar
17 5 607 612  29.83 2333.86 2363.69 5.97  3.84 1.55
18 6 1094 1100 447.28 3780.83 4228.11 74.55 3.46 21.55%nw
19 4 1025 1029 378.72 4033.86 4412.58 94.68 3.94 24.03unn
20 T 1149 1156  624.64 4556.23 5180.87 89.23  3.97 22.48##»
21 5 1018 1023  257.20 4177.97 4435.17 51.44  4.10 12,55%»
22 T 1114 1121 272.58 4384.86 4657.44 38.94  3.94 9.88##»
23 7 992 999 291.07 4552.37 4843.44 41.58 4.59  9.06%%x
24-25 7 1019 1026 282.11  4491.52 4773.63 40.30  4.41 9.14%n»
2630 11 1021 1032 182,79  4313.63 4496.42 16.62  4.22  3.94#xe
31-35 5 686 691  T0.02  2791.50 2861.52 14.00  4.07  3.44%e
total 13 9785 9798 2270.36 41913.80 44184.16 174.64  4.28 40.80nw«
Bombay
17 8 963 971  55.23 3666.55 3721.78 6.90  3.81 1.81
18 T 1456 1463 46.92 4464.64 4511.56 6.70 3.07 2.18+
19 12 1501 1513 139.90 4836.40 4976.30 11.66  3.22  3,62%ew
20 14 1553 1567 114.28  5128.72 5243.00 8.16  3.30 2.47%+
21 13 1541 1354 60.73 4566.26 4626.99 4.67 3.41  1.37
22 10 1351 1361 114.62 5140.20 5254.82 11.46  3.80 3.02#w#
23 10 1228 1238  84.73 4484.36 4569.09 8.47  3.65 2.32
24-25 13 1254 1267 144.90  4558.83 4703.73 11.15  3.64  3.06%#s
26-30 11 1323 1334 251.85 5705.92 595T7.7T 22.90  4.31 5.31%x»
31-35 10 1067 1077 137.57 3842.70 3980.27 13.76  3.60 3.82x#x
total 24 13130 13154 811.07 47748.46 48559.53 33.79 3.64 9.28unx



S S S S o
1 2.3 L 5 & 7 8 9 10
Jammu and Kashmlr
17 1 B62 463 12.35 1555.93 1568.28 12.35 3.37  3.66
18 3 809 812 16.46  2750.67 2767.13  5.49 340  1.61
19 3 738 741 21,33 2668.68 2690.01 7.11  3.62 1.%
20 4 740 oWl 5,50 3076.38 3081.78 1.35 4.16  0.32
21 3 up9 482 12.9% 1513.88 1525.82 4.31 3.16 1.3
22 5 520 525 86.29 2304.68 2390.97 17.25 A4.M3 3.90%*
23 L ué 420 21.24 1861,39 1882.63 5.31 L.A7 1.19
2h=25 5 594 599 34.13 2355.55 2389.68 6.83  3.97 1.72
26-30 6 608 614 19.92  2437.16 2457.08  3.32  4.01  0.83
31-35 L 270 274 5,28 1379.74 1385.02 1.32  5.11  0.26
total 8 5475 5683 52,10 22291.85 22343.95 6.51 3.93  1.66
Kerala
17 3 78 789 2.52 350C.58 3503.10 0.84% h.A45  0.19
18 b 1110 111 31.75 3643.43  3675.18  7.94  3.28 2,42+
19 5 1176 1181 S.51  3747.92  3777.43  1.90 3.20  0.59
20 7 1275 1282 9.35 379%.40 3805.75 1.34 2.98  0.45
21 5 1274 1279 9.54 4295.01  4304.55 1.91 3.37  C.57
22 3 1225 1228 1.C8 3845.39 3847.u7 0.36 3.1k 0.11
23 L 1132 1136 16.06  3642.70 3658.76  4.02  3.22  1.25
2425 3 1203 1206 4.48 3985.89 3990.37 1.49 3.31 0.5
26-30 3 1021 1024 1.99 3788.,83 3790.82 0.65 3.71 0.18
31-35 2 883 885 L4.59 2779.00 2783.59 2.30 3.15  0.73
total 10 11123 11133 12.07 38607.8% 38619.91 1.21 3.47  0.35
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e e e e e - B
1 2 %%'“'"ﬁ% 3 6 7 g 9 10
Madras
17 2 1009 1011 7.43 406,72  b7ib.1s 3,72 L66 0480
18 4L 1130 1134  20.08 3174.,50 3194.58 5,02 2.81 179
19 3 1086 1089  11.34 3143.20 3154.5% 378  2.89 1.31
20 L 1133 1137 2447 ¥%21.87 bS5k 5,17 3.20 1.93
21 5 1074 1079  14.01 3083.49 3097.50 2,80 2.87 0.98
22 3 1057 1050 8.21 3520.77 3528.98  2.7% 3.33 0.82
23 3 1155 1158  47.57 3958.79 4006.36 15,86  3.43  N.62¢*
225 4 1165 1169 14,30 4085.66  4099.9%6 3.58  3.51  1.02
2630 3 1204 1207  13.15 L225.46  4238.61 4,38 3.51  1.25
31-35 3 1117 1120 93.84 3898.96  3992.80 31.28 3.49 B8,96%*+
totel 7 11156 11173 128.54  138543.22 38771.76  18.36  3.46 531
Pun jab
17 9 3234 3243 224C.43  10860.60 13101.03 248.93  3.35 7h.30%+*
18 10 5440 5450 2915.15  17050.67  19955.82 291.51  3.13 93.13%**
19 9 L4499 L4508 1985,38  15362.02  17347.40 220.60  3.41 6UL.G69*w
20 12 4402 L4504 2879.89  16698.92  19578.81 239.99  3.71 OSU.G8%x
21 12 3770 3782 1670.62  13532.27 15202.89 139.21 3.58 38.88%x*
22 11 3587 3598 2145.44  1458L4,17  16729.61 195.04 4,06 4B.03%**
23 10 3062 3072 2276.13 12407.92  14684,05 227.61 4.08 55.20***
2425 11 3600 3611 1889.56 15658.22  17547.78 171.78  4.35 39.hgwr*
26-30 10 L4039 LO49 2752.91  17774.87  20527.78 275.29 L.LO 62,57+
31«35 11 2633 2644 1632.65%  11911.56  13544.20 148.42  K.52 32.83%%*
total 11 38459 38470 21542.79 148115.00 169657.79 195843  3.85 508.68%**



216

= B %f L B sﬂfﬂ I B )m;ﬂ : )
1 2. .3 I 5 3 7 8 9 19
Rajasthan
17 6 58wl 7o 1397.15  1407.56 1174 2.98  3,Qlws
18 5 89 874 128,27 280446 2932.73  25.65 3.23  7.9hwer
19 6 657 63 £5.69 1973.40 2039.09 10,95 3.00 3.55%%*
20 9 7HO 789 126,45 2551.81  2678,27 14,05 3,45 4 07%*x
21 6 713 719 9h.07 2685,08  2779.15 15.58 3.76 L 17wk
22 8 657 665  150.14 267448 2834.62 20,02 4,07 4,92%%*
23 9 697 706 30.39 2278.21  2308.60  3.38 3.27 1,03
2h25 11 725 736 123.44 3083.19 3206.53 11.22 4.25 2,64%x
2630 9 b9 658 72,84 2791.43  2864.27  8.09 4,30 1.88
31-35 6 530 5%  50.19 2127.23  2177.42 8,36 L4.01 2.08
total 17 48772 6789  667.07 24950.24  25517.31 39,24 3.68  10.66%**
17 11 2401 2412 23og§;gr Pr*éi%%‘ga 10415,89 209,81 3.38 62.07%%*
18 13 3271 3286 2985.39 9915.47  12900.85 199.03 3.03 £5.50%%«
19 13 3026 3039 2353.1% 9970.36  12323.50 181.01 3.29  55,02%%*
20 1% 3241 3255 2231.36  10519.55 12850.91 159.38 3.28 4B, 5gks#
21 12 298 2998 1837.11  10725.37 12562.48 153.09 3.50 L2 Ghrss
22 15 2882 2897 235%6.70  10518.20 12974.90 157.11 3.68 2,60+
23 13 2504 2517 1522.03 9929.03  11451.06 117,08 3.95  29.57%*«
k25 16 2771 2787 1772.43  119M4.53  13716.96 110,78 L4,31 25,70k«
26-30 12 2850 2852 1224,12 11218.20 12442.32 102,01 3.94  25,89%%*
31.35 11 2234 2245 1201.18 9831.89  11033.07 109.20 4,40  24,82%**
total 21 28286 28307 18748.48 106073.14 124821.52 892.78 3.75 238,07%%*



age daf 88 ! ms F
B W T B __ ! W . ' B ! W
1 2 3 b4 5 6 7 8 9 10
West Bengal
17 2 439 W 7.28  1621.93 1629.21 3.4  3.69 1.00
18 2 57 576 2.14  2063.28 2055.42 1.07 3.59 0,30
19 2 630 632 54,83 2021.41  2076.24 27.42  3.21 8, lpukn
20 3 A2 Ab5s 230,18 2250.93  2u481.11 76,73 3.51 21,86%%*
21 3 443 £46 382,30  2u457.98  28L40.28 127.43  3.82 33,36+
22 2 567 569 130.95  2277.86 2408.82 £5.48 4.02 16.29%**
23 2 501 503 78.59 2214.71 2295.30 39.30 L.42 8, Bgu*x
2425 & 528 530 84,35 2131.52 2215.08 14,05 4,07 I % i
25-30 3 WPy 480 116.30 2143,64  2259.94 38.77  4.49 8.63%*x
31-35 5 314 319 119.27  13%2.83 1512.10 23.85 A4.b4 5.37%%*
total 9 5341 5350 1047.60 21091.36 22138.96 116.40 3.95 29, Lpres
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Apperndix 7A

Table 7.4 liean stature in districts

state and ' n "mean ' state end ‘' n fmean
district ' ‘stature ! district ! ‘stature
' ' (in) ' 't (in)
1 2 3 L g €

indhra Pradesh Assam Unspecified 206 4,10
lellore 34 &l 75 Goalpsra 43 Hh .26
lyd Unspecified L 654,88 Kamrup 381 Ak b2
Kurnool 17 65.36 United Khasi Jainta 55 Al b9
West God: vari 206 55,59 Cachar 519 i, 82
Hyderasbad 14 £5.69 Lakhimpur 324 Gl .E5
Cuddapah 8 55,70 Nowg ng 199 54,83
Krishna 100 5.7 Sibsugar 77 Al 8L
Visha:hapatnam 434 65.77 Siang 1 ~8,00
Guntur 139 £5.78 Darrang 172 65415
East Godavari 144 £5.86 Lohit 13 %5420
Ananta pur 12 655.87 Tirap 1 5450
Srikakul-m 115 £5.99 total 4858 64,31

Chittoor 83 56412

Bihar

Mahbubnagar 1 £7.00
Singhbhum 470 64,20

Nizamabaod 1 71.00
Hazzribsgh 88 64,31

total 1315 £5.76
Santsl Parganas 225 .72
Assam Ranchi 1496 477
Khasi & Janta Hlls 622 £3.83 Purnea L5 £5.22
Migo Hills 390 £3.92 Champaran s £5.59
Garo Hills 11b 63,93 Patna 1270 AB.63

