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ABSTRACT This study was undertaken among adult (aged > 18 years) male Santals of Orissa and West Bengal, to
compare their anthropometric profile and the prevalence of chronic energy deficiency (CED), based on body mass
index (BMI). Santals of Jhargram, Paschim Medinipur, West Bengal and Ananadapur, Keonjhar, Orissa were studied.
Anthropometric measurements including height, weight and mid upper arm circumference (MUAC) were measured
using standard protocol. The BMI was derived from height and weight. Internationally recommended BMI cut-off
points were utilized to evaluate nutritional status. Results showed that there were significant differences between the
means of some anthropometric characteristics of the two populations. The extent of CED (BMI < 18.5) was found
to be high in both populations (Orissa = 26.2%; West Bengal = 31.5%). Using the World Health Organization
criterion the prevalence of CED was high and the situation was serious in both populations. In conclusion, this study
provided evidence that the nutritional status of adult Santals, in both Orissa as well as West Bengal, was not
satisfactory. Immediate appropriate nutritional intervention programs are needed for implementation among Santals

of both regions.

INTRODUCTION

About half of the world’s autochthonous
people, comprising 635 tribal communitieslivein
India (Chhotray, 2003). Scheduled Tribes
constitute about 8% of the total population in
India, with varying proportionsin different States
(Raoetal., 2006). They liveinuniquephysical,
socio-economic and cultural environment,
isolated from general population. Inview of their
habitat and food habits, they form a distinct
group compared to other populations (Rao et al.,
2006). Their foodintakeisinfluenced by vagaries
of nature, with large seasonal variations,
depending upon availability of agricultural and
forest produce. Several studies have documented
acloserelationship between thetribal ecosystem
and their nutritional status (Rao et al., 19943,
1994b, 1996). Inadequate health care facilities
and ecological degradation further aggravate the
situation (Rao et al., 2006).

Santals are one such tribe whose mother
tongue is Santali, an Austro-Asiatic language.
They havetheir own script called Olchiki. They
areinhabitants of five eastern and north-eastern
provinces of India: Bihar, Jharkhand, Orissa,
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Tripura and West Bengal (Mandal et al., 2002).
They are the third largest tribal group of Orissa
having atotal population of 629,782 (Mandal et
al., 2002) residing in the districts of Mayurbhan;,
Baleswar and Keonjhar. Settled agriculture is
their main occupation followed by gathering of
forest produce since they traditionally prefer to
liveinhilly forest clearings.

They are the largest tribal group of West
Bengal having a total population of 1,997,222
(Mandal et al., 2002). They constitute 52.4% of
all tribal population of West Bengal. Although
they reside in several districts of West Bengal,
the majority of Santals are found in Paschim
Medinipur District. Their traditional primary
occupation was settled cultivation. They also
practiced hunting, gathering and fishing.
However, now their primary occupation isdaily
agricultural and manual labour. Many of them
are bilingual and can speak Bengali or Hindi. It
has been suggested that they migrated to West
Bengal after the famine of 1770 AD from their
traditional homeland of Chotanagpur plateau
(Banerjee, 2005).

The use of anthropometry as an indicator of
nutritional and health status of adults has now
been well established (WHO, 1995). The body
mass index (BMI) is an indicator of overall
adiposity (Bose, 1996). Low BMI and highlevels
of undernutrition (based on BMI) isamajor public
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health problem especially among rural
underprivileged adults of developing countries
(WHO, 1995). Although adult nutritional status
can be evaluated in many ways, the BM| ismost
widely used becauseitsuseisinexpensive, non-
invasive and suitable for large-scale surveys
(Lohmanetd.,1988; Ferro-Luzzi et d., 1992; James
et al., 1994). Thus, BMI isthe most established
anthropometric indicator used for assessment of
adult nutrition status (Lee and Nieman, 2003).
BMI isgenerally considered agood indicator of
not only the nutritional status but also the socio-
economic condition of a population, especially
adult populations of devel oping countries (Ferro-
Luzzi et a., 1992; Shetty and James, 1994; Nube
et al., 1998; Khongsdier, 2002; M osha, 2003). A
BMI < 18.5 kg/m? iswidely used as a practical
measure of chronic energy deficiency (CED), i.e.,
a'steady’ underweight inwhich anindividual is
in energy balance irrespective of alossin body
weight or body energy stores (Khongsdier, 2005).
Such a ‘steady’ underweight is likely to be
associated with morbidity or other physiological
and functional impairments (James et al., 1988;
Shetty and James, 1994; WHO, 1995). CED is
caused by inadequate intake of energy
accompanied by high level of physical activities
and infections (Shetty and James, 1994; Shetty
et al., 1994). CED has been associated with
reduced work capacity (Pryer, 1993; Durnin,
1994), performance and productivity (Kennedy
and Garcia, 1994), increased morbidity due to
suppressed immune function (Garcia and
Kennedy, 1994; Shetty and James, 1994;
Strickland and Ulijaszek, 1994) and behavioural
changes (Kusinet a., 1994).

