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ARTICLE INFO ABSTRACT

The  present  study  was  undertaken  among  adolescent  female

subjects belonging to low socio- economic status in the Birbhum

district of West Bengal. The aim of this study is to determine the

age of onset of menarche (first appearance of menstrual cycle)

and the role of nutritional status if any. A cross-sectional study

was conducted in four blocks of the district. Data was collected

from  July  2012  to  April  2014,  using  a  pre-tested  structured

questionnaire  interview  schedule;  and  nutritional  status  was

measured by weight, height, Body Mass Index (BMI), Mid Upper

arm  Circumference  (MUAC)  and  also  through  daily  dietary

intake . Data were obtained from 436 no of adolescent Scheduled

tribe and Scheduled caste girls aged 10-17 years. An attempt has

been  made  to  find  correlation  if  any  between  the  nutritional

status and menarcheal age of two different types of S.T. (Santal

and Kora) populations .Dietary intake of all these subjects was

also evaluated by door to door survey. 

The  result  had  revealed  that  these  tribal  adolescent  girls

exhibited diminished skeletal maturity and low Body Mass Index.

Negative correlation was found for age at menarche and BMI.

The  mean  Menarcheal  age  for  these  two  types  of  tribal

community in the district seemed to be significantly lower from

the result obtained by other workers studied in this aspect.
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1.0 Introduction 

Adolescents represent around 16% of the global world's population and more than half of them globally are

found  in  Asia  (UNICEF  Data).  Of  all  the  developmental  milestones  associated  with  adolescent  years,

menarche among girls is the most noteworthy and among many other factors, nutrition has an important

bearing to it. (Cameron and Nadgdee 1996, Roy 2008, Pramanik 2015). Menarche or the first menstrual

blood flow is an important milestone of female reproductive system and marks the beginning of a multitude

of physical, physiological and psychological changes in the lives of the adolescent girls. (Karapanaou and

Papadimitrou 2010) It constitutes an important aspect of population dynamics as average age at menarche is

an excellent overall comparative indicator of population health, timing of maturation and it is widely used as

demographic indicator of population fecundity. (Komura et al 1992). Age at menarche occurs earlier than it

once did in many parts of the world and this decline in age is seen in some developing countries due to

improvement in nutritional status, specially in early childhood, irrespective of heredity. (Leenstra et al 2005,

Sachan et al 2012, Goyal et al 2017, Onyiriuka and Egbagbe 2013, Cameron and Nadgdee 1996, Hochberg

and Belski 2013). Information in this regard in the context of India has been studied by various workers

(Chatterjee et al 2005, Acharaya et al 2006, Roy and Biswas 2008, Dahia and Rahi 2010) and also among

rural adolescent girls living in abject poverty (Scheduled Caste and Scheduled Tribe) (Bandyopadhyay 2004,

Chatterjee et al 2005, and Roy and Biswas 2008). In West Bengal available data seem fragmentary and

demands further investigations. (Roy and Biswas 2008, Pramanik 2015, De 2016) considering role Menarche

or the first menstrual blood flow is an important milestone of female reproductive system. It also marks the

beginning of a multitude of physical, physiological and psychological changes in the lives of the adolescent

girls. Onset of menarcheal age varies from population to population and depends on variety of biosocial

factors. Such as Education, Socio-economic condition etc., Family size, Psycho social stress) (Khatoon et al

2011, Henneberg and Louw 1995), and also on genetic factors (Dvorynk and Haq 2012, ahanfar et al 2013,),

Geographical  factors,  climate,  environment  (Valsik et  al  1963,  ahanfar  et  al  2013,  Sohn 2016)  General

Health, Physical exercise (Afshariani et al 2016) and status of Nutrition (Beatrice et al 2014, Dahia and Rahi

2010) and specially with Body Mass Index (BMI) (Freedman et  al  2002,  Gavela et  al  2015).  Although

studies have been carried out by several workers on the menarcheal age and nutritional status in different

states  of  India,  meaningful  studies  on  the  Santals  or  other  tribes  in  West  Bengal  are  still  very  few.

(Bandyopadhyay 2004, Roy and biswas 2008).

2.0 Objective of the study

Onset of reproductive age of of girls depends much on nutrition and numerous studies have been carried out

among this aspect throughout the world. But reports are very few in the Indian context, specially on the socio

economically poor rural community of West Bengal. Considering this, a cross sectional study was aimed in

one of the backward districts of West Bengal, the Birbhum district, hitherto untouched by the researchers.

The objective of the present study was to study nutritional status of the tribal girls from poor socio economic

background, in terms of anthropometry and daily food intake pattern. Besides this,  it  was also aimed to
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investigate whether nutritional status in terms of BMI is related to the onset of mean age at menarche of the

adolescent girls of the studied population.. 

