|}
/

"-\ﬁ 3
.@ )
&,

|

),

)

(

M. K. DAS, D. P. MUKHERJEE

ANTHROPOLOGIE * XIX/3 3 1981

TRICEPS SKINFOLD THICKNESS IN SOUTH
ASIA WITH SPECIAL REFERENCE
TO A BENGALI SAMPLE

ABSTRACT. — The paper presents a general review of human variation in triceps skinfold thickness, com-
piles South Asian data and compares a [resh series of measurements from a homogenous cluster of 62 Ben-
galee families from Sodepur town near Calcutta. The influence of heredity and environment, age, sex, ethnic
and socioeconomic differences as also the need for specific standards for each population are brought out by
the accumulated data, despite limitations of age estimation and lack of uniform techniques in some mate-
rials. The highest values in South Asia are abtained for some populations of Southern India and lowest for
hill people and isolated tribal populations except the Negrito Onge population of Andamans. The average va-
lues of Bengalis in all ages are lower than that of Punjabis of northern India and Pakistan. A meaningful
pattern of ontogenic change emerges when age-groups of five years, and more for older ages, are compared.
It indicates low wvalues for boys and girls in early infancy and prepubertal girls under conditions of nutritio-
nal stress as in the Sodepur sample. The housewives included in the Sodepur sumple have thicker upper arm
fat than that of Bengali college women of Calcutta. The medians and quartile values are recorded for diffe-

rent periods of lije, which show apparent trends of change, for future comparison.

INTRODUCTION AND REVIEW

Subcutaneous fat is an index of caloric reserve
in human body, dietary inadequacy or obesity
(Garn, 1962; Jelliffe, 1966). A heritability estimate
of 0.2 (Howells, 1966) places skinfold thickness on
equal footing with trunk measurements, facial
breadth and bodygirths for purposes of anthropolo-
gical studies. The skinfold measurement on triceps
is more influenced by hereditary, ethnic and sex
differences (Albrink and Meigs, 1964: Robson et al,
1971 and Johnston et al, 1974) than skinfolds at
other sites. It is also less correlated with obesity
(Shephard et al, 1969), systolic pressure (Barnicot
et al, 1972) and coronary heart disease (Damon,
1969) than subscapular and suprailiac skinfolds. Tt is
an easily obtainable and reliable estimate of body-
fat (Seltzer and Mayer, 1965 and 1967; Raugh and
Schumsky, 1968) although its usefulness for esti-
mating obesity is limited to women (Berry, 1974).