Kohima 741 634 Shahabad 1981 65.73
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state and ' n mean ' state and ' n "mean
district ' 'stature ! district ' 'stature
' ' (i) ' v _(in) _
b 2 3 L g 6
Bihar (ccntd) Akola 372 &, 85
Gaya 397 £5.74 North Satara 2488 £4, 87
Monghyr 329 65.76 Nagpur 508 S, Ol
Saran 951 £5.81 Buldana L3k £h,95
Palamau 131 45,84 Yeotmal 124 4,95
Mzaffarpur 1077 £5.88 Ahmzdabsd 5 al, 95
Bhagalpur 172 66,06 Poona 415 97
Darbhanga 480 £6416 Wardha 148 Sk, 97
Dhanbad 21 86416 Bombay Subarban 552 4,99
Bihar Unsp:-cified 39 66419 Sabar Kantha 1 £5,00
Saharsa 10 £7.08 kKolaba 538 £5.01
total G799 65.48 East Khandesh 205 £5.,09
Nasik 303 A5.09
Bomba
Sholapur 312 £5,09
Amreli 6 653.45
. Amraoti 310 65,14
Mehsana 5 5356
Chanda a7 f5.14
Bombay Unspecified 1% A, 37
, Thana 31 45,28
West Khendesh 101 A4, 48
Surat 12 L5k
Halar 1 Al 50
) Ahmadnagar 313 A5.47
South Satara 1969 ol .68
Panch Mahals L2 A5.47
Kolhapur 754 6,71
Xuteh g2 A5.81
Bhandara 29 64,72
Aurangabad AB2 £5,52
Nander 24 oh,75
Parbhani Ls £5.52
Ratnagiri 2020 64,79
taira 12 £5.61

Biro 5 6k, 8l
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state and ' n ‘mean ' state and ' n 'mean
district ' 'stature ! diskrict ' Istature
! ! (2p) 8 1 ' (il})
1 2 3 L 5 o
Bombay (contd) Raisi 102 $5.79
Baroda 10 6513 Jammu Los0 £5.92
Osmanabad 99 £5.73 Jét. Unspecified 7% £6.10
Broach 1 66400 ¥uzafTsrebad 1 56 .50
Madhya Sourashtra 1 66450 Chenani 1 47400
total 13155  £4,93 Loshmir 2 67.85
total 5584 55.79
Delhi
Delhi 743 &€ L2 Kerala
Srnakulum 2 4,00
iimachal Pradesh
Trivandrum 1734 £5.26
Meh:zsu 198 54, 52
Ecttayam 1117 55.37
Chamba 50 64,70
‘ T & C Unspecified 431 £5.38
Bilaspur 50 (4,88
Carmanore (YasargodR960 685,49
Mandi 409 £5.20
Trichur 2064 £5.55
Sirmur 37 55.21
Quilon 17151 £5,56
H.?. Unspecified 11 55,74
) ) Calicut 1075 £5.79
total 7¢5 el 97
total 11174 £5.49
M 3 i
Baramula ol £5.07 Datia 1 £52.00
Anzntnager 210 £5.10 Raigarh L £3.,58
Udhampur Lo5 £5.32 Bhilsa 1 24,00
Srinagar Liy £5.39 Sha japur 3 4,03
Hirpur 15  £5.43 fandla 8 44,10
Punch 7% 65.72 Balaghat 10 64,33
Kathua 235 5,77 Sehore 1

64,50



stzte and n 'mean ' state and ' n 'mean
district 'stature ! district ' 'ststure
" Gyt ' " (o)
1 2 3 L 5 6
Madhya Prad:sh (contd) Mandasor 14 £5 71
Bilaspur 51 64,53 Morena 122 64493
Surguja 6 £l 65 Bhind 237 65 9l
Rajgzrh 6 th.88  S:itna 25 27 U5
Chhindwara 33 64.99  Chhaterpur 2 £7.90
Dewas 5 65.02  Jhabus 1 £9.70
Raipur 191 65,07 total 1814 45,83
Dhar 9 $5,08
Madras
Betul 53 £5.15
) Mlgiri “3 4,71

h.’. Unspecified 27 CEo M

Modras 755 £5.32
East Nimar Ls £5.38

Chingleput 72k 55,37
Indure 147 £5.39

Coimbatore L92 £5,38
Jubbul pore 236 5 47

South Arcot 1177 55,38
Panna 10 C5.48

Tireuchchireapmlli 1137 4548
Drug 11 €5.56

Salem u52 £5.47
Hoshzngabad 183 £5.55

Tanjore 63 £5.50
Guna 27 £5.71

Forth Arcot 2287 55461
Sidhi 5 85,74

Tinnevelly 1061 65,52
Ratlam L $5.88

Fadras Unspecified 120 25466
Raisen 1 56400

Medurai 1325 A5.72
Ujjain 9 66400

Rampad 907 £5.74
Saugor L6 46411

tolal 11174 £5.53

Rewa 112 56 .27
Gwalior 108 £6.70 Manipur ., . .
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state and ' n "nean ' state and ' n 'mean
district ' Ystature * district ! Tstature
' ' (sn) ¢ ' ' (in)
1 2 3 4 5 6
tanipuy Bsudh Yhondm:1ls 11 A4.00
lanipur 50  £4,53 Sundergarh 3% 54,51
Puri 25 Cl.E5
Mysore
Samalpur &3 Al 71
Mandya 2  6h4.15
Gz jam 743 “l, 90
Beligaum 983 fU4.79
Cuttaek 652 Sy, o
Bi japur 156 Ak,79
Dhenienal 7 85,25
Dharwar 140 £4.85
) total 1087 Ay, B2
Gulbarga 6 55,00
Bellary 5 55,20 Pur jab
North Kaznara 132  $5.20 Kengra 23 A5.10
Bidar 61 65,60 Simla 235 (5,19
rolar £ 65.48 Hoshiarpur 3668 64,36
Banealor: 292 £5.82 Bratinda 198 44,38
outh Lunara 58 84,35 Amb:la 2164 £6439
ysore 13 Gh.bs Karnal 940 &6 J148
total 1894  £5.08 Gurdaspur 2112 68,51
Jullundur 285l 6652
Urissa
Ferozepur 3110 46457
kLeonjharrarh 2 52.75
Kapurthala 354 56 .62
Fayurbh: ng L3 A3.77
Ludhiana 3549 6647
Bal:zsore 11 £3.9¢
Amritsarp 3515 A6 o8
Balingir 1 A4,0C
Patiala 979 66 69
kzlahandi 1 54,00
Sangrur 372 47,03

Koraput 2 64,00
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state and ' n ‘mean ! state and ' n 'mean
district ' 'stature ! district ! 'stature
' ' (3n) ! v (n)
1 2 3 4 L 6
Puniab (c:ntd) Nagpur 330 56.98
Rohtak 4310  67.06 Sawal Madhopur 330  46.98
Gurgaon 1783 47.08 Pali Ls  A7.00
Hissar 1362 £7.11 Jaipur 1215 67,05
Punjab Unspecified 125 47.30 Bikaner hhe 47,10
Fahendrgarh (Karnaul)1078 £7.55 Sikar 145 47,15
total 38471 66,46 Gangana rar 12 57.18
Elwar 924 47,21
Rajastian
Jhun jhunu 250  A7.31
Jalor 1 65,00
) Banswara 1 47.50
Barmer 18  {5.54
_ total £790  66.89
Sirohi 8 £5.50
rotah Lo7  £E.95 Uttar Pradesh
Tonk 65  £5.95 Garhwal 6731 G448
Jhalwar i £6.21 Tehrigarhwal 47 65.03
Bhilwara 136 66426 Mmora 571k 45,38
Bundi 99 56.35 Gorkhpur 274 £5.52
Ajmer 300 £6.46 Jawnpur 80 45,58
Chittorgarh 2  66.50 Raibarai’ly 14 55,40
Rajastlan Unspecified & 56.63 Dehra Dun 171 55.63
Jaisz1lmer 78  (6.76 Bareilly 801  £5.65
Bharztpur 175 66.86 Saharanpur 192 65,48
Jodhpur 1353  64.58 Badaun 939 £5,71
Churu 217  66.89 Gonda 11k 5,72

Udaipur 203  66.9% Naini Tal A3 45,74
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stote and ' n 'mean '  state and '"n  'mean
district 'stature ' district ' 'stature
' ' (in) ' ' (in)
1 2 3 n 5 6
Uttar Pradesh (contd) Aligarh 505 45,35
Rampur 35 £5.76 Unnao 91 6% .35
Allahabad 222  55.77 ETtawah 326 A5 July
Fajzabad 194 65.87 Pilibhit 58 56 J5
Basti 145  £5.90 Sitapur 50 56 Ju6
Jhansi 95 &5.94 Agra 566 56 .47
Lucknow 928  £5.94 lieerut 2603 66453
Bahraich 22 65,95 Mirzapur 38 66453
Shah jahanpur 229 65.9% Mainpuri shily 46456
Bi jnor 63 £6.02 Bare Banki 46 65.60
Pratapgarh 201 66,07 Kanpur 170 £6.63
Sultanpur 286  65.09 Bulsndehar 1217 56 .67
Deoria 114 £6.09 Muzaffarnagar 36 25,70
Agamgarh 201 66.13 Yathura W50 5671
Ballia L3 £6,.14 Jalaun 127 56473
Hardoi 166 £6.15 Kheri 29 574
Moradab:d 221 66.18 Hamirpur 35 66 .89
Banda 99  56.19 total 2830% £5.75
Etah 305 £6.23
West Bengal
Ghazipur A3 66,23
Derjeeling 286 53.89
Fatehpur 134 66.24
, ¥alda 10 45.08
Varanassi 745 65.25
Frrulia L £5.13
Farrukhabed L0 86,26
‘ ) West Dinaszpur 5 5,36
Ur Unspecified bs 66.30
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state and n ' mean ! state and ''n ‘mean
district ! stature! district ! fstature
' _(n) ! ! ! e%pg
1 2 3 L 5

West Benral (contd) Bhirkot 203 62.79
Nadia (Krishnannagsr) 184  65.48  Golkot 32 62.80
Burdwan 885 £5.73 Sallyan 92 £2.85
Calcutta 2301 65.83 Satung 65 £2.93
Bankura 75  65.90 Tanhu 181 62493
Parganas 833 65.90 4000 RBT 330 62.94
Murshidab:d L3 55.91 Pay jung 210 £2.94
Howrah 259  ©5.99  Gorkha 243 62.95
Cooch Beher 7 66407 Nawakot 80 53.06
liidnapore 203  50.08  Surkhet 12 63.08
Hooghly 218 66.15 Dailzkh 147 53.11
Jalpaiguri 10 66.22 Guluzi 633 6311
Birbhum 27 66.73 iuthan 283 63.17
W. B, Unspecified 1 67450 Kaski 172 £3.23

total 5351  65.7%  Nepal Unspecified 846 63435

o Khatmandu 5 £3.50
Tripura 13 65.73 Jandune 528 34

Ttam 29 64,07

Nepal Dhunkuta 136 64,10
Kalimpong 2 62400 total 4671 63.15
Ghiring L8 6244
Khanchi 9 62.50 ~Sikkdn
Palpa 206 62.56 Sikkim 19 £3.51
Garhung 173 €2.78  grend total 147066 £5.69
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Apperdix 7B
Table 7.6 Analysis of varian-e of ststure between and within districts
separately for age groups.
age ! dr i 885 ] F
'B' Ww ''T v B W T B ' wW !
1 2 3 L 5 6 7 8 9 10
Bihar
17 17 595 612 137.44  2226.25 2363.49 8.08 3.74  2.16%*
18 18 1082 1100 277.20  3950.91 4228.11 15.40 3.65  4,22%%
19 15 1013 1029 571.59  3840.99 L412,58 35.72  3.79  9.lup**
20 17 1139 1156 588,26  L492.61  5180.87 LO.49 3,94 10.28%*
21 17 1005 1023 370.54  4054.63  4435.17 21.80 4.04  5,40%*+
22 18 1103 1121 357.03  4300.41 U657.44 19.83  3.90  5.08%*x
23 17 982 999 435,78 LLOG 66 WBL3. ML 25,69 L, L9 572%ex
2ba25 17 1009 1026 404,87  U368.76  L773.63 23.82 4.33  5.50%**
26-30 18 1014 1032 232.88  L4263.54 449642 12.G4  L.20  3.08%#
31-35 16 875 691 106.47  2755.05 2861.52 .65  4.08  1.53
total 18 9780 9798 .21  41236.95 LU418L.16 153,73  L.22 38.80%**
Bombay
17 27 Suk 971 139,03  3582.75 3721.78 5.15 3.80 1.3%
18 29 1434 1453 166.38  4345,18 4511.55 574 3,03  1.80%*
19 31 1482 1513 118,75  4857.55 4976.30 3.83  3.28  1.17
20 3% 1533 1507 253.86  4989.14  5243.00 7.47  3.25 2,30%*=
21 29 1325 1354 88.37  4538.62 W4626,99 347 342 1.0
22 31 1330 1361 252,22 5002.50 5254.82 8.1k  3.76  2,16%x
23 30 1208 1238 144,53 L2k .56 4569.09 4,82 3,66 1.32
2k.25 30 1237 1267 255.58  L448.15 4703.73  8.52  3.59 2.37%**
26-30 32 1302 1334 341.91  5515.86  5957.77 10.68 4,31  2.48%*+
31-35 27 1050 1077 123.5%  385.71 3980.27 4.58 3.67 1.25
total 38 13116 13154 777.87 Wp781.66 U48559.53 20.53 3.54  5.80%**