3.0 Materials and Methods

A) Study design, Subjects and Study area:

i)  The  study was  conducted  in  the  rural  areas  of  Birbhum.  The  district  is  the  habitat  for  a  variety  of

Scheduled  Tribe  (S.T.)  populations.  Within  nineteen  blocks  of  the  district,  four  blocks  were  randomly

selected and using simple random sampling procedure, subjects were chosen from 8 of the villages, taking 2

villages from each of the blocks for the purpose of detailed study.

ii) All those villages represent more than 40% and above of S.T. populations and are located within 05 km

radius from the district headquarter. These villages therefore were selected for the study, keeping in view of

the operational/survey feasibility.

iii) A total of 436 adolescent girls (SANTAL, and KOWRA tribes) were selected for the study. All adolescent

girls  aged  10-17  yr,  who  were  apparently  healthy,  were  included  in  the  study.  Subjects  with  physical

deformities or history of chronic illness were excluded. The adolescent  girls attending the schools were

interviewed and studied. But subjects who were not attending schools were covered by domiciliary visits.

iv) Control subjects of 55 number were chosen at random from all these villages. They belonged to non S. T.

community and came from well to do families.

B) Study period: Data was collected through July 2012 to April 2013. And July 2013 to April 2014

C) Study Methods Adopted

i)Nutritional status was measured by

a) Nutritional Anthropometry: Mainly Height for age, and Body Mass Index (BMI) for age and MUAC were

estimated. Degree of under-nutrition can easily be measured by MUAC (Dasgupta et al 2010). BMI values

were compared with age specific reference BMI value (WHO reference 2007)

Portable weighing machine, anthropometer, and steel tape were used for various standard anthropometric

measurements. Height was measured by anthropometric rod to the nearest 0.1 cm; Weight was recorded by

weighing machine to the nearest 0.5 kg. Each subject was weighed with minimum clothing and no footwear.

Structured questionnaires were followed to know details of socioeconomic status of studied adolescents such

as age of subjects, menarcheal age, socio-economic status. Prevalence of stunting was measured by Height

for  Age  (<  3rd  centile  NCHS/WHO)  (WHO reference  data)  and  more  precisely  nutritional  status  was

estimated using WHO recommended age specific cut off points of BMI based on NHANES percentile values

(<5th percentile NHNEAS) 

MUAC was measured on bare skin nearest to 0.1 cm using an inextensible measuring tape after marking the

midpoint  of  the upper arm between Olecranon and Acromial  Process.  The measurement was taken in a

relaxed position of the arm (Dasgupta et al 2010).

b) Dietary intake of all these subjects was also evaluated by twenty four hour recall method.
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c)Menarcheal Age of each subject was obtained by “status-quo” method. (Hennebergand and Louw1995).

With this method it was possible to collect menarche data for large representative samples of girls within a

comparatively short  period.  Only the age of the girls  and information whether menstruation has already

occurred was collected. Those who answered affirmatively were then asked to recall the year and month of

occurrence. Menarcheal age was then converted into the original age with addition of the nearest fraction in

decimal value. 

d) Statistical Analysis : Determined Correlation between Nutritional status and Menarcheal age. An attempt

has been made to find correlation if any between the nutritional status in terms of BMI and menarcheal age

of and S.T. (Santal and Kora) populations.

4.0 Result

A total number of 436 adolescent girls were studied. Of them 241 girls came from ST Santal community and

the rest 195 girls came from S.T Kowra community. And the study was conducted in two different time

periods (Stage I and Stage II). In stage I, 138 number of subjects were available for the Santal community,

and 98 number from the Kowra community. In Stage II, the number for Santals were 103 and those from the

Kowra community were 97only..  Table 1 had shown menarcheal  age of  different  tribal  communities of

Birbhum district of West Bengal in two stages of study periods.. It appeared that compared to the control

group, the mean menarcheal age is much delayed in tribal Santal and Kowra community (>14 yrs) in the first

stage, but in the Stage II, to some extent a better profile for the Kowra community was noticed. (12.98

±1.34). 

 Nutritional status of different communities in terms of Stunting and Thinness is depicted in Table 2A, 2B

and 3A, 3B. respectively. Table 2A had shown prevalence of stunting in the tribal community in the Stage I

study period.. Alarming incidence of stunting was noted in Stage I in the age group 14-15 years for Santals

(almost 56%-61%) and in the age group of 14 years for the Kowra tribes (56%). In stage II, Stunting was

also found to be alarming in the age group of 14 years for the Santal community (57%). compared to the

Kowra community as only 25%. (Table 2B)

 Regarding thinness status of these Tribal girls, majority of the Santals showed it at the 14 and 15 year age

groups (57.8% and 43.75% respectively) in the Stage- I. The Kowra girls were also found to be very thin in

the14 and 15 year age groups (48% and 47. 05% respectively). (Table 3A) In stage II, major thinness could

be seen around 14 years (57.14%) for the Santals in 14 years, though the representative number was rather

few. Kowra girls on the otherhand, were found to be thin around 12 year age group (35%). If we consider the

average value, altogether 38.14% of Santal girls and 29.1% of Kowra girls had shown thinness. (Table 3B).