A greater amount of comparative material is
available for triceps skinfold than for skinfolds at
other sites of the body (Eveleth and Tanner, 1976).
There are of course unavoidable limitations of un-
certain estimations of age, small cross-sectional
samples and ethnic heterogeneity (Malina, 1966;
Huizinga, 1977; Rona and Altman, 1977) in some
materials. Again, standard techniques (Tanner and
Whitehouse, 1962; Damon, 1965; Jelliffe, 1966;
Wiener and Lourie, 1969) of measuring skinfolds on
left triceps are not followed by White (1963), Naga-
mine and Suzuki {1964), Fry et al (1965), Roy and
Roy (1971), Rosing (1977), Sen et al (1977), Roy
(1978) and others and that of using calipers with
jaw pressure of 10 g/mm? are disregarded by a few
investigators (Chen et al, 1963; Sloan and Wir-
1970). But inspite of this, these studies bring out
some general trends of human variation in triceps
skinfold. It is thicker in young adults than in others
(Tanner and Whitehouse, 1975; Rona and Altman,
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1977), in women than in men (Malina, 1966; Raugh
and Schumsky, 1968; Huizinga, 1977), in people of
European descent than in others (Nagamine and Su-
zuki, 1964; Fry et al, 1965; Malina, 1966; Robson
et al, 1971), in the plains than in high altitudes
(Surks et al, 1966; Krzywicki et al, 1969; Bharad-
waj, 1972; Singh, 1977) with a few exceptions (Siri
et al, 1954; Picon-Realegui et al, 1961), in urban
and well-to-do populations than in rural and poor
(Fry et al, 1965; Underwood et al, 1967; Johnston
et al, 1978), and in settled agriculturists than in iso-
lated foodgatherers (Fernandez et al, 1965; Glanvil-
le and Geerdink, 1970; Barnicot et al, 1972; Hui-
zinga, 1977) and shifting cultivators. The triceps
skinfold also appears to be thicker in the harvest
season than in the lean months in certain people
(Roy, 1978). A greater amount of fat utilization in
cold stress (Baker and Danials, 1956) contributes to
the low triceps skinfold thickness in the Eskimos
(Shephard et al, 1973; Shephard, 1974). The expe-
rimental observation in Ladakh of an initial reduc-
tion of values is attributed to dehydration of dermis
(Bharadwaj, 1972). But a smaller thickness of upper
arm fat in Tamilian residents of Ootacamund hill
than in those of Madras (Singh, 1977) equally em-
phasizes the role of physical exertion and cold cli-
mate in maintaining a low skinfold value. Larger
increase in metabolism during shivering is accom-
plished by mobilisation of triglycerides of the adi-
pose tissue (Folk, 1974). Sloan and Masali (1978)
suggest that a very small proportion of fat in the
Sherpas might contribute to mechanical efficiency in
carrying loads uphill. Appropriate skinfold stan-
dards developed for assessment of nutritional status
in particular populations will also serve as indica-
tors of ecological adaptation (Johnston et al, 1971),
biological indices of techno-economic development
(Rona and Altman. 1977), and basilines for future
surveillance of secular trends (Janes, 1974) or of so-
cio-economic disparity between different sections of
a population. Furthermore, studies of homogeneous
samples and in all age-groups may further elucidate
the pattern of age-sex variations. There are reports
of little age-changes in a few male (Pett and Ogilvie,
1956 ; Montoye et al, 1965; Glanville and Geerdink,
1970) and even female samples (Young et al, 1963;
Shephard et al, 1969), post-adolescent decrease in
two of the male samples from hot and dry Savana
(Huizniga, 1977) and females from highland Peru
(Johnston et al, 1971), and constant values in adult
life in others. The bulk of the studies test the hypo-
thesis of linear increase in limb adiposity through
ages with truncated data, rather than locating uni-
versal elements in particular patterns. Some authors
overemphasise small yearly differences ignoring
sampling variations and individual differences in
growth. For example, the suggested prepubertal fat-
wave at 10th, 11ht or 12th year of life (Fry et al,
1965; Malina, 1966; Raugh and Schumsky, 1968)
cannot be located in most of the available data
(Eveleth and Tanner, 1976) even when a difference
of 0.1 mm irrespective of its standard error is taken
into consideration.

South Asian data on triceps skinfold relate to
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certain geographical and socioeconomic differences
or obesity, and are yet inadequate to provide appro-
priate standards for speciflic populations. A few
samples combine male and female data (Sen and
Banerjee, 1958; TCRTI, 1974) and a few are only
expressed in British standarts (Choudhury, 1975).
Percentile values of triceps skinfold thickness avail-
able for a sample of 192 “people, chosen randomly
from the eastern part of India” (Sen et al 1977) can-
not also be utilised as reference standards in the ab-
sence of information on the age, sex, ethnic group
and the location of the sample. The rest of this pa-
per provides normative data of triceps skinfold
thickness for the entire age-range of a Bengali
sample from an industrial suburb of Calcutta, analy-
ses the pattern of age-sex variations in the homoge-
neous family series-and makes an overall compari-
son with available South Asia data compiled here
and particularly with three carlier Bengalee samples
from Calcutta and Midnapore and that of refugees
from Bangladesh.

MATERIALS AND METHODS

Skinfolds were measured by one of us (MKD)
on the left triceps of 127 males and 141 females using
a Harpenden skinfold caliper following 1BP recom-
mendations (Weiner and Lourie, 1969) during Feb-
ruary 1978 to January 1979. The subjects belonged
to 62 families residing in a colony in Sodepur town,
20 kms to the north of Calcutta, and had apparently
normal health. The older members of these families
had immigrated in 1950 from what is now Bangla-
desh and were employed as workers in local indus-
tries. The sample represents two endogamous groups,
the Bengali Brahmans and Kayasthas, which do
not differ significantly between them in most of the
genetical traits studied (Mukherjee and Saha, 1970).
It is thus, largely homogeneous in genetical, ecolo-
gical and socioeconomic background. The variability
in dietary patterns in these families is rather small.