age daf 1] ns F
B ' W T B ' W T B W
12 3 L [1 4 7 8 9 10
J & X
17 10 453 W53 66,33 1501.95 1568,28 6£.63 3.32  2,00%
18 9 803 812 118.55 2648.58 2767.13 13.17 3.30  3.99%**
19 9 732 7M1 75.34 2614.67  2690.01  8.37 3.57  2.34*
20 9 735 744 215.50 2866.18 3071.78 23.96 3.90 S.1lkxs
21 8 7k 482 25,42 1501.40 1526.82 3,18 3.17 1.00
22 10 515 525 36.05 2354.92 2390.97 3.51 4.57 0.79
23 7 413 420 74.28 1808.35 1882.63 10.61 4.35 2.44*
2425 9 590 599 56.21 2333.47 2389.58 6.25 3.9 1.58
26-30 9 608 614 79.33 2397.75 2u457.08 8.81 3.93 2.24*
3135 8 266 274 23.14 1361.88 1385.02 2.89 5.12 0.5
total 12 5571 5583 386.39 21957.5 22343.95 32.20 3.07  8.32%**
Kerala
17 5 784 789 68.80 3434.30 3503.10 13.76 4,38  3.1L*=
18 6 1108 111k 71.91 3603.27 3675.18 11.98 3,25 3.69**
19 7 1174 1181 36.40 3741.03  3777.43  5.02 3.18 1.58
20 6 1276 1282 21.71 3784.04  3805.75 3.62 2.% 1.22
21 6 1273 1279 B81.17 U4223.38 4304.55 13.53 3.32  L4.0B***
22 6 1222 1228 76.88 3770.59 3847.47 12.81 3.08 L, 16%**
23 6 1130 1136 85.07 3573.69 3658.76. 14,18 3.16  L.h4gwxs
2425 6 1200 1206 31.52 3958.85 3990.37 5.25 3.30 1.59
26.30 7 1017 1024 34,13 3756.69 3790.82 4.88 3.69 1.32
31-35 6 879 885 55.3k 2728,25 2783.59 9.22 3.10 2.97**
total 7 11126 11133 237.59 38382.32 38619.91 33.94 3.45  §.Buxxx
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age df o8 g ' F
S S—— 3 7 AT,
Madras
17 12 999 1011 117.32  459%6.83  4714.15  9.78 4,60 2.13*
18 12 1122 1134 38.06  31%6.52  3194.58  3.17 2.81 1.13
19 12 1077 1089 3%.57  3117.87  3154.54 3,06 2.89 1.06
20 12 1125 1137 2676 3619.78  3645.5% 2.23 3.22 0.9
21 12 1067 1079 58.89  3038.61  3097.50  4.91 2.85 1.72
22 11 1049 1050 %.3  3472.63 3528.99  5.12 3.31  1.5%
23 12 1146 1158 147.43  3858.93  L005,36  12.28 3.37  3.64%**
2h.25 12 1157 1169 91.48  4OOB.48  L4099.96  7.62 3.L6  2.20%*
26-30 12 1195 1207 73.26  B165.35  4238.61 6,10 3.48 1.75%
31-35 12 1108 1120 53.67  3939.13  3992.80  A4.Mhp 3.5  1.25
total 12 11151 11173 279.85 38491.91  38771.76  23.32 3.45  6.76%
Punjab
17 20 3223 3243  1528.04  11572.98  13101.02 76.40 3.59 21.28%x*
18 22 5428 5450  2299.68  17666.14  19965.82 104.53 3.25 32.16%%*
19 22  h485 K508 1507.78  15839.62  17347.40  6B.53 3.53  19.4pkx
20 23 b4B1 L4504 2208.73  17280.08 19578.81  99.9% 3.85 25,95%%*
21 22 3760 3782  1082.97  14119.92  15202.89 49.23 3.75 13.13%%*
22 23 3575 3598 1588.98  15140.64  16729.62  £9.08 4,23 15.33%**
23 22 3050 3072 1627.85 13055.20 14A84,05 73,99 4.28 17,28%%*
2h.25 23 3588 3611 167,56 16080.22  17547.78  53.80 L. A8 14 ohxes
26-30 23 4026 LOM9  2379.74  18148,03  20527.77 103,46 H.50 22,99%%*
31-35 22 2622 2644  1227.39 12316.80  13544.19 55.79 L4,59 11,.8g%%x
total 23 38447 38470 15745.49 153912.30 169657.79 684,59 4,00 171,15%**
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e B %?L T B ! Sﬁw T g?*- W ’
1 2 .3 n 5 4 7 8 9 10
Rajosthan
17 17 bsp W7k 142,37 1325.19 1467.56 8,37 2,90 2,89%*s
18 22 852 874 161.08  2771.65 < 2932.73  7.32 3.25 2.25%%¢
19 20 o3 663  118.53  1920.56  2039.09  5.93 2.99 1.98%*
20 22 727 749 143.90  2534.37  2678.27 6.4 349 1.87*
21 22 697 719 165,29  2613.86  2779.15  7.51 3.75 2.00%*
22 20 ohs 665 131.36  2703.26  2834.62 6.5 4.19 1.%57
23 19 687 706  190.54  2118.06  2308.60 10.03 3.08 3.26%%*
U225 22 714 736 210.76 2995.87  3206.53 9.58 4,20 2.28%*«
26-30 20 638 658  211.5%  2652.73  2864.27 10.58 B.16 2.5Wrxx
31-35 21 515 536 158.58  2018.74  2177.42 7.5 3.92 1.92%*
total 25 4764 £789 816,08 24801.23 25617.31  32.64 3.67 8.8g%k«
u. P.
17 51 2351 2412 2521.68  7895.21 QO416.89 49L& 3.3L4 14,80%*+
18 51 3235 3286 3077.88 9822.98 12900.86 60.35 3.04 19.85%%*
19 L9 2990 3039 2426.97 9896.53  12323.50 49,53 3.31 14.96%%x
20 51 3204 3255 2001.28 10849.63 12850.91 39.24 3.39 11.58%%*
21 49 2949 2998 1810.45 10751.83 12562.48 35.95 3,54 10,15%%*
22 50 2847 2897 2050.57 10924.33 12974.90 41,01 3.84 10.58%%*
23 51 2466 2517 1500.25  9950.81  11451.05 29,42 4,04 7,28%x%
2h-25 50 2737 2787 1748.88 11968,08 13716.96 34,98 4,37 8,00%*x
26-30 50 2812 2862 1191.20 11251.12 12442.32 23.82 4,00 5.96%**
31-35 47 2198 2245 1268,78  976K.29  11033.07 27.00 L.4h £,08%*x
total 51 28256 28307 17156.16 107445.46 12u821.62 335.40 3.81 85,29+«



age af S8 ! _ms F
- B'W ' T ' B W ' I ' B W
i 2.3 L 5 4 7 8 ) 10
West Bengal

17 13 428 W41 53.27  1575.94  1629.21 4.10 3.68  1.11

18 15 561 576 58.45  2006.97 2065.42 3.90 3.58  1.09

19 13 619 632 128,75  1947.49 2076.24 9.90 3.15  3,1bwe»

20 13 632 6k5  317.90  2163.21  2481.11 24,45 342 7,15%%%

21 13 633 646 441,14 2399.14  2840.28 33.93  3.79  B8.95%*#

22 12 557 569 137.01  2271.81 2408.82 11.42 4,08  2,.80%**

23 11 492 503 130.60  2164.70 2295.30 11.87 440 2.70%*
2h-25 11 519 530 149.70  2066.18 2215.88 13.61 3.98  3.L2%*x
26-30 10 470 480 125.00  2134.9%  2259.94 12.50 4.5h  2,75%x
31-35 9 310 319 100.13  1411.97 1512.10 11.12 4,55  2.544*
total 16 5334 5350 1158.77 20980.19 22138.96 72.42  3.93  18.43%%x
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Appendix 8A

Table 8.1 Analysis of varience of stature between and within years of
recruitment separately for age groups.

ace ' ar S8 ms TF
- ‘B ' T t B ! W T B W '
1 2.3 b 5 6 7 8 9 10
Bihar
17 & 606 612 3B.22  2325.47 2%3.59 £.37 3.0 1.56
18 7 1093 1100  72.26 4155.85 4228.11 10.32  3.80 2.71%*
19 7 1022 1029 124,56  4288.02 L412.58 17,99 4,20 Ly 2l wn
20 7 1149 115  118.75 5052.12  5180.87  16.95 440 3, 85%%%
21 7 1016 1023 145.92  4289.25 4435.17 20.85 4,22 Ly Qlyran
22 7 111k 1121 177.29 L480.15  4EE7. 44 25,33 4,02 £ 30%w*
23 7 992 999 218.58 4624,.86 4BL3.44 31,23 4,66 6.70%e*
2b-25 7 1019 1026 411.93 4351.70  W773.63 58,85 4,28  13,75%¢«
26.30 7 1025 1032 173.68 4322.74  LAS6 .42 24.51 4,22 5,88%*x
3135 7 484 691 .45 2749,07  2861.52 13.21  4.05 3.26%%
total 7 9791 9798 1003.45 43180.71 418414 143.3% 441 32,50%%»
Bombay
17 7 %k 971 1M.01 3575.77  3721.78  20.%%  3.71 LRS-l
18 7 1456 1463 286,86 L264.70  U4511.55 35,25 2.93  12.03%*%
19 7 1505 1513 214,01  4742.29  4974.30  30.57  3.16 SRy e
20 7 150 167  192.11  5050.89  =243,00 27.4b4 3.24 Bl
21 7 1347 1374 210,51  BW16.48  4426.99 30,07  3.28 9 17H**
22 7 1354 1361 174,59  £080.23 254,82 24,94 3,75 RS
23 7 1231 1238  112.33  W4S5.76  4559,09 14,05  3.42 L i
2425 7 1260 1287  157.02 LSLE.PL 4703.73  22.43  3.61 S.21%*
2630 7 1327 133 71,29  5836.48 5957.77 10.18 4.4k 2.29*
31-35 7 1070 1077  37.36  3942.91  3980.27 5.34  3.68 1.45
total 7 13147 13154 1095.73 47463.80 U48559.53 156.53  3.61 43.36%¢x