Stunting and thinness on an average for the Control adolescent girls were reported to be only 12.7% and

10.9% respectively. (Table 3C). Apart from stunting and thinness, Mid-upper-arm circumference (MUAC)

was also evaluated in the subjects to measure content of the arm muscle and fat area around mid upper arm

through measurement of MUAC. (Table 4A and 4B). It can not be denied that assessment of nutritional status

by middle upper arm circumference (MUAC) is much easier, more convenient and requires less expertise
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than assessment with body mass index (BMI). It has been found from this study (Table 4A and 4B) that the

proportion of under nourishment was significant according to MUAC as it was compared with reference

value with those for Santals and Kowra girls for all age groups studied in the stage I and somewhat better

nutritional status for the Kowra girls in the second study period, Stage II (Table 4A and 4B). Dietary intake

of 10 representative subjects from all the study groups in two stages and control subjects was studied (Table

5A, 5B, 5C, 5D) Daily average intake of calorie, Protein and Fat was estimated in adolescents of all age

groups  (Table  5A and 5B).  Next,  dietary  intake  status  with  respect  to  Indian  reference  value  was  also

evaluate in all age groups (Table 5C and 5D). So far as under-nutrition is concerned, compared to the girls of

control group,. girls of the two tribal communities had shown consistent reports of the prevalent degree of

under-nutrition specially in the 13 to 15 years age groups. 

Finally,  statistical  analysis of  main marker of nutritional status (BMI value determined and age specific

status monitored) and menarcheal age of Scheduled Tribe adolescent girls in terms of Pearson’s Product

moment  correlation  coefficient  was  done  (Table  6)  and  the  result  had  shown  significantly  negative

correlation,. i.e. menarcheal age was found to be greater for girls wth low BMI correlated at 0.001 level. 

5.0 Discussions 

Throughout  the  world,  specially  in  the  developed  countries,  there  is  a  downward  inclination  of  mean

menarcheal  age (Komura et  al 1992, Hochberg and Belski  2013,  Pinola et al  2012, Gavela et al 2015).

Recenly, in the Indian context, menarcheal age in Bengali girsl has been found around 12.2years (Pramanik

et al 2015) In this cross sectional study conducted in the Birbhum District of West Bengal, nutritional status

and menarcheal  age of  the adolescent  Tribal  girls  (Santals  and Kowra)  were evaluated.  Throughout  the

world,  the researchers working in this area, have shown among all  determinants of the menarcheal  age,

nutritional status is the most important determinant. (Jee et al 2009, Daniel et al 2010, Pathak et al 2014,

Dahiya and Rahi 2010, Freedman et al 2002, Hesketh and Ding 2002). While Kazem et 2013, have put more

stress on the contribution of BMI for the onset of Menarche, Hesketh and Ding have claimed that in China,

apart from BMI some other unmeasured environmental variable may have role for the onset of Menarche in

rural and urban populations. Along with other determinants of nutritional status, importance of MUAC is no

less that of BMI (Jeyakumar et al 2013). In the Indian context, specially studies on the onset of menarcheal

age and nutritional status have been undertaken in South Delhi (Acharya et al 2006.), Punjab (Goyal et al

2017), Lucknow (Khatoon et al 2011), West Bengal (Pramanik et al 2015, De 2017), but usually not in the

tribal. community of Birbhum in particular. Earlier, Roy 2006, had indicated poor nutritional status in the

rural Santals of Birbhum district of West Bengal. In the present study, the tribal subjects were found to suffer

from profound malnutrition as can be seen in the estimate of BMI (Table 3A and 3B) and MUAC (Table 4A

and 4B). Along with poor nutritional status, the menarcheal age of the Santals and Kowra seemed to be much

delayed compared to the control  group.  (Table  3C).  Skeletal  maturity of these subjects  in  terms of age

specific reference value (WHO multicentre Growth reference Study group 2006) were found to be much less

specially at 13-15- years age group. (Table 2A and 2B) Compared to the control group, degree of thinness is
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remarkable (Table 3A and 3B) Recent studies by Gavela et al 2015 in Spain and Geum et al 2010, in Korean

girls have clearly shown that improved BMI is related with early menarche. Many years ago, Frish and

Revelle in 1970, declared that a critical body weight is required to attain menarcheal age. In West Bengal,

earlier studies by Bandypadhyay 2004, Roy and Biswas2008, had pointed out delayed menarcheal age in the

Santal populations compared to the other local communities because of their poor nutritional health status.