It has been possible to minimise the errors of
crossectional analyses by verification of yearly ages
through genealogical method and by suitable age-
grouping to smoothen the trend-curves. The age at
the time of taking the measurement is considered
for this analysis. The ages range from 9 months to
90 vears in males and to 74 years in females. Means
and distributions of measurements instead of their
log-values are used for objective and wider compa-
risons, although parametric statistics may not be
applicable to skinfold thickness in the strict sense.
Medians and quartile values are also recorded as
standards of comparison in the final table. Other
physical, physiological and serological data from the
same cluster of families are separately reported
(Das and Mukherjee, 1978a, b and ¢).

RESULTS AND DISCUSSION

The mean values of triceps skinfold thickness
for adult males (Table 1) and females (Table 2)

from South Asia including that of the present series
display a wide range of variation. There is a con-
sistent rise of the values in men older than 30 to 35
years of age both in this sample and in the data
from Lahore. Slightly lower values in the older
than in younger women of the present series is due
to the inclusion of women over 50 vears, who dis-
play lower mean values (Table 5) as in the Lahore
sample. But the different age-ranges represented in
different samples do not obviously account for most
of mean differences, and some general trends of va-
riation in this and other series of data have been
mentioned earlier. It can be added that the values
tend to be the largest in populations of Southern
India and are larger in the plains people of the
Nothern than of the Eastern part of India. The hy-
pothesis of ethnic variability underlying these diffe-
rences is strengthened by the evidence of a greater
increase of triceps thickness in Southern Indians
than in the Himalayan Gurkhas after acclimatiza-
tion in high altitude for ten months (Bharadwaj,

TABLE 1. Mean triceps skinfold thickness in men from South Asia

1972). The lower average values in the sample from
near Lahore, compared to that of the Punjabis from
Chandigarh may be attributed to the rural compo-
nent in the former data. Underwood et al (1967)
have obtained an average about 7.5 mm only even
in the men of the upper class in the Lahore study.

The tribal populations show lower amounts of
subcutaneous fat than others. But the non-tribal
Garhwali hillmen engaged in road construction work
at the Himalayan foothills display thinner skin-
folds than their co-workers from Dumka, Bihar, who
belong to the agriculturist Santhal tribe. The average
values for males of different age-groups from tribes
of Arunachal Pradesh (cited in, Gopalan and Ragha-
van, 1971) range from 4.3 mm to 5.8 mm and those
in females from 6.1 mm to 11.5 mm. The Onges of
Little Andaman show a higher value than that of
other food gathering tribes, due to their physiolo-
gical adaptation to food scarcity through a high fat
component in their body composition (Mukherjee
1977). The data from tribal women of East and

T
Country and St&te{ Place People Age in years n m " Reference
INDIA
‘West Bengal Sodepur town | Bengali, Brahman and Kayastha 18—30 36 5.68 Present
(industrial family) 31—90 44 8.15 series
‘West Bengal Mirpur village, | Bengali, Christian (agriculturist) adults 56 5.16 | Gupta, 1979
Midnapore
Bihar Dumka Santhal tribe (road workers at
Himalayan foot hills) 16—35 72 5.70 Gupta et
al., 1977
Orissa Koraput forest | Koya tribe (shifting cultivators) 24—45 184 4.80 Roy and Roy
1971 2
Orissa Keonghar Juang tribe (shifting
village cultivator & food gatherers) 25—45 114 1) 3.50 | Roy, 1978 |
2) 4.61
Andamans Island Onge tribe (food gatherers) 154 5.90 Cited by
Gopalan and
| Raghavan,
| 1971
Tamil Nadu Madras Tamilian (clerks) 20—55 318 10.40 | Singh, 1975
Tamil Nadu Ootacamund
hill Tamilian (clerks) 20—55 315 8.89 | Singh, 1975
Uttar Pradesh Himalayan foot| Garhwali (road workers) 16—35 72 4.50 Gupta et
hills al., 1977
Ladakh Ladakh South Indians (soldiers) 18—30 28 a) 7.58 | Bharadwaj,
b) 8.43 | 1972
Ladakh Ladakh Gurkhas (soldiers) 18—30 35 a) 6.90 1972
b) 7.03 1972
Punjab Chandigarh Punjabi students 20+ 984 8.20 Berry, 1968
PAKISTAN Lahore Rural & urban 15—21 114 5.30 Underwood
22—35 192 5.60 | et al, 1967
36—50 96 6.30 | etal, 1967
50+ 103 5.80 | et al, 1967
NEPAL Khumbu, Sherpa (hill men agriculturist) 18—35 54 5.90 Sloan and
East Nepal 36—50 36 5.50 Masali,
51.—85 19 5.20 | 1978