In general, data are scanty on the anthropo-
metric and nutritional status of various tribal
populationsof India(Bose and Chakraborty, 2005,
Boseet d., 2006). It hasbeen recently suggested
(Bose and Chakraborty, 2005, Bose et a. 2006)
that thereisurgent need to eval uate the nutritional
status of varioustribes of India. In view of this,
the objective of the present study was to report
and compare the anthropometric characteristics
and nutritional status of adult male Santals from
two different States of India. We could not locate
any published datafrom Indiathat has compared
the nutritional status of the same adult tribal
population from two different States of the
country.

KAUSHIK BOSE AND SAMIRAN BISAI
MATERIALS AND METHODS
Subjects

Orissa: The data were collected from five
villages, Gourshinga, Kashibera, Kumunia,
Majhisahi and Sonatangri in Anandapur region
of Keonjhar district of Orissa, India. These
villages arelocated approximately 150 kmsfrom
Bhubaneswar, the provincial capital of Orissa.
All adult (> 18 years) malesin the five villages
were contacted and the sample size was 332
subjects. Thevast majority of the subjectswere
illiterate. They were predominantly settled
cultivators or very low-wage earning manual
labourers. Therefore, they belonged to the low
socio-economic class.

West Bengal: Themajority of Santalsof West
Bengal reside in West Medinipur District. The
first author, aspart of an ongoing research project,
is currently evaluating the nutritional status of
various tribal populations of West Medinipur
District. In connection with this, the present
study was conducted in six villages, namely
Jharagaria, Jamiderdanga, Jamda, Jaynagar,
Chapashol and L ukudahi near Jhargram town of
Paschim Medinipur District, West Bengal, India.
These villages are located within 15 kms
(approximately) from Jhargram town and 150 kms
from Kolkata, the provincial capital of West
Bengal. Adult (> 18 years) residentsof al houses
inthe five villages were contacted and atotal of
197 men were included in the study. The vast
majority of thesubjectswereilliterate. They were
predominantly settled cultivators or very low-
wage earning manual labourers. Thus, they
belonged to the low socio-economic class.

Ethical approval and prior permission was
obtained from relevant authoritiesaswell aslocal
community leaders, respectively, before
commencement of the study. Informed consent
was also obtained from each participant.
Information on ethnicity, age, occupation and
educational statuswere obtained fromall subjects
with the help of a questionnaire.

Anthropometry

All anthropometric measurementswere made
by trained investigators using the standard
techniquesof Lohmanet d. (1988). Height, weight
and MUAC wererecorded to the nearest 0.1 cm,
0.5kgand 0.1 cm, respectively. Technical errors
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of measurements (TEM) were computed and they
were found to be within acceptable limits
(Ulijaszek and Kerr, 1999). BMI was computed
using the following standard eguation:

BMI = Weight (kg) / height (m?)

Nutritional status was evaluated using
internationally accepted World Health
Organization (1995) BMI guidelines. The
following cut-off pointswere used:

CED Grade llI: BMI < 16.0
CED Grade I1: BMI = 16.0 — 16.9
CED Grade I: BMI < 17.0 - 184
Normal: BMI = 185 — 24.9
Overweight: BMI > 25.0.

Wefollowed the World Health Organization’s
(WHO, 1995) classification of the public health
problem of low BMI, based on adult popul ations
worldwide. This classification categorises pre-
valence according to percentage of a population
withBMI <185.

1) Low (5-9%): warning sign, monitoring required.
2) Medium (10-19%): poor situation.