B e e e S
1 2 3 by 5 3 2 8 9...10
Jammu and Kashmir
17 & k57 463 31,03  1537.25  1508.28 5.17  3.% 1.54
18 7 B05 812 70.47  2695.66  2757.13  10.07  3.35  3,01%+
19 7 734 7M1 5B.9%  2631.07  2€90.01 8.2 3.58  2.35¢
20 7 737 74 91.88  2939.90 2081.78 1 3.13  L.06  3,23%
21 7 N5 LBz 27.57  1499.25 1526.82 3.94  3.16  1.25
22 7 518 525 3422  2355.75 2390.97  4.90 k.55 1,08
23 7 413 B20 66,14 1815.49  188p,43 9.45 b4.ho 2,i5¢
24-25 7 592 599 50.21  2339.47 2380.“8  7.17 3.95 1.82
26-30 7507 S1h 1371 2M43.37 2457.08 1,95 4,03 0.49
3135 727 27h 12,29 1372.73  1335.02 1.75 5.4 0.3
total 7 5576 683 60.85 22283.09 22343.95 8.9  3.93 2.21%
ferala
17 7 782 7¢9 179.07  °324.03  3503.10 25,58 b,2os £,02%%*
18 71107 111k 140,97  3534.21  3075.18 20,14 3.19 % Ll
19 7 117% 1181 140,11 3637.32  3777.43 20,02 3.10 G Lhwke
20 71275 1282 121.10  3684.65  3805.75 17.30 2.89  5,9g%k#
21 71272 1279 213,26 4091.29  4304.55 30,46 3.2 Q.uGees
22 7 1221 1228 127.83  3719.5h  38Lp.47 18,26 3.05 5,90%%«
23 71129 1136 135.42  3523.3%  3658.76  19.35  3.12  £,00%k*
2425 71199 1205 152,26  3838.11  3990.37 21.75 3.20 4.30%++
%30 7 1017 104 57,70 3733.22 3790.82 8,23 3.97  2.04*
3135 7 278 885 90.64  2692.95 2783.59 12,95 3,07 L 22%%e
totzl 7 11126 11133 @38.9% 37720,95 138519.91 119.858 3,40 35,25¢%%
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e ' B ! ‘%i ¢ T B ggw T ;ggLV W : ’
1 2.3 b4 5 4 7 8 9 _ 10
ladras

17 7 1004 1011 32,05  L4682.10  Wih.15 4,58 466 0.98

18 7 1127 1134 89.87  3104.71 3194.58  12.84 2,75 L, Lpeex

19 7 1082 1089 74,10  3060.44 315854 10.59 2,85  3.72%%*

20 7 1130 1137 £5.01 3581.53  38M5.5h 9,29 3,17 2.93%+

21 7 1072 1079  £7.62  3039.88  3007.50 8,23 2.84 2.90%*

22 71053 1060 87,34 34B1.65  3528,99  12.48  3.27  3,82%%x

23 7 1151 1158 74,64 3929.72 HOOS.36  10.95 3.1 3,21
24,35 71162 1159 849 KO1B.A47  B099.96 12,07  3.46  3.L4gewx
2630 7 1200 1207 195.82  WO42.79  4238.61  27.97  3.37  B.30%%+
3135 7 1113 1120 76.58  3915.22  3992.80 10,94  3.52  3,11%*
total 7 11126 11173 505.84  38205.92  38771.95  72.26  3.43 21,07%%%

Funjzb

17 7 3236 3243 134.77 12966.26 13101.03  19.25 4,00 4,81%**

18 7 S43 sh50 189,53 19776419 199¢5.85 27.09  3.563 7 ubwwn

19 7 L4501 4508 99,35 17247.585  17347.50 14,26 3.83  3,72%

20 7 Bho7 L4504 17h.57  1940h.2L 19278.81 24,93  L4.31  5,78%x

21 7 3775 3782  193.48 15009.41  15202.89 27.64 3,97 5,96%%%*

22 73591 3598 172.69  16556.92  16729.61 24.57 W61 5.35%%x

23 7 3055 3072 219.37 IHLEL.E8 14684, 05 31,33 U471 5,55%%x
2b-25 7 3504 311 181,72 17366.06  17507.78 25,95  L.81  5,30%+
26-3C 7 hChz2  LOM9 176,82  20350.%  20527.78 25.26 5,03  5,00%%*
31-35 72637 264 101,50 13442.50  13544.20 1h4.51 5,00 2.85%*
total 7 38ME3 38470 1091.51  162566.28 169657.79 155.93  L.38 25,400
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age daf ! 88 ng ' F
B W I ..B . W T BTy !
1 2 .3 n 5 6 7 8 9 10
Ra jasthan

17 7 W7 Wk 89,99 1377.57 47,56 12.86 2,95 b, 3iwEx

18 7 857 874 4831 20642 2932.73 9.7 3.30 2.96**

19 7 65 663 120.20  1918.89  2039.09 17.17 2.92  £.88%*%

20 7 72 78S BE.56 2591.71 2678.27 12.37 3.49  3,.5lhaex

21 7 712 719 133,98 2645.17  2779.15 19.14 3.72  5.1bxwx

22 7 558 S68 1k .87 2086.75 283k .62 21,12 4,08 5,18%%*

23 7 699 706 77.70  2230,90 2308.40 11.10 3.19  3.48x
24225 7 729 736 7B.9E 3127.69 3206.63 11.28 U4.29  2.63%*
26=30 7 551 £88  71.89  2792.38  2854.,27 10,27 4.29  2.39%
31-35 7 529 53 28,32  2149,10  2177.42 4,04 4,06  1.00
total 7 4782 46789 $37.50  2U979.71  25617.31 91.09 3.£8  24,75%%

Uttsr Pradesh

17 7 2405 2412 248,82 10148,07 10415.89 35.54 4,23 8.4 o%xx

18 7 3279 3286 173.9%  12726.92  1290C.86 24,85 3,88  £.h1eee

19 7 3032 3039 150,50 12173.0C 12323.50 21.50 4,02  5,35%%s

20 7 3248 3255 109,94  12740.97  12550.91 15.71 3.92  L.0fves

21 7 2991 2998 118,59  12843.89  12552.48 16,94 4,16 L, Oprxs

22 7 2890 2897 214,59  12758,21  12974.90 3C.95 4. 41 7,02%**

23 7 2510 2517 2Bk.42  11205,54  11451,06 34,92 L.U45 7.83%ws
2425 7 2780 2787 327.55 133B9.41  13716.9%6 45,79 4.82  9,71%«
2630 7 2855 2862 55.23  123506.09  12042,32 12.32 4.33  2.8lkex

C31e35 7 2238 2245 157,07 10875.00  11033.07 22,44 4,85 L.Gowes

total 7 28300 28307 818.51 124003.11 124821.62 115.93 4,38  25,70%+*
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age af 88 b} F
B' W T B ' ¥ T B W
West Bengal

17 6 435 441 B6.78 158243 1629.21  7.80 3.6 2,14
18 5 571 6 88,75 1976.67  2055.42 17.75 3.46 5,13%%%

19 & 6256 632 b9,53 2026.71  2078.24 8,25 3.7 2.55*

20 & 539 S45  £9.30 2411.81  2481,11 11.55 3.77 3.06%%

21 7 539 445 331,16 2509.12  2840.28 47.31 3.93 12,04%*x

22 7 502 569 160.86  224B.26  2408,82 22.94% 4,00 5. 73%%%

23 7 A9 503 117.13  2178.17  2295.30 16.73 L.39 3.81%%*

' 2425 & 524 530 84,20 2131.68 2215.,38 14,03 L,o7 3. 45

26-30 5 Lys 480 77.0L  2182.30 2259.94 15,53 4.59 3.38%*
3135 5 31k 319 25.56  14B36.54  1612,10 5,11 L.73 1.08
totel 7 5343 5350 £3C.88 21508.08 22138.9% 90.12 4,02 22.42




Table 8.2 Analyslis of wvarisnce between and within years of recruitment
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Appendix &B

separately for commmnities,

community df ! S8 ' S F
B'wWw ‘T ' B W T " B " W
1 2 3 4 g 6 rd 8 9 10
Bihay
Ra jput 187 192 L2.53 iy, 28 $86.88 8.53 3.44 2.48*
5
Ahir 7 Ley holy  175.89 1877.65 2053.54 25,13 3.8 B4 BNk
Bihari 7 7092 7099 1181.54  31095.43 32278,.07 158,81 4,38 38, slkxe
Mibssi 3 1904 1907 136.20 £306.85  4LL3,05 45,40 3,31 13,72%%*
total 7 9791 9798 1003.45 43180.71 44184.15 143.34 L. 41 32.50%%*
Bombay
Maratha 7 6597 6608 477,21 2B075.12 28552.33 5B.17 3.65  18.68%%x
lahar 7 5373 5380 384,20 18701.84 190856.04 54,89 3.48  15,77%%%
total 7 13147 13154 1095.73 WPL53.80 48559.53 156.583  3.61 U43.36%%x
Jammu snd Kashmir
Bindu J&K 7 5042 5049 S4.7h 19434,03  19698.77  9.25  3.89 2.38%
Dogra 1 3l 265 2,04 1403.59  1405.63 2.0 3.8 0.53
Sikh (Other) & 231 235 31.60 1007.01  1038.,51 7.90 4.3 1.81
total 7 5676 483 £0.86 22283.09 223u3.95 8,49 3.93 2.21%
Kerala
Halayali 7 7?13 7720 493,274 26169.82 26663,16 7048 3.39  20.,79%*=
fedras Qristin 7 3289 32%  377.71 11294,29 11672.00 53.95 3.43  15,73kx*
total 7 11126 11133 838.,9¢  37780.95 38519.91 119.85 3.40 35.25
1
\
Madras
lamll Hindu 7 7535 7542 313.43  25762.35 25075.78 44,78 3,42  13,09%+*
lemil Chrisdm 7 3514 3521 222.73 12016.92 12239.55 31.82 3.42 9, 30%**
total 7 111565 11173  505.84  38265.9% 38771.78 72.26 3.43  21.07%%x
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commmnity = %ﬁ; = 73 ' gﬁ - ; " = ng’ = P
1 23 b 5 6 7 8 9 10
Punjab
Dogra 7 7074 7081  630.70 25783.81 26414.51  90.10 3.6k 24,75+
Punjebi 7 7829 783%  195.82  32138.46  32334.28 27.97 h.11  6.81%**
Sikh (M & R) 8 ‘552() 5526  h2i.22  19993.35  20414.58  70.20 3.62 19.39%**
Sikh (Other) 7 10021 10028  451.70 39874.04 B0O525.7%  93.10 3.98 23.39%¢*
Jat 7 409% 4101 109.05 14288.53 14397.58  15.58 3.49 b LGk
' Ra jput 7 815 822 118,09  3305.7%  3423.83 16.87 L.05  L.16%**
Anir 7 2635 2642 99.37  9071.27  9170.64 14,20 3.4 L 13%%s
total 7 38463 38470  1091.51 168566.28 169557.79 155.93 U.38  35.50%*
Jat 7 124k 1251?‘&@32?39 4228.40  B293.49 9,30 3.40 2.7k
- Rajput 7 399¢ 400G £02.95 14660 4 18257,39 85.14  3.67 23 Mprex
Apir 7 732 739 59.00  2727.15  2786.1% 8,43 3.72 2.27*
total 7 6782 4789 537,60 28979.71  25617.31  91.08 3.68 24.75%%*
Uttar Prodesh

Jet 7 2392 2399 1256.20 7525.92 7652.12 18,03 3.15 5.72%x*
Ra jput 7 2380 2387  122.92  7952.02  8114.94  17.56 3.3 5.23ee
Garhwzli 7 6955 6952 268,39  27684.18 27952.57 38.34 3.97  9.66%**
fumsont 7 5952 5959  195.47  20972.56 21168.03 27.92 3.53 7.91%**
hnir 7 2203 2210  247.55  70%6.06 7303.61 35.37 3.20 11.05%%*
UP Hindu 7  7HE9  7h%6 280,43  31509.25 31789.68 40,056 421 9.51%*
total 7 28300 28307  818.51 124003.11 124821.52 116.93 438 26,70%%¢
Gorkha b 253 25?1,49% gg?gfsl 850.92 891.15 7.5 3.40 2.22
Bengali 5 85062 50687  323.56 19774.47  20098.03 G471 3.91 16,55+
total 7 5343 5350  £30.88 21508,08 22138.9%% 90.12 4.02 22, h2v%*
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Apperndix 8C