The values at the begining (a) and end (b) of 10 months stay, and those in harvest (1) and lean season (2) are recorded.
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TABLE 2. Mean triceps skinfold thickenss in women from South Asia West Go_davari (Iislrivls_ indicate a decline of upper vear ol age, esp(_'ciall?' in !nalcs. which in_ some
arm fat in women during pregnancy and lactation European populations is attributed to excessive use
Poosl Aeiie o (TCRTI, 1974). This, in the background ol observed of bottles and baby food (Tanner and Whitehouse
Country and State Place eople gein Years)  n m : increase of a(fiipose lissufe in pregnn/]n)l \\'gmen as la 1197]5). }n the ('}lllildren fm]I‘nhLi"d}}:‘ia?a and Banglha-
store against demands of lactation (Davidson et al. desh refugees there is a slightly higher vaue in the
INDIA 1975) may reflect undernutrition in these tribal wo- first than in the second year of age after which there
West Bengal Sodepur Bengali 18—30 43 14.15 | Present men. The pregnant zm(! lacta‘tnjg women among the is an upward trgnd as in most other South :/\s_lan
Brahman and Kayastha series Chenchu and G(gnd tribes living near Ilyderabad, samples. Otherwise, the obser\'ed_ trend of variation
3174 43 13.56 however, show higher values as expected. in adults holds good for the children as well. The
West Bengal Caleutta Bengali, College girls 20—27 286 13.17 | Sen, 1969 The average value f?r adult m_a1e§ of a rural lower values in [’.unjabi children from Lud}.liana
Orissa Koraput Koya tribe 20—40 150 7.10 | Roy and Roy, Bengalee sample from Midnapore district, not spe- may be due to their rural background. There is no
1?71 cified for age-range (Gup}a. R 1979) lie below that apparent sex difference up to 5 years of age except
Andamans Island Onge tribe, food gatherers 15+ 11.60 | Cited by of the present urban series. The younger Bengalee in the present series. Consequently. the average va-
g‘;p:f‘:‘&:“d women (18—30 years) of the present series who lue of the Sodepur boys below 5 years is lower and
19% ! mostly remain at home, display a greater amount of that of the Sodepur girls of the same age a little
Andhrs Pradesh | Hyderabad —— adult 1) - 508 upper arm fat on average than that of the Bengaleg h.igher. than those reported from Calcutta (ICMR,
ndhra Prades] yderabas enchu tr ) s 9.60 | TCRTI, 1973 college women of abqut the same age group _(20—‘2/ cited in Gopalan and Raghavan 1971). But rural
32 8.14 vears) of Calcutta (Sen 1969). Eating habits may boys, presumably of the same age from Midnapore
- 3 Hlor o 3 r ' 1str1 7 " [l o M 9
Andhra Pradesh | Adilabad Gondteibe adult 18 10.71 (IC((’O.urll for su_ch differences. For example, Farby district, West Bengal .(Gupla 1.97J) and children of
35 10.17 | TCRTI, 1973 (1967) found in Prague that those who ate three Bangladesh refugees display still lower values.
3) 15 9.53 times a day were likely to be more obese than those X .
& W All trib dult 1) 17 9.29 who ate five or six times. Again nibbling between As in almost all samples, the trends of age-
Andhra Pradesh East est tribes adul . A “5. g > 1 SaE o R 3 5 3 "
Godavari 2) 48 9.91 | TCRTI, 1974 meals rather than overeating contributes to obesity itizﬁf: ngil\:(;f:)s']'qte‘r}:tm\l;l})lzss d]alllt'th; f}‘nfsent ‘sf’:.les
district 3) 43 11.60 in many housewives engaged in cooking (Davidson vears anlanco bi :;t cth nTh ao “Lv slucce;,:v‘e
Delhi Indian 20—25 65 14.50 | Raja et al., et al. 1975). The adolescent and younger girls of the e d; ki 1f01151 ):E'eck og Air‘th © ":::n tva urefpo d"-
1977 same series of Sodepur consistently display smaller Saseq (l. e 1[1 f]etsol(l), lve' lp [ e bsii: e_
Delhi Punjabi 18—30 65 15.35 | Satwanti et averages for each year from 10—17 years (Table 3) :r . s1g1(:1» “:ln d'\’. la'b .t'a \?h'ol Pro atl lt)' ?ls'
al, 1977 than that of the urban Calcutta girls (Sen 1969) of :1uml{rc);r}l;ﬁe)n i:mll . f'::l“ 'Orf’vr“ L;C‘l,e].\s not & “2 ¥