3) High (20-39%): serious situation.

4) Very high (= 40%): critical situation.

Thedistributions of anthropometric variables
werenot significantly skewed in both populations.
Student’s t-tests were performed to test for
population differences in mean anthropometric
characteristics. Chi-square test was utilised to
compute population differences in nutritional
status. All statistical analyses were undertaken
using the SPSS Statistical Package.

RESULTS AND DISCUSSION

The mean ages of subjectsfrom both regions
weresimilar (Orissa: mean=34.7 years, sd=13.1
years; West Bengal: 35.0, 13.4) weresimilar. The
mean (sd) of the anthropometric characteristics
of the adult Santal males of both regions are
presented in Table 1. While Santals of Orissa
had significantly (p < 0.01) greater mean height
they had significantly (p < 0.05) lessmean BMI
compared with Santals of West Bengal. Both
groups had identical mean weight.

Table 2 presents the frequency of under-
nutrition (BMI < 18.5) among the Santals. The
frequency of undernutrition in Orissa and West
Bengal was26.2 % and 31.5%, respectively. There
was no significant differencein thefrequency of
undernutrition between the two groups.
According to the WHO (1995) classification of
the public health problem of low BMI, based on
adult populations worldwide, the prevalence in

both groups was high (20-39%), thereby
indicating a serious situation.

Figure 1 presents the frequency of different
gradesof CED inthetwo groups. It was observed
that rates of different grades of CED (Grade I,
Gradell and Gradel 1) weresimilar among Santals
of Orissaand West Bengal.

Several recent studiesin India(Yadav et al.,
1999; Gogoi and Sengupta, 2002; Khongsdier,
2002; 2005; Sahani, 2003; Dash Sharma, 2004, Bose
and Chakraborty, 2005; Bose et a., 2006) have
utilized BMI to study nutritional status of tribal
populations. These studies have indicated that
the utilization of BMI and WHO (1995) BMI-
based cut-off points for the evaluation of CED
are valid for use among tribal populations of
India

Itisimportant to note that the anthropometric
techniques used in studying both these groups
wereidentical. Therefore, the comparisons are
accurate, appropriate and valid. Comparing the
anthropometric characteristics of adults of the
two groups revealed significant differences in
mean height and BMI. In general, Santals of
Orissa had significantly greater mean values
height and BMI. However, the nutritional status
of both these populationswas similar. Thelevel
of CED was high in both groups indicating a
serioussituation. Theseresultsclearly indicated

Table 1: Anthropometric characteristics of adult
Santal males of Orissa and West Bengal.

Variable Orissa West Bengal t
(n= 332 (n=197)

Height (cm) 162.5 160.5 3.69*
(5.8) (6.4)

Weight (kg) 51.7 51.7 0.00
(5.6) (8.6)

MUAC (cm) 23.7 23.8 0.51
(2.1) (2.3)

BMI (kg/m?) 19.6 20.0 2.09**
(1.8) (2.6)

Standard deviations are presented in parentheses.
Significant differences: *p<0.01
**p<0.05.

Table 2: Nutritional status of adult Santal males.
CED Normal

State (BMI < 18.5) (BMI = 18.5-24.9)
Orissa 87 244

(n =332 (26.2) (73.5)
West Bengal 62 123

(n = 197) (31.5) (62.4)
Percentages are presented in parentheses.

Chi-square ,, = 3.02; p = 0.08224.

Overweight individuals excluded.
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Fig. 1. Frequency of undernutrition among the
two Santal populations: A comparison.

that there existed severe nutritional stressamong
Santalsin Orissaaswell asWest Bengal. From
the public health point of view, most importantly,
immediate nutritional intervention programsneed
to be implemented among this ethnic group in
both Orissa as well as West Bengal. It is
mandatory that the recommendations include
adequate dietary intake

The economic and health burden of high
frequencies of adult undernutrition have been
well documented (Ferro-Luzzi et al., 1992;
Campbell and Ulijaszek, 1994; Jameset al., 1994,
Naidu and Rao, 1994; Khongsdier, 2005).
Endeavours should be made to study the
consequences of the functional impairments
commonly associated with low BMI in these
ethnic groups. It is also imperative to ascertain
therelationship of the high rate of undernutrition
with morbidity and mortality. Moreover, since
undernutrition has several underlying causes
(Lee and Nieman, 2003; WHO, 1995), future
investigations should aim at identifying thelikely
cause(s) of high rates of undernutrition among
the Indian tribal populations. It must be pointed
out that the present report did not deal with
dietary intake of the subjects. It is therefore
recommended that future investigations on
tribals should study dietary intake, along with
anthropometry, while evaluating their nutritional
status.