Table 8.3 Lincor recression of stature on years of reocrultment

age ! regression ' varience due erroy mean ' ratio of
! coefficient ' to recreasion ‘' sguare ! _varisnces
1 2 3 L 5
Bihar
17 ~0.0832 19.93 3.8k 5.19%
18 ~0.0755 4O b2 3.80 10, 50%*
19 -0.0349 7.65 4,20 1.82
20 -C, 0521 27.93 L.LoO 6.35%
21 0.0%40 ch,08 L.,22 12,82%%*
22 0.1120 3,12 L.02 20,5 8%*%x%
23 0.0933 L9.23 LEr 10, 56**
24.25 0.1%62 160.50 4,28 37 . 52k w*
26-30 0.1094 77 .60 b.22 18.39%**
31-35 0.0504 12.63 4,05 3.12
total 0.0£31 235.35 L.ug 53.37
Bombay
17 0.1254 75.01 3.71 20, 22%**
18 0.1479 174.78 2.93 59, 5F*x
19 0.1186 1245.98 3.16 LQ,18%*=*
20 0.1054 100,81 3.24 31.11%%*
21 0.1328 139.55 3.28 42, 55%%*
22 0.1043 8k.28 3.75 224
23 0.09%9 63.48 3.62 17 o Slpwx*
2425 0.1107 83,58 3.41 23.15%%*
26=30 0.0262 4,89 Ly 1.10
31-35 0.0013 0.01 3.58 0.00
total 0.0993 720.39 3.61 199.59%**
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age ' regression ' wvariance due ' error mean ! ratio of
- ! cgf%imnt !t remgw__ﬂ;_mﬁ ' varém;____
damnu and Kashmir
i? 0,0120 0417 33 0.05
18 C.0087 0.32 335 C.10
19 ~0.0338 3.84 3.58 1.07
20 0.0210 1.48 4,06 0.3
21 -0.1099 18.84 3.16 5.96%*
22 ~-0.0106 0.26 4.55 0.06
23 0.0219 0.80 4, 4o 0.18
2425 -0.,0003 C.00 3.95 0.00
2530 0.01k1 0.72 4,03 0.18
31-35 C.0268 0.92 514 0.18

total 0.0002 0.00 3.93 0.00
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age '  regression ' wvariance due ' error mean ' ratio of
! coefficien ' Yo recression ' scuares ! varisnces
1 2 3 4 5
Lerala

17 0.0195 1.59 L.25 0.37

18 0.1264 98,55 3.19 30,8g%%*

19 Ce1349 112.08 3.10 354150

20 0.1127 g7.01 2.89 30,11%%*

21 0.1608 175.77 3.22 L2 e

22 0.1202 92.82 3.08 30, 43% %%

23 0.1422 122.85 3.12 39.38%**
2b.25 0.1341 117.52 3.20 36.72%+*
2630 0.0501 14,98 3.87 L,08*
31-35 C.035: 38.35 3.07 12 . 4g***
total 0.1017 f2h4,08 3.40 183, shkxe

Madras

17 -0,0162 1.28 k66 00.27

18 0.1041 53.29 2.75 23,01 %%

19 0.0713 29.94 2.85 10.51%*

20 0.0%1 56454 3.17 17, 8u%*

21 0.0709 28.85 2.84 10.15%*

22 C.1025 59.18 3.27 18,10%**

23 0,0545 25.53 3.1 7.bo*e
2h-25 0.0899 48,79 3.46 14, 10%**
2630 ~0.0247 3.52 3.77 1.04
31.35 0.0317 5.50 3.52 1.5

total 0. 0534 231.28 3.43 67 JL3enn
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age regression variance due ' error mean ratio of
efficien o yregreselcn ' sgusreg yarisnces
1 2 3 L £
Punjab
7 0.0314 16.72 h.o0 L, 18*
18 0.0475 €4, 34 3.63 17.72%%*
19 0.0387 k.45 3.83 B,99**
20 €. 0506 59.93 4.31 13.90%*#
21 0.0218 9.11 3.97 2.29
22 C.0547 7hb4 4,51 16,1 5%+
23 0. 0445 29.74 4,71 6.31%
2425 0.0192 .74 4,81 1.40
20230 0.0259 14,71 5.03 2.92
3135 0.0258 9.15 5.09 1.80
total C.0LOE 323.82 4,38 73.93% %
Ra jasthan
17 0.,0328 1.92 2.95 0.65
18 0.0498 11.80 3.30 3.58
19 0.0549 33.20 2.92 11.37%%*
20 0.0713 20.94 3.49 6.00*
21 0.1361 £3.34 3.72 17.03%**
22 0.1239 48,95 4,08 12,00***
23 0.0276 2.46 3.19 0.77
2k.25 0.1112 39.99 4,29 9.32%%
26-30 0.0255 2.58 L.29 0.50
31.35 0.0673 9450 4,05 2.3%
total 0.0723 168,74 3.6 L, Bgeex



242

age !  regression ' wvarisnce due ' error mean t ratio of
' cefficie ' 1o resression ' square ' _vyariances
A 2 3 ) 5
Uttar Frzdesh
17 0.0962 100.19 k.23 23.69%*%
18 0.0771 108.19 3.88 27.88%%%
19 0.,0809 101,15 4,02 25, 14% %%
20 0.0159 4,08 3.92 1.04
21 - 0.0701 73.23 4,16 17 50%**
22 0.10C3 141,82 L4 32.,16%*%
23 0.1245 186.49 b.b6 Ly ,81%%*
2425 C.1222 204,70 4,82 Lz Lypres
26-30 -0.,0157 3.50 4,33 0.81
3135 C.00u7 C.25 L85 0.05
total 0.0556 606 68 4,38 138, 5O***
West Bengal
17 C.0373 2.50 3.4 C.71
18 ~Ce2261 132,36 . 3.46 38.25%%*
19 ~0.0809 19.85 3.2 £e13%
20 C.0002 G, 00 3477 .00
21 -0, 1407 £1.16 3.93 15, Bowks
22 -0.0946 22.08 k.00 5.52*
23 -0.1055 27.754 4,39 £.32%
2425 ~0.0153 05k b, o7 0.16
- 26-30 0.0155 0,54 L,.59 0.12
3135 -0.0820 8.84 L.73 1.87

total »000%8 ?90 ,‘,7 u‘h 02 19079***
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Appendix &D
Table 8.4 liean stature in each age group for different years of
recrultment.
h age ! total
1948 _ 1okO 1950 1981 1952 1083 198k  1gke ‘
Bihar
number in sample
17 2 - 50 102 98 100 101 150 613
18 230 79 190 105 97 100 99 201 1101
19 169 €9 189 104 100 100 100 199 1030
20 21 124 211 106 100 100 102 200 1157
21 141 92 185 100 102 10 100 184 1024
22 155 134 225 104 100 100 101 192 1122
23 158 141 190 101 €1 99 133 97 1000
2h-25 174 171 225 101 62 80 122 102 1027
2630 181 311 173 102 29 30 118 89 1033
31-35 187 171 3% 100 11 14 107 8 692
total 1631 1312 1585 1025 760 823 1083 1500 9799
mean value of statwre
17 87.00 - 65.96 45,70 8,83 (5,51 45,34 45,30 45,55
18 (5.95 664,37 ©5.85 ©£5.83 66411 €5.81 £5,39 £5,52 £5.82
19  66.30 85.62 £5.78 45,70 66,55 656.35 (BJM3 55.82 65.95
20 56,02 66,19 65.50 66,1k B6M41  66.07 65.45 55,50 45,87
21 £5.21 55.34 6.0 65,51 06.35 66.26 6576 65.97 55,82
22 Gh79 65.55  G5.GB £5.57 66,05  56.21  £5.69 65.81 65.63
23 Ch.60 6b.85  65.81 ChuSM 65.70  65.92  65.24  55.37 55.26
2h.25  GL,00 £4,78 £5.80 65.14 65.54 55,79  65.64 45,43 65,20
26-30 E4.02 64,59 64,90 £5,28 £5.49 65,05 65,05 65.14 64,78
31.35 24,18 A4y £5.00 A4,77 £6.77 k.75 BL,50  AL.55 6b,53
total £5.07 £5.12 65,58 65.47 66,10 £5.94 45,3  45.54 45,48
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age ! i ; ' total
dou8 1040 1980 1951 1952 1053 195k 19%5 !
Bombay
number in ssmple
17 112 15 173 106 175 148 126 117 972
18 183 184 195 180 129 201 196 196 1464
19 186 132 198 182 118 199 194 305 1514
20 185 194 193 198 127 197 194 280 1548
21 186 100 186 175 117 171 149 251 1355
22 179 93 183 134 134 17 177 245 1342
23 193 79 176 155 190 153 145 178 1239
2425 186 93 188 176 1450 150 163 172 1268
26-30 199 138 193 1% 12 140 169 158 1335
31-35 151 ¥ W8 170 3 70 133 217 1078
total 1740 1078 1833 1722 1385 159 1566 2119 13155
mean velue of stature
17 8,00 52,75 £3.77  £3.95 63.96 64,31 Ah,1b 54,96 611
18 68,03  chbC  GW.AE GA.90 EM.61 £8.33 64,80 £5.,27 &b 76
19 24,31 65,18 64,48  55.08  65.04 65.34 54,93 £5.51 65,04
20 th,66 4,59 64,85 4,90 Ab.LE £5,18  AU,95 £5.65 65,01
21 4,73 (5.37  6k.E5 G493 65,10 65.11  45.68 45,70 65416
22 473 65.5%5 A4 AB.81 65.30 £5.26 55,15  £5.48 £5.15
23 A4.83 65,30 GB.95 64,78 65,26 £5.62 65,25  65.53 5,18
2425 Gl 65.09  £5.15  Gb.79 64,80 ©5,26 65,02 £5.67 £5.,02
26-30 5S4.69  £5.,31  S4.57  OW.B4 64,71 £5,01  A4,77 £5,14 64,86
3135 OSW.A0 6K.95  GB.85 OW.E0 SM.78 6B.E GB.32 £BL83 4,70
total O4,852 65,02 A4.59  AB.30  AM.78 45,15 44,93 5544 54,93
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age g ' total
1988 1949 1950 1981 1952 1953 1994 1988 ¢
Jammu and Kashmir
17 9 - 61mmmr9§.n samﬁg 100 93 10 uily
18 69 166 100 8 100 100 110 100 813
19 ¥ 89 % 100 100 100 135 83 742
20 46 97 100 100 100 100 128 74 745
21 27 sh 87 100 100 50 by 21 423
22 b2 % 99 8% ¢0 50 57 37 526
23 ho 76 és 99 60 22 uly 15 b2
24.25 58 179 71 100 3 35 63 31 500
2630 102 260 48 100 13 23 47 22 615
3135 36 72 18 100 11 4 19 15 275
total 4565 1089 748 943 707 554 740 408 5584
mean value of stature

17  55.80 -~  65.34 55,27 6,95 £5.04 A5 56,32 £5423
13 55.98  £5.79 65.15 G6.24 65,68 CS.h 65,83 £5,94 £5.73
19 65.05 66.20 66.38 45,73 £5.89  £5.53 65,77 66.21 £5.92
20  56.36  65.89 65.27 66.05 66,51 66.17 05,96 45.82 £5.98
21 66.20 GE.h 6,00 65.91  65.78  $5.96  45.73  65.35 £5.90
22 65.7)  55.97 66.18 65,88  65.69 65.69 $65.55 56,48 £5.91
23 56.07 45.80 55.56 65,97  £5.35 £7.13  5B.S7 66.52 £5,86
2ba25  65.67  (5.84 66,18 (BB 65,32  65.62  66.59  (5.58 65482
2630  65.54  £5.51  £5.41 €5.33 S4B 45.64  £5.74  65.87 £5.50
31-35 6559 i5.79 66,33 (5.9 €5.93 £5.58 G5.53 G6.23  65.87
total £5.82 55.82 65.76  £85.81  £8.5 68,56 65,72 46.08 65,78
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age ! Y cruitment ' total
1048 4940 1960 1951 1983  10&3 195 1958 ¢
Xerala
17 90 2 “?ﬁ?ﬁ” inzggmpla 126 77 127 145 790
18 163 125 146 113 122 155 150 140 1115
19 155 193 166 129 129 161 133 116 1182
20 155 267 174 118 137 169 129 134 1283
21 146 228 179 138 144 154 134 137 1250
22 139 172 170 134 140 171 150 153 1229
23 140 130 159 132 130 145 148 153 1137
2425 155 207 145 129 1156 157 141 137 1207
2630 178 135 141 127 121 £5 125 133 1025
3135 146 63 124 134 100 L9 118 152 886
total 1437 1523 1s47 125K 1295 1308 1355 1400 11134
mesn value of stature