But there was no such studies in the Kowra community of west Bengal. In the present study, compared to the

standard Indian reference values,  the tribal  subjects were found to take much lesser amount of Calorie,

Proteins and fats in their daily diet. In the two stages of study period. Menarcheal age of the Santals are

found to be specially delayed in this district in both the study periods and the Kowra tribes are also not in a

safer position.. sampling may affect some lower values in Stage II studies and larger population based studies

may throw more light in this area. On top of these, statistically significant negative correlation between BMI

status and onset of menarcheal age, demands that improvement of their nutritional status is a basic necessity

for them. 

6.0 Ethical Considerations

Ethical issues (Including Informed Consent from the subjects were collected before the study period) were

given due considerations for this study. 

7.0 Conclusion

Nutritional status as estimated in rural adolescents in terms of age specific stunting, thinness (BMI), muscle

mass (MUAC) and dietary intake, revealed a gloomy picture among all the communities, compared with the

control, matching, well to do rural populations studied. A slight hopeful facts and figures could be obtained

from S.C. Ruidas community. The present study had revealed that the menarcheal age of the adolescent girls

of poor socio economic background was significantly higher than the control well to do group, irrespective

of ethnicity and this may be largely because of dietary deficiencies. The Santals and the Kowra tribes, having

alarmingly poor dietary intake, showed much delayed menarcheal age.

8.0 References

1. Acharya A,. Reddaiah V.. Baridalyne P, N.(2006) Nutritional Status and Menarche in Adolescent Girls in 

an Urban Resettlement Colony of South Delhi. Indian Journal of Community Medicine. 31(4), 302-303. 

2. Ahanfar S, Lye MS, Krishnarajah IS.(2013) Genetic and environmental effects on age at menarche, and its 

relationship with reproductive health in twins. Indian J Hum Genet. 19(2) :245-50.

3. Afshariani Raha, Malekmakan Leila, Yazdankhah Maryam, Daneshian Arghavan and Sayadi Mehrab.

(2016). The effect of Exercise on the Age at Menarche in Girls at Guidance Schools of Shiraz, Iran, Women 

Health Bull.; :e32425. doi: 10.17795/whb-32425.

International Bilingual Journal of Culture, Anthropology and Linguistics (IBJCAL), eISSN: 2582-4716
https://www.indianadibasi.com/journal/index.php/ibjcal/issue/view/1 
VOLUME-1, ISSUE-1, ibjcal2019J03, PP. 21-34



27

4. Bandyopadhyay, AR(2004). A Study on Reproductive performance of Santal females of Eastern India. In : 

Rediscovering the familiar: An Anthropological Approach. ed. Ranjana Roy. University of Calcutta, Kolkata,

129-191.

5. Beatrice Odongkara Mpora, Thereza Piloya, Sylvia Awor, Thomas Ngwiri, Paul Laigong, Edison A 

Mworozi, and Ze’ev Hochberg.(2014). Age at menarche in relation to nutritional status and critical life 

events among rural and urban secondary school girls in post-conflict Northern Uganda. BMC Womens 

Health; 14: 66.

6. Cameron N, Nadgdee I (1996) Menarcheal age in two generations of South African Indians. Ann Human 

Biol 23: 113-119.

7. Chatterjee, D, Chanda, S and Bandyopadhyay AR(2005). A Comparative Study on Anthropometry and 

central body fat distribution of pre menarcheal and post menarcheal Santal girls of Jharkhand. Studies on 

Tribes and Tribals. 3(2): 133-136.

8. Dahiya M, and Rathi V.K.(2010). Relationship Between age at Menarche and early life Nutritional status 

In India. Br J Sports Med 44(Suppl I): i1–i82. 

9. Daniel T Goon, Abel L Toriola, Jonathan Uver, Sarah Wuam and Olutoyin M. Tariola (2010). Growth 

status and menarcheal age among adolescent school girls in Wannune, Benue State, Nigeria. BMC Pediatrics

10: 60.

10. Dasgupta A, Butt A, Saha TK, Basu G, Chattopadhyay A, Mukherjee A. (2010). Assessment of 

malnutrition among adolescents: Can BMI be replaced by MUAC. Indian J Community Med; 35:276-279.

11. De K (2016). Nutritional Status and Menarcheal Age of Rural Adolescent Girls of Salboni Block of

Paschim Medinipur, West Bengal, India. J Child Adolesc Behav 4: 316.

10. Dvornyk V, Waqar-ul-Haq.(2012). Genetics of age at menarche: a systematic review. Hum Reprod 

Update. 18(2):198-210.

12. Freedman DS, Khan LK, Serdula MK, Dietz WH, Srinivasan SR, et al. (2002) Relation to age at 

menarche to race, time period and anthropometric dimensions: the Bogalusa Heart Study. Paediatrics 110: 

e43.