22—35 B al., o is v, ; ers " é 2 4 S i ¥ e-
36—50 107 12.90 | al., 1967 comparison of yearly averages f\m? p.lcadolescent group (Table 5). Slight indications of decline of
50+ 88 1110 | al, 1967 children and adolescents (Table 3) indicate an up- . S TS g
) T i ) average values in successive years in girls of 5—9
ward trend between 10 and 14 years in girls. A sharp A .
" . 49 o L n vears in the South Asian and most other data (Eve-
rise of the value at about 13 years of age in middle feth and Tanner 1976) suggest a universal feminine
(1), (2) and (3) denotes pregnant, Lactating and other women. class Punjabi girls may be related to a decline of ! anner /0; suggest a universal feminin
lods i s e iegnsigly trend of a prepubertal recession of subcutaneous fat,
ody density (Raja et al. 1978). The same phenome- which. serves a5 8 ik SouF6e of enerzy: dirin
non is observed in the middle class Calcutta girls, = a5 4 qu source of energy during
N o e adolescence stress. The lowest variability observed
and may occur earlier in upper class girls and later . ¢ ; = .
. L a : in the girls of this age-group (Table 3) reflects a uni-
in poor girls of Hyderabad and present series. : ; .
A similar rise duri his . R—— formly low value of skinfold thickness in them.
. . A similar rise during this age 1¢ not observe
Yearly averages of triceps skinfold thickness in South Asian boys and girls aged 6 to 19 years in male samples. Some authors have noticed a fall An equally steep rise of the mean value is ob-
STRIE in the value at about 15th and i6th years, during served in the girls of 10—14 years which is also
BOYS the adolescent spurt in Furopean and American detectable in a few other published data (Eveleth
boys. But this is not clear in the Indian data. In the and Tanner 1976). A universal phenomenon is the
o ) o g boys, belonging to poor families of Hyderabad and postpubertal gain at the age of about 15 years, which
) &% % a o R 2 the present series, a low value is maintained up to is more striking than the earlier rise of the value in
[ ;"T; 3 E 2 .2 ] ) - g . 11 and 13 years in order, followed by an irregular the present series. The quantity of oestrogen which
P 757 %g »{—g!, § - § gﬁ i”g g_é ff_g.:;—; - g increase. A rcduc‘ed value in the S_(rdepur boys of increa.sgs 20-f01d'fol]0wing puberty caused increased
3 E§ k] 5 g mg S S oE & Es EPE 5%175 52 g 16 years apparently reflects a s:unplm_g error. d_eposn.lon of fat in the hreasts_and th‘e subcutaneous
:’ g 'g 2 "E gt %3 ::;gg £ 2 s 2 ] §2 _":jgtz g2 aég ) The age-specific averages of triceps ‘skmfold tissue in females (Guyton 1916)."“115 phenomenon
N Bk g 283 = £y Ko —iﬁ, i,%;ﬁ 5%% & 2 gg thickness for South Asian children (Table 3 and 4) can be demonstrated by comparing the mean ages
o s e 5 S ! .
< Z% i e s e BEA& Ze& oE HEe | AEM Sa @& A h.ave been used for overall comparisons during par- at menarche and at growth spurt of subcutaneous
ticular pprlqu of life, because, in the ahsenc_e of fat. For example, among the Kunbi girls of Central
6 7.9 8.1 6.2 8.2 10.1 6.9 sample size in some reports, errors of yearly estima- India the mean age at menarche is estimated to be
7 8.1 8.7 5.9 8.4 10.7 6.9 tes cannot be properly assessed. In this comparison, 14.3 years and that of adolescent spurt in skinfold
8 7.8 8.7 5.7 g-g }?'17 Sg L8 the data from the Nilgiris collected about a genera- thickness between 14 to 15 years of age (Agarwal
lg ;g gg g:g 5.0 84 1.2 71 8.4 9.2 8.6 tipn ago and before vlh_e stnndardifation of tech- and Singh 1978_). Therefore, the reported temporary
11 8.0 9.6 5.8 4.1 8.2 11.2 7.4 9.3 10.5 6.0 niques (Tanner angl Whitehouse 1962) show rather check of the rise of upper arm fat (Tanner and
12 8.0 9.8 6.2 4.9 8.1 12.8 7.7 9.3 10.2 133 high values for hill children. About equally high Whitehouse 1962) in the adolescent females can be