17 o410 55,90 Slh.2h 6431 64,32 A5.05 55,10 63.72 64,37
18  65.1C  65.65 6548 45,71 45,3 £6.04 £5.85 6,30 65.69
19 55.14  65.37  65.73  45.85 55.51 65,82  55.12 66.27 65.69
20 $5.20 55.53 45,74 56,02 45,91 66.20 66.06 65.96 £5.79
21 OW.91  65.22 65.57 £5.70 £5.98  66.10 65.84 56,10 65463
22 6499 65.%6 65.5%  4£5.56 65,94 £5.84 £6,15 45,88 £5.69
23 65.17  05.30 65.55 65.81 55.85 65.97 66.14  46.05 £5.69
24-25 ©oh.83 65.12 65.36 65.21 65.52 €578 6.01 65.58 55,1
2630 Ch.91  £5.27 55.32 64.93 £5.23 45,72 45,08 £5.49 55,20
31-35 64,80 GM.91  £5.58  6M.87 68,32 £5.7 65,21 45.41 £5.22
total  CW,96  55.35 G544 £5,37 (k.52 £5.88 (5,78 05,78 £5.49
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age , yeaxr of ' ' total
A948 1940 4980 1981  19%2 = 1983 1954 1984 !
Madrag
number in sample
17 111 1 128 137 162 183 139 151 1012
18 136 115 154 137 1% 145 14k 148 1135
19 145 £s 133 139 148 139 151 170 1090
20 14 115 128 152 145 129 126 159 1138
21 134 77 123 134 145 146 165 1% 1080
22 163 62 129 141 151 130 149 134 1061
23 160 130 14 133 153 155 b7 137 1159
24e25 145 120 138 187 168 143 14 155 1170
25-30 122 126 160 171 148 155 173 133 1208
31-35 153 15 145 154 175 158 179 132 1121
totzl 1413 826 1382 1455 1571 1453 157 1477 11174
mean value of stature

17 £5.08  0L4.5C  £5,00 Sb4.61 G726 64,83 €5.15 k.70 6,86
18 £5.25 (5.20 4E.54 £E,50 (5,40 66,01 £5.94% 65,81 £5.59
19 GB.53 55419 65.84 5,59 65.86 65,26  £5.88 4R.21 £5,91
20 £5.48  05.65 65.73 £5.72 65.81 66,15 £5.98 44,21 £5.85
21 65.350  £5.89  £5.82 6B 18,62 66,06 £5.81  £5.9° £5.73
22 £5.30  ©5.51 65,55 £5,72  45.58 58,23 4594 £5.94 65.72
23 5,42 £5,00 45,89 45,58 65,68 6£.,30 45,79 65.84 £5.76
2h-25 £5.08 $5,50 685,15 45,03 55,35 65,68 (5,63  65.75 £5.39
26-30  ‘4.94  £8,77  £5.00  A4.A7 GB73 68,71 £5.23 45,55 £5.17
31-35 15,12 &6.23 55.59 4,91 £85.2k 45,5k 56,30 45,47 45,33
total £5.26 55,62 65,50 £5.26 685,38  £5.85 (5,54 585,75 £5.53
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a5 : 1948 ' 1949 ' 19%0 ' ¥%§§'%£—§§%%2%22%g;} ' 1954 ' 1955 : total
Punjab
number in sample
17 429 24 461 3718 472 512 460 508 3244
18 429 1819 533 534 553 569 550 464 5451
19 433 1012 528 516 523 564 462 471 4509
20 400 1193 490 474 489 543 456 460 4505
21 417 605 527 446 459 493 431 405 3783
22 387 694 506 452 429 425 380 326 3599
23 389 544 516 405 321 3T 306 221 3073
24-25 401 980 507 461 317 303 319 264 3612
26~30 376 1378 571 464 415 278 327 241 4050
31-35 364 520 427 502 168 148 285 231 2645
total 4025 8769 5066 4632 4206 4206 3976 3591 38471
mean value of stature

17 66.12 65.94 66.09 66.18 66.22 66.42 65.86 66.50 66.20
18 66.57T 66.29 66.55 66.43 66.65 66.84 66.70 66.45 66.5
19 66.59 66.55 66.79 66.47 66.83 66.89 66.65 66.84 66.69
20 66.53 66.56 66.66 66.31 66.82 66.99 66.61 66.89 66.66
21 66.60 66.40 66.92 66.31 66.84 66.93 66.50 66.66 66.65
22 66.36 66.31 66.76 66.26 66.55 66.71 66.61 66.93 66.53
23 66.43 66.28 66.64 65.87 66.66 66.65 66.53 66.75 66.45
24-25 66.27 66.03 66.55 65.82 66.24 66.08 66.32 66.43 66.18
26-30 66.24 66.19 66.21 65.83 66.26 66.30 66.06 66.85 66.20
31-35 66.47 66.28 66.16 65.99 66.35 66.27 66.46 66.65 66.29
total 66.42 66.32 66.55 66.16 66.57 66.69 66.45 66.69 66.46
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age ! X i uitmant ' total
1948  qobo 1940 1961 1942 1953 1954 1955 !
Ra Jasthan
nurber in sample
17 20 9 58 95 73 83 93 Ly s
18 93 263 29 179 65 57 99 90 875
19 &7 132 34 130 38 6l 110 89 £60
20 84 196 2% 149 58 bo 109 79 750
21 65 109 33 161 % 102 132 62 720
22 78 139 % 178 3% 85 76 48 £66
23 98 110 53 139 51 29 78 39 707
2h.25 48 212 36 173 55 93 83 37 737
2630 49 208 27 174 75 50 35 31 559
31-35 55 124 50 183 39 28 28 20 537
total 557 1502 382 1611 546 710 843 539 6790
mean vaiue stature

17 86,76 $5.00  68.57  £5.73  46.32  S6.80  BE.07 66.57 56430
18 &5.84  66.64  67.03  66.51  66.16  67.19 47,07 67.04 66 74
19 £7.23 66,37 2.7 66.76  60.59  A7.48  67.44 £7.% 56.98
20 67.27 66.6B  £7.34  FE.OM 66,56 A7.15 67,30 47,48 £6.96
21 €7.29 66,61 G745 68,71 GE,93 £7.52  A7.AM 67,70 67417
22 G6.65  66.87  EB.15  £4,.78  65.15  67.52  £7.60  7.61 £7.05
23 47.35 66.94 4778 GE77 6688 E7.80  67.50  £7.30 £7.15
2425 EE.E7 GA A7.21  65.50 G5.69  A7.2h 47,30 67.01 A6 T7
2630 £6.86  GE.P7 67.50  bHB.s52 .S &7.49 46,78 47411 56 479
3135 66.55 64,785  £6.98  CEL,B0 8.7 47.53 A.37 0 £6.82 4F..88
total 66.99 66.57  07.33  H6.51  FE.83 £7.30 £7.20  47.30 56.°9
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2-

4

o}
age yea tment ' total
Aoh8 1980 1950 1981 1952 = 1953 198k  j0&5
Uttar Pradesh
nurber in sample
17 215 18 340 332 433 380 373 322 213
18 385 527 46 33 395 353 334 Ls6 3287
19 398 432 435 37 Loz 342 357 302 3040
20 398 Lo k70 397 Li3 349 387 312 3256
21 403 301 433 349 Lot 382 398 292 2999
22 372 383 339 357 403 by 356 241 2898
23 b1 222 355 294 Lok 370 310 152 2518
225 49 385 412 382 388 297 301 174 2788
2530 L:s L20 L3y b2z 346 251 356 153 2863
3135 420 215 268 373 309 209 325 127 2266
total 3919 3383 3955 3604 3979 3410 3497 2571 28308
mean value of' stature

17 .95 S3.47 W73 6BM2 65,81 55,03 55,46 65,41 f5.24
18 55,08 $5.13  £5.52  £5.44 58,36 55,50 45,34 65,81 55.40
19 65.49 65.72  £5.66 55,57 65.55 4£5.87  £5.92 66,29 £5.75
20 £5.56  6€.17  $5.98 565,98 15,82 45,85 48,82 54,16 £5,92
21 £5.0k  65.92 65.80 £5.07 G575 66.12  66.12 66417 5489
22 C5.49 65.88 (5.95 55,70 66.04 .00 55,06 66.°1 £5.94
23 C5.46  65.82  65.86 €5.53 46.14  55.14  G5.2h A6 £5.92
2h-25  15.16 65,58 £5.63  G5.43 65,81 AW 45,94 AA,07 45,70
26-30 9531  65.5%  £5.18 65,10 65,36 Sh.ok  £5,30 45,48 55427
31.35  £5.28 05,06  £65.29 65.17 65.90 55.33 45,24 54,88 55,30
total 05.36  ©65.65 €5.58 (5.50 65,72 G5.75 55,75 45,99 65,65
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age ar o ' total
o8  1oko 1950 1951 1982 4983  josly,  10&& 1
West Bengsl
number in sample
17 1 1 - 100 62 99 100 79 )
18 - 76 - 100 102 100 100 99 577
19 - 118 1 100 100 100 100 11b £33
20 - 112 12 101 100 100 100 121 ~h6
21 8 72 3 100 100 100 152 102 sl
22 7 66 3 100 100 100 115 79 570
23 7 &y 1 10C 59 75 102 93 504
2ha25 - 58 2 100 100 60 110 o1 531
2630 - 61 - 100 100 19 112 89 481
31.35 - 12 - 99 Lo 18 114 37 320
total 23 653 22 1000 843 771 1115 90k 5351
me:n value of stature
17 53.00 65.00 -  CH.OW 65,96 (5. 6546  65.35 £5.38
18 - 66.58 - 6575 66,09 £5.89 45,32 45,06 £5.93
19 - 66423 (3.50 66.37 66.18 66.33 55,89  45.64 £5410
20 - 66.21 63.73 £€5.85 65,91 56.06 456.01  65.9 65,96
21 E3.4h  66.56 66,00 55,15 66.48 66,06 Sh.h 65.81 £5.79
22 63.86 66.33 65.33 £65.82 66.29 G5.78 fb.91  65.85 65.75
23 Eh.11  66.54  6U.00 45,57 GE.M0 65.87 45,43 4548 £5.80
2h-25 - 65,76  £3.00 5.62 £6.10 66,05 65,10 55,94 £5.71
26.30 - 64,80 - £5.43 65,61 °5.83 64,70 65,57 £5.26
31.35% - 6,23 - ©5.30 $5.29 £5,06 4542 65,82 45,35
total £3.75 66.15 64,20 €5.59 66,07 55.91 75,26 £5.75 65,7k




Gt
gt
€8T
2t
1487
0431
6981
g8t
4egl
98t
§5ogt
#3501
£:m1
291
0991
85a1
gt
%81
g6at
48T
€5t
r4%:11
1621
AT
Mgl
et

@©

N
LI I I A
o 3
(O I B B I
| B I O I I |
[ R B B o¥
[ I | 1]
| I I I B |
¥
0
4

i
!
]

<
]
L
et )
I~

AN rAS
L3 6

‘e

[y
wn
1
{20 2 I B N B I B N |

' 1
IR T I | :
I T T T T IR o N
TIANGIYNF IR
i#magmgn&ﬁggﬁ

LI I I B |

~t
N

¥
f heied 4}

'

LI I I |
LIS DN I BN BN DO I N BN BN BN A
!

t
[ I I R B DO B |
LI D A I |
| B D B B D BN S B I ]
T B B B S I oY o T BRI L |

F V=t NN MO N NOY
[ I I A -

LJNNE R I NN N D D B B B N DN BN BN BN BN BN B )

L)
!
i
!

ol vl v OO0 L\O\g.&mﬁa
et vl e OV PO S N

o
:

, 0T 5 8 Z S 1 % 4 Y
[} ] {] ] ] ] $ [ ] ] mumnm ]

T8I0} ,SMop , UBTISTAYD , WIS, WS , 43fnp , godfey ,  Juy , 3P, Byjedey , Jeujn , deak

K-y

STl ¢ JUAISTTue JOo sdeaf £q SITFTUNWUOD JUSISITILP UL SJASTPTo8 O Jequmy T°6 3Tqel




253

4 - - 41 - - & - ¢ - - #Hl61
4 - - rA - - T - 1 - - €161
£ - - S - - - - A - - Z167
g - - A - - 4 - - - 1 1161
4 - - 1 - - 1 - - - - 0167
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Appendix 11A

DEFINITION OF PHYSICAL CBARACTERS

Weight

Taken with the weighing machine correct to a pound. Subject stands

on the machine in the normal erect position. The weight of the
under-wear is subtracted.