13. Frisch RE, Revelle R, (1970). Height and weight at menarche and a hypothesis of critical body weights 

and adolescents. Science 169 (3943): 377-379.

14. GavelaT‐Pérez, T. Gavela‐Pérez, C. Garcés, P. Navarro‐Sánchez, L. Soriano‐Guillén (2015).Earlier 

menarcheal age in Spanish girls is related with an increase in body mass index between pre‐pubertal school 

age and adolescence. Anthropometric variables and menarche. Pediatric Obesity. 10(6)· 

https://doi.org/10.1111/ijpo.277 

 15. Geum Joon Cho, Hyun Tae Park, Jung Ho Shin, Young Tae Kim, Sun Haeng Kim, Kyu Wan Lee, Tak 

Kim(2010) Age at menarche in a Korean population: secular trends and influencing factors. European 

Journal of Pediatrics, 169: 89

International Bilingual Journal of Culture, Anthropology and Linguistics (IBJCAL), eISSN: 2582-4716
https://www.indianadibasi.com/journal/index.php/ibjcal/issue/view/1 
VOLUME-1, ISSUE-1, ibjcal2019J03, PP. 21-34



28

16. Goyal P, Singh Z, Sethi Gurmeet Kaur (2017). A cross sectional study to determine the menarcheal age of

adolescent bania girls from Punjab. International Journal of Medical Science and Public Health, 6 (1). 129-

131.

17. Hesketh T, Ding Qu Jien, Tomknis A M (2002) Growth status and menarche in urban and rural China. 

Annals of Human Biology 29(3):348-52

18. Henneberg M, Louw G. (1995). Average menarcheal age of higher socioeconomic status urban Cape 

coloured girls assessed by means of status quo and recall methods. J. Am J Phys Anthropol. 96(1):1-5

19. Hochberg Z, Belski J (2013). Evo-devo of human adolescence: beyond disease models of early puberty. 

BMC-Med 11: 113.

20. Jee H. Rah, Abu Ahmed Shamim, Ummeh T. Arju, Alain B. Labrique, Mahbubur Rashid, and Parul 

Christian. (2009). Age of Onset, Nutritional Determinants, and Seasonal. Variations in Menarche in Rural 

Bangladesh. J Health Popul Nutr. 27(6): 802–807.

21. Jeyakumar A, Ghugre P,, and Gadhave S (2013). Mid-Upper-Arm Circumference (MUAC) as a Simple 

Measure to Assess the Nutritional Status of Adolescent Girls as Compared With BMI. Infant, Child, & 

Adolescent Nutrition.. 5(1)22-25.

22. Karapanou Olga and Papadimitriou Anastasios. (2010). Determinants of menarche,

Reprod Biol Endocrinol.; 8: 115.

23. Kazem MOHAMAD, J. Leila, and Nouri Jeleani K.(2013) Is Age of Menarche Related with Body Mass 

Index? Iran J Public Health. 42(9): 1043–1048

24. Khatoon T, Verma A.K, Kumari Reema, Rupani Raja, Singh M, Rizvi A.(2011). Age at menarche and 

affecting Bio-Social factors among the girls of Lucknow, Uttar Pradesh. J Indian Acad Forensic Med.. 33(3), 

221-223.

25. Komura H, Miyake A, Chen CF, Tanizawa O, Yoshikawa H.(1992) Relationship of age at menarche and 

subsequent fertility. Eur J Obstet Gynecol Reprod Biol. ;44(3):201-3

26. Leenstra T, Petersen LT, Kariuki SK, Oloo AJ, Kager PA, ter Kuile FO.(2005). Eur J Clin Nutr. 

Prevalence and severity of malnutrition and age at menarche; cross-sectional studies in adolescent 

schoolgirls in western Kenya. Eur J Clin Nutr.;59(1):41-8.

27. Lifshitz F, Tarim O, Smith MM (1993) Nutrition in adolescence. Endocr Metab Clinics North Am 22: 

673-83.

28. Onyiriuka AN, Egbagbe EE (2013) Anthropometry and Menarcheal Status of Adolescent Nigerian Urban

Senior Secondary School Girls. Int J Endocrinology Metab 11: 71-5.

29. Pal A, Pari A.K, Sinha A,. Dhara P.C (2017). Prevalence of undernutrition and associated factors: A 

cross-sectional study among rural adolescents in West Bengal, India, International Journal of Pediatrics and 

Adolescent Medicine : 4, 9-18.

30. Pathak Praveen Kumar, Tripathi Niharika, and. Subramanian. S. V (2014). Secular Trends in Menarcheal 

Age in India-Evidence from the Indian Human Development Survey. On line journal. doi: 

10.1371/journal.pone.0111027, and PLoS One.; 9(11): e111027.