13 7.9 9.5 6.5 2(8; 8.1 igs 32 i.li; };Z 8l values are detectable in infants of well-to-do urban - explained by the variation in pubertal age. The two-
}g ;"; g(l) g:g 5o 141 10.5 13.8 12.5 10.8 families and of thg Chcnchq tribe of Hyderabad as step rise instead of a gradual increase in the present
16 9.2 6.0 4.2 14.4 10.2 16.6 12.7 11.4 also of the Gond tribe of Adilabad (Table 4) covered series may, therefore, be related to the lower average
17 9.3 6.1 9.9 6.2 13.5 8.6 12.3 12.6 igg by supplementary nutrition and other welfare pro- menarcheal age of the Bengalee urban girls of the
18 10.5 gs }ig igg 160 grammes. Only these four popu]nlinps display gra- same endogamous groups (Sen 1953; Bardhan 1962;
20 10.5 . y dual decline of the value from the first to the fifth Bhattacharyya et al. 1977). The present series of data
25
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TABLE 4.  Yearly averages of triceps skinfold thickness of South Asian children upto 5 years of age
Average age in Years
Place People Reference
1 1.5 2 2.5 3 3.5 4 5
Pre-school boys
Nilgiris Hill Rao et al., 1954 10.0 9.5 8.5 8.7
Vellore urban ICMR cited by Gopalan & Ra-
ghavan, 1971 6.0 6.5 7.2 7.2
Hyderabad urban ICMR cited by Gopalan & Rag-
havan, 1971 6.8 7.1 7.6 7.3
Hyderabad Well off Rao et al., 1976 9.2 8.5 8.3 8.6 9.0 8.2
Well off 7.6 7.9 6.7
Hyderabad rural Rao et al., 1969 6.8 6.8 7.0 7.3 1.6 7.3 |
Hyderabad rural Pratap and Rao, 1972 6.8 7.1 7.6 7.6 |
|
Hyderabad Ghenchu trib> | Pratap and Rao, 1972 9.2 9.0 8.0 7.4 1
Adilabad Gond tribe TCRTI, 1973 8.6 7.1
Ludhiana Punjabi, Neumann et al., 1969 5.6 5.0 5.7
rural
Bhopal arban Bakshi & Bhandari, 1977 58 6.1 6.4 62 7.1 6.2 7.1 6.5
Calcutta urban ICMR cited by Gopalan & Rag-
havan, 1971 6.5 6.9 7.1 6.6
Mirpur rural Gupta, 1979 *5.1
Sodepur urban Present series 6.0
West Bengal refugee ICMR cited by Gopalan & Rag- 5.1 4.6 5.4 5.7 5.6
from havan, 1971
Bangladesh
Pre-school girls
Nilgiris Hill Rao et al., 1954 9.4 6.2 59 5.1
Vellore urban ICMR cited by Gopalan & Rag-
havan, 1971 6.0 6.7 7.4 7.4
Hyderabad urban ICMR cited by Gopalan & Rag- .
havan, 1971 7.0 7.2 8.0 8.0
Hyderabad Well off Rao et al., 1976 8.9 8.9 8.9 9.4 10.1 10.1
Hyderabad rural Rao et al., 1969 6.9 7.2 7.3 7.1 8.0 8.0
Hyderabad rural Pratap & Rao, 1972 70 7.2 8.0 8.0
Hyderabad Chenchu Pratap & Rao, 1972 8.0 9.9 8.0 9.7
tribe
Adilabad Gond tribe Pratap & Rao, 1972
TCRTI, 1973 8.9 7.9
Ludhiana Punjabi, Neumann et al., 1969 5.6 4.9 5.5
rural
Bhopal urban Bakshi & Bhandari, 1977 53 5.75 6.5 6.45 . 6.5 7.1
Calcutta urban ICMR cited by Gopalan & Rag-
havan, 1971 6.6 6.8 7.2 6.8
Sodepur urban Present series 8.35
West refugee ICMR cited by Gopalan & Rag-
Bengal from havan, 1971 5.1 4.6 6.0 6.0 6.0
Bangladesh
* Age not specified.
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TABLE 5.  Mean triceps skinfold values (mm) in different age-groups in the Bengali sample from Sodepur
‘ : Male ] Female
| Age in Years n Mean -+ se SD | n Mean + se SD
|
0—4 8 ; 6.034+0.52 1.48 8 8.35+0.66 1.57
5—9 15 | 5.98+41.85 1.85 14 6.00+0.27 0.99
10—14 19 4.8840.22 0.98 22 8.374+0.57 2.68
15—19 14 5.46-+0.29 1.09 14 13.04+1.12- 4.20
20—24 18 5.01+0.34 1.44 21 13.3740.88 4.05
25—34 18 6.56+0.62 2.64 28 14.634+1.32 6.99
35—44 14 9.67+0.85 3.19 14 12.3741.39 5.22
45—54 10 7.72+1.59 5.02 9 14.6141.73 5.19
55—64 6 6.814+1.04 2.56 8 12.254-1.13 3.20
65—74 2 9.5240.08 0.18 3 12.78-3.78 6.56
75—84 2 11.17 4+ 2.16 4.31
85—94 1 5.08+0.0 0.0
TABLE 6. Trends of age changes in triceps skinfold thicknéss in the Bengali sample from Sodepur and some quartile values
[ | Age in Years
| 0-—4 | 5—9 10—14 | 15—34 { 35-—564 | 55+
MALE
n 23 19 50 24 11
m 6.0 4.9 | 5.7 8.9 7.9
SD 1.7 1.0 | 2.0 3.9 3.0
1st Quartile 3.7 3.3 3.4 4.2 4.8
Median . 5.1 4.1 4.3 7.5 7.2
3rd Quartile 6.2 4.9 5.4 10.5 8.7
FEMALE
n 8 14 22 63 22 12
m 8.3 6.0 8.4 13.8 13.4 12.2
SD 1.6 1.0 2.3 5.6 5.3 3.9
1st Quartile 5.5 8.8 8.3 8.4
Median 7.75 5.12 | 7.0 12.3 11.0 10.7
3rd Quartile 8.27 6.05 8.6 16.1 16.0 14.2