HEIGHTS

Subject stands in the normal erect position with heels together,
arme hanging down, and palms open. Measurements are taken with
Anthropometer correct to half centimeter. For landmarks L1, L2,
etc see attached diagram.

Height

Vertical height of the subject upto the yvertex of the head from
the ground is measured.

Subject stands against a wall, his shoulders and buttocks just
touching it. The anthropometer is placed in his front. Suffi-
cient pressure is applied on the spike to compress the hair on
the vertex of the head.

Cervicale height

Vertical height of the cervicale (L-1) from the ground is
measured. The anthropometer is placed at the back of the
subject.

Neck base height

Vertical height of the lateral neck point (L-4) from the ground
is measured.

Shoulder point height

Vertical height of the Shoulder point (L~5) from the ground is
measured.

Elbow height

Vertical height of the elbow point (L-27) from the ground is
measured, care being taken that the arm is hanging down with
its principal axis vertical.

Wrist level height

Vertiocal height of the wrist point (L-29) from the ground is
measured, care being taken that the arm is hanging down without
any flexing at the elbow with its principal axis vertical.
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15. Sternale height

Vertical height of the sternale (L-2) from the ground is measured.

16. Armscye level height

Vertical height of the anterior corner ai armsoye level from the
ground is measured.

17. Waist height

Vertical height of the waist point (L-10) from the ground is
measured.

18, Hip height

Vertical height of the hip point (L-11) from the ground is
measured . .

19. Knee height

Vertical height of the knee point (L-23) from the ground is
measured on the leg of the subject.

20. Crotch height

Vertical height of the point of the croich from the ground is
measured. Subject stands with feet slightly apart. The
anthropometer is placed in front of ithe subject with the spike
between his legs and at right angles to them. The spike is
raited till its upper edge Jjust touches the point of the crotch.
This is judged by asking the subject if the spike ie touching
the point or not. His heels are then brought together, at the
same time adjusting the spike so that its upper edge still
keeps contact with the same point.

GIRTHS

Subject stands in the same position as for heights. Measure-
ments are taken with # cm wide flexible steel tape correct to
% centimeter.

22. Neck Girth
Girth round the base of the neck (L-3) is to be measured. In

practice this is obtained by measuring the length of the chain
looped about the neck for marking the neck base.

23. Normal Chest girth

Girth round the chest at the chest level (L-8) is measured in
the horizontal plane, withk both arms of the subject hanging
down. The subject is asked to speak, to ensure that he is
breathing normally. Reading is made at the mid-point of his
breathing excursion.
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24. Msximum Chest Girth

Girth round the chest at the chest level (L-8) when the chest is
expanded to its maximum is measured in the horizontal plane. The
reading is taken when the subjeot has expanded his chest to his

_ maximum by inhaling. Arms are held down.

25. Waist Girth
Girth round the waist at the waist level (L-10) is measured in the

horizontal plane. Reading is taken at the mid-point of the
subject's breathing excursion when the breathing is normal.

26. Hip Girth

Girth round the hip at the maximum hip girth level (L-12) is
measured in the horizontal plane. It is taken over the drawer.

27. Thigh Girth

Girth round the thigh is measured at the thigh girth position
(1-22) in the horizontal plane. Care is taken that there is
no constriction of the thigh.

28. Knee Girth

Girth round the knee is measured over the Knee point (L~23) in
the horizontal plane.

29. Smsll Girth

Girth round the leg is measured in the horizontal plane at the
small girth position (L-24). Care is taken that there ie no
conatriction of the leg.

30. Calf Girth
Girth round the calf is measured in the horigzontal plane at the
calf girth position (L~-25). Care is taken that there is no
constriction of the calf,

31. Minimum Leg Girth

Girth round the leg at the minimum leg girth position (L-26) is
measured in the horizontal plane.

32. Ankle Girth

Girth of leg over the inner ankle (L-30) is measured in the
horizontal plane. The guiding point ie the most protruding
point of the inner ankle.
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Arm Scye Girth

Girth round the arm hole line (L-5) is to be measured. In
practice, this is obtained by measuring the length of a chair
held about the arm just along the arm hole line.

Upper Arm QGirth

Girth round the upper arm is measured at the upper arm girth

position (L-28) in the horizontal plane, with the arm hanging
down so that its principel axis ie nearly vertical. Care is

taken that there is no constriction of the arm.

Elbow QOirth

Girth round the elbow is measured over the elbow point (L-27)
in the horizontal plane, with the arm hanging down so that
its principal axis is vertical.

Lower Wrist Girth-

Girth round the most distal crease between the arm and the hand
is measured on the wrist, in the horizontal plane, with the
arm hanging down.

Total Crotch

Distance from the waist level (L-10) anteriorly to the waist level
posteriorly over the point of the crotch is measured. The
subject moves his feet a little apart to allow the tape to the
poirt of the crotoch. This is judged by asking the subject if
the tape is just touching the point or not and adjusting it.
Then the heels are brought together at the same time adjusting
the tape so that it still keeps contact with the same point.

SECTIORS

Subject stands in the same position as for heights., Measurements
are taken with # om wide flexible steel tape, correct to * om.

Anterior Chest Arc (Half)

Distance between the under arm mid-point (L-7) and the centre
front at arm scye level (L-20) is measured anteriorly across
the chest.

Anterior Waist Arc (Half)

Distance between the waist point (L-19) and the centre front at
waist level (L-21) is measured anteriorly across the waist.
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Across Back (Half)

Distance between the posterior arm hole line (L-9) and the
centre back line (L-13) is measured along the curve of the
back, in the horisontal plane at the level of the mid point
of the depth of scye (L-17)

Front of Scye

Distance between the anterior corner at arm scye level (L-8)
and the centre back at arm scye level (L-14) is measured in
the arm scye level, over the under arm mid point (L=7). The
arms are kept hanging down.

Posterior Hip Arc (Half)

Distance between the hip level %oint (L=12) and the centre back

at maximum hip girth level (L-1 is measured posteriorly across
the u'

Depth of Scye

Distance between the cervicale (L-1) and the centre back at arm
scye level (L-12) is measured along the back. Care is taken
that the subject does not bend his head.

Posterior Waist Length

Distance between the cervicale (L-1) and the centre back at
waist level (L-15) is measured along the back. Care is
taken that the subject does not bend his head.

Waist to Hip

Distance between the waist point (L-10) and the Hip point (L-11)
is measured along the gcontour of the body.

Anterior Waist Length

Distance between the centre front on neck base (L-24) and the
centre front at waist level (L-21) is measured. Care is taken
that the subject does not 1ift his chin during the measurement.

Shoulder Length

Distance between the lateral neck point (L-4) and the shoulder
point (L-5) is measured along the shoulder line of the subject.

Over Shoulder

Distance between the centre back at arm scye level (L-14) and
the anterior corner at arm scye level (L-8) is measured over
the shoulder directly.
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Front Shoulder

Distance between the cervicale (L-1) and the anterior corner at
arm scye level (L-8) ies measured over the shoulder directly.

Front over Shoulder

Distance between the cervicale (L-1) and Gentre front at arm
scye level (L-20) is measured over the shoulder directly

Posterior Upper Arm Length

Distance between the shoulder point (L-5) and the elbow point
(L-27) is measured posteriorly along the subject's arm, with
the arm flexed at the elbow so that the fore-arm is in contact
with the body across the stomach and is at right angle to the
upper arm which is kept vertical.

Sleeve length

Distance beiween the shoulder point (L-5) and the wrist point
(L-29) is measured posteriorly along the subject's arm, with
the arm held as for posterior upper arm length measurement.
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Diagram showing landmarks on the body
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Appendix 11B

Table 11.2 Showing for body characteristies their means, standard deviations and
correlations with stature separately for each of twenty commmnities,

5 Yo : community : ;ei;gi; ."Ln :be: c;rvi‘.c;;e' height; : n;ck : baéo : hﬂ:ﬁ}t _
1 2 34 5 4 7 8 9 10 11
1 Anir 125 11 0.39 149.2 4,7 0.97 1484 4.6 0.98
2 Assamese 121 10 0.9 139.0 5.0 0.97 138.2 4.9 0.97
3 Christian 122 12 0,57 143.7 5.3 0.97 143.0 5.2 0.98
L  Bengali Hindu 123 11 0,55 143.0 4.6 0,98 142,41 = 4.6 0.97
5 Bilhori & U.P.Hindu 124 12 0.48 144.5 5.2 0,97 1440 5.1 0.97
& Dogra 122 12 0.54 1847 4.8  0.97 143.9 4.8 €.98
7 Garhwasli 125 10 C.M48 140.4 4.8 0.97 139.8 b.5 0.97
8 Gorkha 126 10 .62 139.0 4.8 C.97 138.6 L7 0.98
9  Gujar 131 12 0.50 147.9 4.5  0.95 47,2 L.y 0.9
10  Jat 128 13 0.51 148.8 4,9 0.97 148,1 4,8 0.97
i1 Kashmiri Hindu 127 12 0.51 145.1 L6 C.97  144.5 4.4 0.%50
12 Kumaoni 129 12 0.64 143.1 5.1 0.9  142.5 5.1 0.9
13 Mahar 122 10 0,51 142.1 4.2 0.9 141.6 b,2 0.97
14  Faratha 126 12 C.55 144,0 4.3 ©.98 143,5 b,1 0.97
15 Malayali Hindu 123 10 o4 143.7 5.1 0.98 14B8.6 6.0 0.98
16  Punjabi Hindua 125 14 0.45 1454 5,0 0.98 143,0 5.0 0.98
17 Rajput 125 13 0.57 147.1 5.1 0.97 1464 5.0 0.98
18 Sikh (M & R) 130 13 C.45 1456 5.0 0.97 144,9 4,9 0.97
19  Sikh (Cther) 134 14 o.49 148,77 4.8 0.9 147.9 4,8 0.97
20 Tamil Hindu 125 12 0.50 1446 4.8 0,98 143,8 4.7 0.98

total 126 12 0.51 144.5 5.7 0.97 143.8 5.6 0.97
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S No : community : s!;:; cfeﬂi oi;nt :'mi ht: *;;b?wggj; rt :wmisi;. 8§va. >