International Bilingual Journal of Culture, Anthropology and Linguistics (IBJCAL), eISSN: 2582-4716
https://www.indianadibasi.com/journal/index.php/ibjcal/issue/view/1 
VOLUME-1, ISSUE-1, ibjcal2019J03, PP. 21-34



29

31. Pinola P, Lashen H, BloiguA, Puukka K, Ulmanen M et al (2012). Menstrual disorder in adolescence : a 

marker for hyperandrogenaemia and increase metabolic risks in laterlife? Human Reprod: 27(11) 3279-3286.

32. Pramanik P, Rakhsit S, Saha P.(2015). Physical Determinants of Early Menarche: Study of Age at 

Menarche and anthropometric Measures in Bengali Girls. Sch.J.App.Med. Sci 3(2C): 723-729.

33. Roy, K,(2006) A study on Nutritional status of rural Santals of Birbhum district of West Bengal. J. 

Indian. Anthrop. Soc.41: 199-204.

34. Roy, K and Biswas HM (2008) A Comparative study on Nutritional status and Menarcheal age of two 

distinct types of rural Santals of Birbhum District of West Bengal. Ind.J. Physiol. Allied. Sci. 62(1):16-23.

35. Sachan Beena, Mohammad Zafar Idris, Jain Savitri, Kumari Reema, Singh Ashutosh (2012).Nutritional 

status of school going adolescent girls in Lucknow District; Journal of Medical Nutrition and 

Nutraceuticals. : 1 (2), 101-105.

37. Sohn,K(2016). The influence of climate on age at menarche: Augmented with the influence of ancestry. 

HOMO- Journal of Comparative Human Biology, 67(4): 328-336.

38. UNICEF DATA : Adolescent overview : https://data.unicef.org/topic/adolescents/overview 

39. Valsik JA, Stukovsky R, Bernatova L.(1963) Geographic and social factors that affect the age of puberty. 

Biotypologie. 24(3):109-23.

40. WHO Multicentre Growth Reference Study Group. Reliability of anthropometric

measurements in the WHO Multicentre Growth Reference Study (2006). Acta Paediatr.; 450(suppl):38-46.

41.World Health organization: BMI –for age. (2007). WHO Reference, Geneva, Switzerland.

9.0 LIST of TABLES

Table 1.Menarcheal Age Of Socio-economically Poor Adolescent Tribal Girls. (Total No: 436)

Menarcheal Frequency of subjects attaining Menarche

 age in years STAGE I STAGE II

Fractions  of  age
considered  in
decimal scale

Santal

N=138

Kowra

N=98

 Kowra

N=103

 Santal

N=97

Control 

 N= 55

10+ 0 0 01 01 03
11+ 02 0 02 04 18
12+ 16 12 40 27 21
13+ 37 34 46 51 09
14+ 64 25 12 07 04
15+ 16 17 02 06 0
16+ 02 08 0 01 0
17+ 01 02 0 0 0
Mean + S.D. 14.22+3.98 14.34 +2.76 12.98 +1.34 13.33 + 1.83 11.54 + 2.84
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Table 2A: Prevalence of Stunting Among Adolescent Scheduled Tribe girls (Total No: 236) in Stage I 

study period.

Age 
(yrs) N Height (cm)

<3rd 
percentile 

N
Height (cm) <3rd percentile

Mean ± SD WHO* Mean ± SD WHO *

Santals Kowra

10+ 0 0 0 ------------ -----

11+ 2 137+ 0.22 0 (0%) 0 ---------------------- ------

12+ 16 138.76+ 4.38 05 (31.25%) 12 137.65+ 3.45 04 (33%)

13+ 37 141.25+ 5.74 12 (32.43%) 34 140.9. + 5.22 15 (44.11 %)

14+ 64 144.62+ 6.22 39 (60.93%) 25 145.84. + 4.37 14 (56%)

15 16 146.31 +8.35 09 (56.25%) 17 146.34.+ 1.36. 06 (35%)

16 2 148.5+ 0.45 02 (100%) 08 147.72. +1.87. 03 (37.5%)

17 1 149.47 01 (100%) 02 159.4+ 0.25 02 (100%)

Total 138 68 (49.27%) 98  44 (44.89%)

Table 2B: Prevalence of Stunting Among Adolescent Scheduled -Tribe 
Girls. (Total No: 200) in stage II study period.