do not show any regular trend ol increace of values
in women during the subsequent years.

But discounting the irregular rise of the mean
value due to a few women of 45—54 years, a gra-
dual increase of the means and variances can be
traced until below 35 years, and a depletion of fat
inferred from the [ifth decade of age. In fact, the
onset of old-age depletion which is marked from the
sixth decade in the present series widely varies in
different populations. Occasional disturbances in the
trend of the age-curve may reflect occasional inclu-
sion of obese subjects.

In males there is a slower rate of change of
mean values through the years than in females (Table
A very mild trend of decline sets in at about
5 years of age, as noticed in some other data. But
in this series the trend reaches its minima during
10—14 years (Table 3), the puberlal age for most of
the boys, and more particularly between 11 to 13
years (Table 3). However, a low value in the earlier
ages is more easily detectable in the published data
of yearwise means. The period of fat depletion be-

fore or during puberty in boys may be related to the
variability in their physiological age in different po-
pulations. A gradual increase of values at a slow rate
from after the pubertal age until about the middle
of the fourth decade of life followed by a significant
rise characterises the age distribution of triceps skin-
folds in the males of this series. An old-age decline
in males as well can be traced from the next age
decade of 45—D4 years onwards, ignoring small
sampling fluctuations in older ages. This broadly
corresponds to the observed increase in ratings of
fat and muscle with decrease in that of bones until
the fifth decade of life when the trend is reversed
(Bharadwaj and Pichan, 1966). There is no exact
correspondence between the trends of age-sex va-
riation in triceps skinfold thickness and haemoglobin
levels in the present series of data (Das and Mukher-
jee 1978a, b, d). This agrees with data obtained in
Ten State Nutrition Survey in USA (Guthrie and
Guthrie 1976).

The apparent trends of age-sex variation in-
dicated by mean values of five-vearly age-groups
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are summarised by combining successive age-groups
with small and irregular mean difference between
them (Table 6). For utilisation of these results as
standards of reference for the upper caste Bengalee
populations of relatively low economic status in an
urban-industrial setting the medians and upper and
lower quartile values for each period of life are ob-
tained through graphical analyses.
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