1 2 3 n 5 é 7. 8.9 10 11
1  Ahir 43,0 4.6 0.95  109.6 3.7 0.90 83.1 3.1 0.82
2  Assamese 133.4 5.0 0.95 103.1 3.8 0.90 78.5 3.2 0.82
3  Christian 138.2 5.0  0.95  105.0 4.0 0.91 79.9 3.4  0.84
4 Bengz1i Hindu 137.2 4.5 0.95 105.0 3.7 ©0.93 79.4 3.2 0.7%
5 Biheri & U.P.Hindu 139.1 5.0 0.95 104.8 3.7 ©0.92 80.8 3.6 0.8
6 Dogra 138.3 4.7 .55 105.7 3.6 0.90 80.3 3.1 0.80
7 Garhwali 135.0 4.7 0.94 103.4 3.8 0.89 78.5 3,2 0©.81
8 Gorkha 133.5 4.6 0.95 102;3 3.6 0.90 77.7 3.1  0.83
9 Gujer h2.5 L.b4 0,93 109.1 3.5 C.79 32,4 3.0 (.8
10 Jat k2.9 4.8 0.9 109.1 3.8 €.90 92.9 3.1 0.83
11 Kashmiri Hindu 139.7 4.5 0.94 107.2 3.4 0.90 81.5 2.8 0.850
12  Kumaoni 137.5 5.0 0.595 104.8 4.2 0.89 79.7 3.6 0.3
13  liahsr 136.6 4.2 0.95  104.8 3.4 0.88 78.7 3.0 0.77
1% laratha 138.6 4 0.95  106.1 3.4 0.90 79.6 2.9 0.81
15 lialayali Hindu 138.0 4.8  0.95 105.8 3.9 0.90 79.9 3.2 0.85
16 Punjabi Hindu 139.3 5.8  C.%  106.6 4,7 0.93 81.1 3.8 0.8
17 Rajput 141.1 4.9 0.9% 107.6 4.1 0.91 81.8 3.4 0.8%
18 5ikh (M &R) 140.0 4.9  0.95  107.0 3.8 0.91 30.8 3.2 0.83
19  5ikh (Other) 2.k 4.8 0.9%  108,9 3.8 0.39 82.9 3.1 0.83
20 Tamil Hindu 138.9 4.7  0.95 105.5 3.7 .90 80.0 3.3 0.83
total 138.7 5.5 0.9 106.2 4.3 0.91 80.5 3.6 0.85
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community : s;erx;salﬂgg Qﬁ:irght :arm gtiyeéev?; ?WW
2 3 b & .g 7 8 9 10 i1
Ahir 142.9 4.3 0.97 131.0 4.3 0.9  139.3 1.6  0.70
Assamese 134.0 4.8 ©,97 122.3 W7 0.9 35,3 1.7 0.75
Christian 138.2 5.0 0.98 126.2 4,9  0.9% 38,0 1.8 0.7
Bengali Hindu i37.9 4.6 ©,97 126.0 44 0,95 37.8 1.5 0.73
Behari & U.P.Bindu 139.¢ 4.9 0.96 125.8 4,3  0.94%  38.2 1.5 0.60
Dogra 138.9 4.5 0.97 124.9 4. 0.9 37.9 1.8 0.66
Garhwali 135.2 4.5 0.9 123.4 4.4 0.9 3.2 1.6 0.58
Gorkha 134.3 4.5 0.97 121.4 4.4 0,95 35,0 1.5  0.59
Gu jar 2.0 B2 0.95 130.2 4,2 0.92 39.3 1.5 0.8
Jat 142.7 4.6 0.9 130.9 4.5 0.95 39.2 1.9 0.50
Kashmiri Hindu 140.0 4.4 0.95 128,2 4,3  0.93  38.0 1.4 0.9
Kumaoni 137.7 5.0 0.9 125.5 4.8  €.95  37.0 1.6 0.71
Faher 137.1 4.1 0.97 1244 3,9  0.98 3.3 1.5 0.89
laratha 138.6 4.1 0.97 126.1 4,0  0.95 38,4 1.5 0.5
Falsyali Hindu 138.2 4.8 0.97 126.1 4.5 0.9 37.9 1.4 0.66
Punjabi Hindu 139.5 5.6 C.98 127.5 5.5 0.9  38.4 1.9 074
Ra jput 1.1 47 €.97 129.7 4.7  0.93 38,7 1.9 0.2
Sikh (¥ & R) 180.C 4.6 C.97 127.9 4.4 0.94 38.7 1.5  0.7%
Sikh (Other) 42,6 4.7 C.9 129.9 4.5 0.95 38,8 1.8  0.53
Tamil Hindu 139.1 4.6 0.97 127.0 4.5 C.95 38,4 1.6 .68

total 139.0 5.3 0.97 12,9 5.2 0.9% 38.0 1.9 0.74



N : community
b 2.
1  Ahir 67.6 2.6 0,68 1126 L. 0.90 89.9 3.7 0.87
2 Assamese 62.4 2.7 0,72 102.5 L4 0.92 82.2 3.9 0.87
| 3 Christian 66,1 2.7 0.73 1C8.3 4.4 0,92 87.% 3.7 0.87
4  Bengali Hindu £5.3 2.5 0.77 1064 4,0 .91 87.4 3.4 0.87
5 Bihari & U.B.HINDU 65.7 2.5 0.69 1€8.0 4.0 0,91 87.7 3.5 0.84
& Dogra 65,10 2.6 0.75 1084 4.1 0.93 85.1 3.6 0.8
7 Garhwall 63.7 2.5 0.76 104.3 3.9 0.92 84.2 3.5 0.87
8 Gorkha 62,6 2.4 076 102.7 4.0 0.92 81.3 3.6 0.8
9 Gujar 67.9 2.7 0.59 1106 3.7 0,88 90.3 3.5 0.80
10 Jat £7.6 2.7 0.73 111.9 4.2  ©0.89 89.5 3.5 0.8
11 Kashmiri Hindu €5.2 2.3 0.78 108.2 3.9 0.92 87.8 3.4 0.8
| 12  Xumsoni a7 2.5 077 106.3 4.5 0.91 84,6 3.7 0.8
'13 Mahar £5,2 2.5 0.76 106.4 3.6  0.91 8.0 3.1 0.87
14  Maratha 6.8 2.7 0,57 107.9 3.9 0.92 87.5 3.1 0.8
15 1Malaysli Hindu £5.7 2.7 0.62 108.0 4.4 0.9% 87.3 3.7 0.8
16  Punjsbi Hindu 65,7 3.1 0,77 108,7 5.1 0.92 87.6 4.1 0.89
17 Rajput £6.8 2.7 0.69 1104 4.2 0.92 88.5 3.6 0.82
18 Sikh {f & R) 6.4 2.5 0.80 109.1 4.3 0.93 83.56 3,7 0.8%
19  5ikh (Other) 6.8 2.7 0,71 111.7 4.3 0,89 89.0 3.4 0.85
20 T.aw:il H:ndu 6.5 2.5 0.7% 108.8 3.9 0,90 83,3 3.5 0.83

total 65.7 3.0 0.76 108.0 5,0 0,93 87.1 4,3 0.87
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! community m " crojsg%_?g{;t - : deat ﬁ 2

1 2 3 k 5 ~j§ 7 8 9 10 11
1 Ahir k8.9 2.0 0.8 81.2 36 0.87 18,7 1.5 0.24
2 Lssanese 43,9 2.1 0.8 734 3.8 (.88 18.5 1.5 0.26
3 Christian 7.1 2.2 0©.85 78,8 3.7 C.88 17.8 1.6 0.3
4 Bengall Hindu 45.8 2.0 0.8 78.5 3.5 0.8 17.5 1.3 0.21
5 Bilhari & U.P.Hindu 45.6 2.1 0.82 79.1 3.6  0.86 17.6 1.6 0.23
& Dogra 47.1 2.1 0.8  77.8 3.5 0.88 19,0 1.4 0.%
7  Garhwali 4.9 2.2 0.81 75.8 3.6 0.88 16.2 1.4 0,29
8 Gorkha k2.8 1.9 0.87 72.4 3.5 0.85 18.3 1.6 0.2
9  Gujer 48.3 2.6  0.75  81.3 3.4 C.20 15.8 1.4 0.12
10 Jat 4B.7 2.1 0.83 81.4 3.5 0.85 19.1 1.5 0.3%
11 Kashmiri Hindu 6.9 2.4 0,90 78,8 3.5 0.85 17.2 1.3 0.38
12  Fumaoni bg.1 2.2 0,88 7.3 3.6 0.87 18,2 1.4 0.
13 Hahsr Ls.5 1.8 0.8y 75.8 3.2 0.87 18,8 1.3 0.24
14  Maraths b4 1.9 0.8 78,3 3.1 0.8 18,1 1.4 0.29
15 lMalayali Hindu b7.0 2.2 0.8 78;6 3.7 0.89 17,7 1.8 0.30
15 Punjabi Hindu 46.9 2.5 ©C.89 79,0 4.3 0.90 18.8 1.5 0.38
17 Rajput .8 2.2 0,81 79.9 3.7 0.8 18,8 1.6 0,25
5 S Gwers B2 2D OB RE 32 OB 37 16 o2
20 Tamil Hindu b7.2 2.0 0.81 99,3 3.5 0.85 17.6 1.7 0.12
total b6.7 2.7 0.87 78,3 4.3 0.88 17.9 1.8 0,32



S Mt community
1 2.

1 Ahir 38.3 2.4 0.1 234 2,0 0.27 12.9 1.1 0.38 172.4 4.8
2  Assamese 38.9 1.7  0.55 20.7 1.4 0.39 11.9 0.9 0.22 150.8 5.3
3 Christian 37.3 2.1 0,51 214 1.8 0.4 12.2 1.1 0.3% 167.0 5.6 -
4 Bengali Hindu 38,6 1.7 0.% 19,7 1.2 0. 12,2 0.9 0.33 167.4 5.1
5 Bihari & U.P Hindu 38.4 1.8 049 21.0 2,0 0.50 12.4 0.9 0,38 168.5 5.6
6 Dogra 37.8 2.1 045 23.2 2.1 0,38 12.6 1.1 0.41 167.9 5.1
7  Garhwali 38.2 1.8 0.58 20,9 1.4 0.35 12.2 0,9 0.25 163.1 4.8
8 Gorkha 38.2 1.9 0.51 21,7 1.7 0.37 12.2 0.9 O.41 161.9 5.1
9 Gujar 39.2 1.7 0.57 21.0 1.3 0.39 12.2 0.9 0.25 170.7 4,8
10  Jat 38.8 2.3 047 23,3 2.3 0.26 12.8 1.0 0.41 171.6 5.0
11 Kashmiri Hindu 38,9 1.7 0.% 206 1.4 0.3 124 1.0 0.25 168.3 L7
12  Kumsoni 38,6 1.9 0.52 22.2 2.0 0.4 12,5 1.0 0.28 166.2 5.4
13 Mahar 3.7 1.5 052 21.1 1.5 0.3 12.2 0.9 0.74 154,85 4,6
14 Maratha 38.4 1.5 042 21.0 1.5 C.47 12.2 0.9 .19 156.9 4.5
15 HMalayali Hindu 37.6 2.2 036 21,1 2.0 0.7 12.3 1.7 0,16 155.8 5.0
16  Punjabi Hindu 38.8 2.3 C.48 21,7 2.3 040 12.7 1.2 .27 159.1 6.2
17 Rajput 383 2.1 C.53 22,5 1.9 0.40 12.7 1.1 0.28 170.5 5.4
18 Sikh (M & R) 38.2 1.8 0.5% 21.0 2,0 0.42 12.7 0.9 0.39 157.9 5.0
19 Sikh (Other) 38.8 2.1 045 23.3 2.1 0.40 13.1 1.1 0,36 172.1 5.0
20 Tawil Hindu 38.1 1.9 0.48 20.9 1.?7 0.39 12.3 1.3 €.33 157.5 5.3
total 384 2.0 044 21,6 2.1 042 12.4 1.1 0.35 167.5 6.0
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APPENDIX 12A . CORDELATION TARLES

(Appendix 12A (Table 12.1) consists of 32 two-way frequency distributions.

These are numbered to indicste states
the numbers 1, 2, 3 and 4 respecti

girth and minimum chest girth,)

List of tables

by first letters and characters by
vely for stature, welght, m:ximum chest

Table Ng

characters

12.14,.12
12.1B.12
12.1Bo12
12.1J812
12.1K.12
12.1M.12
12.1P,12
12.1R.12
12.10.12
12.1WB12
12.10.12
12.11.12

12.14.13
12.1B.13
12.1K.13
12.1P.13

12.14.14
12.1B. 14
12.1K.14
12.1P.14

12.1A.23
12.1B.23
12.1K.23
12.1P.23

12.1A.24
12.1B.24
12.1K.24
12.1P.24

12.4A.34
12,1B.34
12.1K,34
12.1P.34

state

stature snd weight
"

8 2 2 ¥ % » & :; BN

stature and meximum chest girth
"

stature and minimum chest girth
"

]
"

welght and meximum chest girth
]

welght snd minimum chest girth
]

maximum and minimum chest girth
3

Assam

Bihay

Bombay

Jammu and Kashmi
¥erala ‘
Madras

Punjab
Rajasthan

Uttayr Pradesh
West Bengal
other states
81l states

Agsam
Bihay
Kerala
Punjab

Assam
Bihay
Kerala
Pun jab

Assam
Bihar
Kerala
Punjab

Agsam
Bihar
Kerala
Punjeb

Assam
Bihay
Kerala
Pun jab
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