 KOWRA  SANTAL 

Age 
 
(yrs)

N Height (cm) 
Mean + S.D

<3rd Percentile 
WHO*

N Height (cm) 
Mean + S.D

<3rd Percentile WHO*

10+ 01 0 (0%) 01 132.4 0 (0%)

11+ 02 137+ 0.22 0 (0%) 04 136.8+2.42 1 (25%)

12+ 40 138.76+ 4.38 11 (27.5%) 27 139.55+ 5.85 10 (37.03%)

13+ 46 141.25+ 5.74 08 (17.39%) 51 141.74 + 3.87 19 (37.25%)
14+ 12 144.62+ 6.22 03 (25%) 07 146.28.. + 7.41 04 (57.14%)
15+ 02 146.31 +8.35 01 (50%) 06 146.34.+3.63. 02 (33.3%)
16+ 0 148.5+ 0.45 ------- 01 149.4 01 (100%)
17+ 0 149.47 -------- 0 --------- --------
Total 103 23 (22.3%) 97  37 (38.14%)

 Table 3A. Prevalence of Thinness Among Adolescent 

 Scheduled Tribe Girls (Total No: 236) in Stage I study period.

SANTALS  KOWRA 

Age 
 (yrs)

N BMI
Mean + S.D

<5th Percentile 
NHANES*

N BMI 
 Mean + S.D

<5th Percentile 
NHANES*

10+ 0 ---- 0 ------- -------

11+ 02 14.88+ 0.87 0 (0%) 01 14.6** --------

12+ 16 15,28.+ 0.83 04 (25%) 12 15.67.+ 0.76 03 (25%)
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13+ 37 16.16.+ 1.35 14 (37.93%) 34 16.34. + 1.84 13 (38.23%)
14+ 64 16.42.+ 2.49 37 (57.8%) 25 16.79+ 1.87 12 (48%)
15+ 16 17.08 +1.95 7 (43.75%) 17 16.96.+2.14. 08 (47.05%)
16+ 02 17.59.+ 0.28 01 (50%) 08 17.15+.0.74 04 (50%)
17+ 01 17.86 01 (100%) 02 17.35+ 0.28 02 (100%)
Total 138 64 (46.37%) 98 ** No Menarche  42 (42.85%)

Table 3B:Prevalece Of Thinness Among adolescent Scdule Tribe Girls. (Total No=200) in stage II 

Study period. 

 KOWRA  SANTAL

Age N BMI < 5th Percentile N BMI < 5th Percentile 

yrs Mean SD NHNEAS*% Mean SD NHNEAS*%

10+ 1 14.9 0 (0%) 1 14.63 0 (0%)
11+ 2 14.9 +0.46 0 (0%) 4 14.76 +0.62 01 (25%)
12+ 40 15.85+ 1.86 14 (355) 27 15.39 +1.61 10 (37.03%)
13+ 46 16.75+ 2.79 13 (28.2%) 51 16.34 +2.29 18 (31.7%)
14+ 12 17.54 +1.74 02 (16.6%) 7 16.88+ 1.91 04 (57.14%)
15+ 2 17.87+ 1.09 01 (50%) 6 17.55+ 0.62 03 (50%)
16+ 0 1 16.65 01 (100%)
17+ 0 0
Total 103 30 (29.1%) 97 37 (38.14%)

Table 3C: Prevalence of Stunting and Thinness Among Control 
Adolescent Girls (Total: 55)

Age 
(yrs) N Height (cm) <3rd percentile BMI <5th Percentile 

Mean SD WHO* Mean SD NHNEAS* (%)

10+ 3 133.5 ± 0.41 0 (0%) 15.7± 0.12 0 (0%)

11+ 18 140.7± 0.93 0 (0%) 15.9± 0.41 03 (16%)

12+ 21 143.6± 0.86 02 (9.5%) 16.8± 0.61 01 (4.76%)

13+ 9 148.5± 1.95 03 (33%) 17.4± 2.29 02 (22.2%)

14+ 4 151.8 ±1.44 01 (25%) 17.9± 0.91 0

15 2 152.6 ± 1,09 01 (50%) 18.4± 0.11 0

16 0 ---------  ---------- ----------

17 0 ---------- ------------ -----------

Total 55 07 (12.7%) 06 (10.9%)
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Table 4A: MUAC (Mean + SE) Study of Scheduled Tribe Girls According to Age . in Stage I study 

period.

Age 
(yrs) Observed MUAC (cm) Mean + SE

Difference of Mean 
MUAC

Santal (N=135) Kowra (N=88)
Control
 (N=55)

Reference 
value* Santal Kowra

Control

11
18.4+0.21 
(n=02) ----------------

21.1+0.68
(n=18) 25.3 +0.41 7.9 - 4.2

12
19.2+0.73 
(n=16)

19.3+0.47 
(n=12)

21.9+0.86
(n=21) 25.5 +0.44 6.3 6.2 3.6

13
19.8 +1.64 
(n=37)

20.1+0.98. 
(n=34)

22.2+0.32
(n=09) 26.9 +0.32 7.1 6.8 4.7

14
20.7+0.82 
(n=64)

20.5+.0.86 
(n=25)

22.5+0.28
(n=04) 27.0 +0.52 6.3 6.5 4.5

15
21.1+0.77 
(n=16)

20.9 +0.87 
(n=17)

23.3+0.16
(n=02) 27.7 +0.27 6.6 6.8 3.4

*NHS Report 2008

Table 4B: MUAC (Mean + SE) Study of Scheduled Tribe Girls According to Age in stage II study 

period period. 