In conclusion, it can be stated that the data
will be useful in planning preventive healthcare
and nutrition programs aimed at promoting the
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health and nutritional statusof adult Santal males
in Orissa and West Bengal.

ACKNOWLEDGEMENT

The authors would like to thank all subjects
who participated in the study. Valuable
contributions of Falguni Chakraborty, Kapil
Mitra, Santa Banerjee, Ashish Mukhopadhyay
and Mithu Bhadraare gratefully acknowledged.

REFERENCES

Banerjee, S. 2005. Anthropometric characteristics and
nutritional status of adult Santals of Jhargram
subdivision, Paschim Medinipur, West Bengal. M.Sc.
Dissertation, (Unpublished) Vidyasagar University,
Medinipur, West Bengal, India

Bose, K.1996. “Generalised Obesity and Regional
Adiposity in Adult White and Migrant Muslim Males
from Pakistan in Peterborough.” Journal of Royal
Society for the Promotion of Health, 116: 161-
167.

Bose, K. and F. Chakraborty. 2005. “Anthropometric
characteristics and nutritional Status based on body
mass index of adult Bathudis: A tribal population of
Keonjhar District, Orissa, India.” Asia Pacific
Journal of Clinical Nutrition, 14: 80-82.

Bose, K., S. Ganguly, H. Mamtaz, A. Mukhopadhyay and
M. Bhadra. 2006. “High prevalence of under-
nutrition among adult Kora Mudi tribals of Bankura
District, West Bengal, India.” Anthropological
Science, 114: 65-68.

Campbell, P. and S. J. Ulijaszek. 1994. “Relationship
between anthropometry and Retrospective
morbidity in poor men in Calcutta, India.” European
Journal of Clinical Nutrition, 48: 507-512.

Chhotray, G. P. 2003. “Health status of primitive tribes
of Orissa.” Indian Council of Medical Research
Bulletin, 33 (10).

Dash-Sharma, P. 2004. “Nutrition and Health among
the Tribes of India’, pp. 71-98 in  A.K. Kalla and
P.C. Joshi (eds.), Tribal Health and Medicines. New
Delhi: Concept Publishing Company.

Durnin, J. V. G. A. 1994. “Low body mass index, physical
work capacity and physical activity levels.”
European Journal of Clinical Nutrition, 48 (Suppl.
3): S39-44.

Ferro-Luzzi, A., S. Sette, M. Franklin and W. P. T.
James. 1992. “A simplified approach of assessing
adult chronic deficiency.” European Journal of
Clinical Nutrition, 46: 173-186.

Garcia, M. and E. Kennedy. 1994. “ Assessing the linkage
between low body massindex and morbidity in adults:
Evidence from developing countries.” European
Journal of Clinical Nutrition, 48 (Suppl. 3): S90-
S97 (1994).

Gogoi, G. and S. Sengupta. 2002. “Body mass index
among the Dibongiya Deoris of Assam, India.”
Journal of Human Ecology, 13: 271-273.



CHRONIC ENERGY DEFICIENCY AMONG ADULT SANTAL MEN 69

James, W. P. T., A. Ferro-Luzzi, J. C. Waterlow. 1998.
“Definition of Chronic energy deficiency in adults.
Report of a Working Party of the International
Dietary Energy Consultative Group.” European
Journal of Clinical Nutrition, 42: 969-981.

James, W. P. T, C. G. N. Mascie-Taylor, N. G. Norgan,
B. R. Bristrian, P. Shetty, and A. Ferro-Luzzi.
1994. “The value of arm circumference
measurements in assessing chronic energy deficiency
in Third World adults.” European Journal of
Clinical Nutrition, 48: 883-894.

Kennedy, E. and M. Garcia. 1994. “Body mass index and
economic productivity.” European Journal of
Clinical Nutrition, 48 (Suppl. 3): $S45-S55.