Age 

(yrs) Observed MUAC (cm) Mean + SE Difference of Mean MUAC

 KOWRA=102)  SANTAL (N=95)

Reference 

value*  KOWRA  SANTAL 

11 19.7 +0.22 (n==02 19.2 +0.45 (n=04) 25.3 +0.41 5.6 6.1

12 20.2 +1.32 (n=40) 19.6 +2.57 (n=27) 25.5 +0.44 5.3 5.9

13 21.3 +2.71 (n=46) 20.2 +1.67 (n=51) 26.9 +0.32 5.6 6.7

14 21.8 +0.63 (n=12) 20.7 +.0.37 (n=07) 27.0 +0.52 5.2 6.3

15 22.6 +0.28 (n=02) 21.4 +0.63 (n=06) 27.7 +0.27 5.1 6.3

*NHS Report 2008

International Bilingual Journal of Culture, Anthropology and Linguistics (IBJCAL), eISSN: 2582-4716
https://www.indianadibasi.com/journal/index.php/ibjcal/issue/view/1 
VOLUME-1, ISSUE-1, ibjcal2019J03, PP. 21-34



33

Table 5A : Daily Average Energy And Nutrient Intake of rural Tribal Adolescents (10-12 years) in 

Stage I and Stage II study periods. 

Energy/ 

Nutrient

Average Intake /day (Mean+_ S.D.)  RDA*

STAGE I STAGE II

Santal 

 (n=10)

Kowra 

(n=10) 

 Kowra

 (n=10)

 Santal 

(n=10)

Control 

(n=10) 

Calorie 

(Kcal)

1560.4+ 
107.8

1605.7+99.4 1772.62+ 
86.9

1753.59+ 
112.95 

1904.78+ 
83.68

2008

Protein (g) 30.2+ 8.36 29.5+ 15.96 35.1.+ 9.86 32.8+ 5.77 41.72+ 2.98 40.4

Fat (g) 18.64+ 6.54 21.94+ 5.88 30.88. + 
3.82

31.63+ 7.22 42.72+5.74 35

 NFI Bulletin 2010

Table 5B: Daily Average Energy And Nutrient Intake of rural Adolescent Tribal girls (13-15 years) ) 

in Stage I and Stage II study periods. 

Energy/ 
Nutrient

Average Intake /day (Mean+_ S.D.)  RDA*

 STAGE I  STAGE II

Santal

 (n=10)

Kowra

(n=10) 

Kowra

(n=10)

Santal

(n=10)

Control (n=10)

Calorie 
(Kcal)

1889.43+98
.59

1904.78+89
.2

2135.67+ 
118.4

2015.6+ 
123.07 

2387.82+ 69.98 2328

Protein (g) 37.8+ 8.24 35 .2+ 9,43 43.6.+ 8.66 40.86+ 6.91 55.4+ 8.04 51.9

Fat (g) 29.6+ 6.34 28.3+ 8.42 34.94. + 6,61 33.55+ 7.8 63.74+ 9.97 40

 NFI Bulletin 2010

 Table 5.C.Dietary Intake Status of Rural Adolescent Tribal Girls (10-12yrs) With Respect to 

reference value * in two stages

Category Calorie Protein Fat 

Santal <23.3% <25.2% <46.8%

Kowra <21,1% <26.9% <37.4%

 Kowra <12.8% <18.8% <9.7%

 Santal <18.6 <13.1% <12.0%

 Control >6.0 >1.02% >17.0%

 NFI Bulletin 2010
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 Table 5D. Dietary Intake Status of rural adolescent Girls (13-15 years) With respect to 
Reference value* in two stages.

Subject Category Calorie Protein Fat 

Santal <18.8% <27.1% <26.0%

Kowra <19.3% <32.1% <29.25%

 Kowra <08.2% <15.9% <12.7%

 Santal <13.6 <21.3% <16.2%

 Control >2.56 >6.7% >39.2%

 NFI Bulletin 2010

 

Table 6. Comparison of Pearson’s Correlation coefficient (r) for Nutritional status with 

Menarcheal age among rural Adolescent Tribal Girls 

Type of variable Menarcheal age of Tribal girls Menarcheal age of Control women

SANTALS  KOWRA

 (Pooled Mean 
Value)

N=235 N=201 N=55

BMI -0.39 -0.47 -0.38

Correlation coefficient significant at 0.001 level.
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