Khongsdier, R. 2002. “Body mass index and morbidity
in adult males of the War Khasi in Northeast India.”
European Journal of Clinical Nutrition, 56: 484-
489.

Khongsdier, R. 2005. “BMI and morbidity in relation to
body composition: a cross- sectional study of a rural
community in North-East India.” British Journal
of Nutrition, 93: 101-107.

Kusin, J. A., S. Kardjati and U. H. Rengvist. 1994.
“Maternal body mass index: The functional
significance during reproduction.” European
Journal of Clinical Nutrition, 48 (suppl. 3): S56-
S67.

Lee, R. D. and D. C. Nieman. 2003. Nutritional
Assessment. New York: McGraw Hill.

Lohman, T. G, A. F. Roche and R. Martorell. 1998.
Anthropometric Standardization Reference Manual:
Chicago: Human Kinetics Books.

Mandal, H., S. Mukherjee and A. Datta. 2002. India —
An lIllustrated Atlas of Tribal World. Kolkata:
Anthropological Survey of India.

Mosha, T. C. E. 2003. “Prevalence of obesity and
chronic energy deficiency (CED) among females in
Morogoro District, Tanzania.” Ecology of Food
and Nutrition, 42: 37-67.

Naidu, A. N. and N. P. Rao. 1994. “Body mass index: a
measure of the nutritional status in Indian
populations.” European Journal of Clinical
Nutrition, 48: S131-S140.

Nube, M., W. K. Asenso-Okyere and G. J. M. Van-den-
Bloom 1998. “Body mass index as an indicator of
standard of living in developing countries.”

European Journal of Clinical Nutrition, 77: 1186-
1191.

Pryer, J. A.: 1993. “Body mass index and work disabling
morbidity: Results from a Bangladesh case study.”
European Journal of Clinical Nutrition, 47: 653-657.

Rao, H. D., G N. V. Brahman, M. K. Rao, C. H. Gal-
Reddy and P. N. Rao. 1996. “Nutrition profile of
certain Indian Tribes”, in P. K. Samal (ed.),
Proceedings of a National Seminar on Tribal
Development Options. Almora: G. B. Pant Institute
of Himalayan Environment and Development.

Rao, H. D., M. K. Rao, G. Radhaiah, and P. N. Rao.
1994a. “Nutritional status of tribal preschool
children in three ecological zones of Madhya
Pradesh.” Indian Pediatrics, 31: 635-640.

Rao, H. D. and M. K. Rao. 1994b. “Levels of malnutrition
and socio-economic conditions among Maria
Gonds.” Journal of Human Ecology, 5: 185-190.

Rao, K. M., N. Balakrishna, A. Laxmaiah, K. Venkaiah
and G. N. V. Brahmam. 2006. “Diet and nutritional
status of adolescent tribal population in nine States
of India” Asia Pacific Journal of Clinical Nutrition,
15: 64-71.

Sahani, R. 2003. “Nutritional and health status of the
Jarawas: A preliminary report.” Journal of
Anthropological Survey of India, 52: 47-65.

Shetty, P. S. and w. P. T. James. 1994. Body Mass Index:
A measure of Chronic Energy Deficiency in Adults.
Rome: FAO: Food and Nutrition Paper No. 56.

Shetty, P. S., Soares, M.J. and James, W.PT. 1994. “Body
mass index: Its relationship to basal metabolic rates
and energy requirements.” European Journal of
Clinical Nutrition, 48 (Suppl. 3): S28-S38.

Strickland, S. S. and S. T. Ulijaszek. 1994. “Body mass
index and illness in Sarawaki.” European Journal
of Clinical Nutrition, 48 (Suppl. 3): S98-S109.

Ulijaszek, S. J. and D. A. Kerr. 1999. “Anthropometric
measurement error and the assessment of nutritional
status.” British Journal of Nutrition, 82: 165-177.

World Health Organization. 1995. Physical Satus: the
Use and Interpretation of Anthropometry. Geneva:
WHO: Technical Report Series no. 854.

Yadav, Y. S, P. Singh and A. Kumar. 1999. “Nutritional
status of tribals and non-tribals in Bihar.” Indian
Journal of Preventive and Social Medicine, 30:
101-106.



