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Abstract

The study on growth, development and nutritional status of school aged children in a community can provide good information 
about the health status of that community.
Objective: The present study was undertaken to assess the nutritional status of 5-9 years aged Munda children of Purulia district 
of West Bengal, India.
Methodology: Height and weight of 259 Munda children aged 5-9 years were measured from randomly selected schools. Socio-
economic status was measured using updated Kuppu swami scale. Nutritional status was assessed from height-for-age and 
weight-for-age growth curves using WHO reference. Prevalence of under nutrition was determined by Z-scores of height-for-age 
and weight-for-age using the WHO reference data. Hemoglobin concentration and nutritional deficiency symptoms of each child 
were also examined.
Results: Growth curves of height-for-age and weight-for-age of Munda children remained around 5th percentile and between 
1st and 3rd percentile values of WHO reference, respectively. The prevalence of stunting and underweight (Z-score <-2) was 
similar in both boys (19.57% stunting and 66.35% underweight) and girls (24.1% stunting and 63.4% underweight). About 
6.6% boys and 17.86% girls were anemic. 
Conclusion: Present study reveals that a high prevalence of under nutrition, a mild anemia and a considerable percentage of 
nutritional deficiency symptoms exists in Munda children.
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Introduction 

Munda is one of the largest primitive tribes of India, live in 
remote places of eastern part such as Jharkhand, Odisha and 
West Bengal of India. In West Bengal, they are considered as 
third largest tribe and spread over in vast areas of Purba and 
Paschim Medinipur, Bankura and Purulia [1]. This tribe is 
characterized by poverty, illiteracy, and nutritional problems. 
Many developmental works have been undertaken by 
different government agencies to improve their nutritional 
as well as socio-economic status. But little is known about the 
results of these development programs on the health status 
of this community. The nutritional status generally indicates 

the social and economic development of the community. 
Nutritional anthropometry is one of the simple tools for 
measuring the nutritional status. The nutritional status of 
Munda children was also assessed in Mayurbhanj of Odisha 
by using anthropometric measurements and reported that 
more than 30% of Munda children suffered from under 
nutrition [2]. Earlier, Bisai, et al. [3] conducted a pilot study 
on Munda preschool children (aged 1-5 years) and reported 
that about 61.5%, 38.5% and 55.4% Munda children were 
found to be stunted, underweight and wasted, respectively. 
These reports indicated that the under nutrition might 
prevail in Munda community. 
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It has already been well-established that researchers have 
considered school aged children group for the assessment 
of the nutritional status of the community because school 
aged children are the vulnerable section of any community 
[4]. Furthermore, the study on growth, development and 
nutritional status of school aged children in a community 
can provide good information about the health status of that 
community. The nutritional status of Munda children has not 
been assessed sufficiently and, especially in Purulia district, 
it has not been reported in recent time. So, the present study 
was undertaken to assess the nutritional status of 5-9 years 
aged Munda children of Purulia district of West Bengal, India. 

Methods

Study Population
The present study was carried out in rural primary schools, 
located at remote areas of Barabazar Block Circle in Purulia 
District, West Bengal. A total of 259 (127 boys and 132 girls) 
Munda children aged 5-9 years were examined in this cross-
sectional study. Subjects were recruited by announcement 
and data were collected after obtaining informed consent 
from children, parents and/or school authorities. Children 
with disability, any systemic disease or with major surgical 
operations that could influence their measurements were 
excluded from participating in the study. The protocol and 
procedures employed were in accordance with the human 
ethical guidelines of Helsinki Declaration [5].

Socio-Economic Status
Socio-economic status (SES) of Munda children was measured 
using the updated Kuppusswami scale [6]. The scale is based 
on monthly family income, parental education and parental 
occupation. A structured questionnaire was used to collect 
information on socioeconomic characteristics of subjects’ 
families from their parents and/or school authorities. 

Anthropometrics
The anthropometric measurements like height and weight 
of each subject of each age group were measured using 
standard technique [7]. 

Measurement of Nutritional Status 

The chronic under nutrition such as stunting and the acute 
under nutrition such as underweight were assessed by 
Z-score using the age-specific reference values of height-
for-age weight-for-age of World Health Organization [8]. 
The grade of under nutrition was assessed according to the 
classification of World Health Organization [9]. Children with 
a Z-score between -1 and -1.99 of any indices were considered 
to be mild undernourished, children with a Z-score between 
-2 and -2.99 of any indices were considered to be moderate 
undernourished and children with a Z-score below -3 were 
considered to be severely undernourished.

Examination of Nutritional Deficiency Symptoms
The nutritional deficiency symptoms of Munda children were 
examined by a trained physician based on certain physical 
signs [10,11].

Measurement of Hemoglobin (Hb) Concentration 
Hemoglobin concentration of each child was determined by 
Cyanmethaemoglobin method [12].

Statistical Analyses

Mean and standard error of mean values of anthropometric 
parameters for each age and sex groups were computed. 
Student’s t-test was performed to compare the mean values 
between the sexes. Pearson’s correlation coefficient was 
used to evaluate the relationship between anthropometric 
variables and socioeconomic factors. Statistical analyses 
were performed using the statistical package for social 
science (SPSS software, Version 20.0).

Results

Socioeconomic Status
About 79.93% (70.53% boys and 80.31% girls) and 16.61% 
(15.75% boys and 17.43% girls) Munda children were 
found in Upper lower (score 5-10) and lower (score <5) 
socioeconomic category respectively (Table 1).

Socioeconomic Class Boys (%) Girls (%) Total (%)
Upper - - -

Upper middle - - -
Lower middle 3 (2.37) - 3 (1.16)
Upper lower 101 (79.53) 106 (80.31) 207 (79.93)

Lower 23 (15.75) 26 (17.43) 49 (16.61)
Total 127 (100) 132 (100) 259 (100)

Table 1: Distribution of Munda Children in different socioeconomic classes according to updated Kuppusswami scale [6]. 
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Height
The mean heights of Munda boys (Figure 1) and girls (Figure 
2) were plotted with the reference height-for-age values of 
WHO and it has been found that the mean height for boys 
remained between 5th and 15th percentile values of reference, 

whereas mean height for girls remained around 5th percentile 
value of reference. There was no significant difference in 
height between Munda boys and girls (Figure 3). However, 
Munda boys and girls are found to be taller than Bharia and 
Sugalis children but shorter than Santal children (only for 
boys).

Figure 1: Comparison of mean height of Munda boys with percentile values of WHO standard and mean values of other tribal 
children.

Figure 2: Comparison of mean height of Munda girls with percentile values of WHO standard and mean values of other tribal 
children.

Figure 3: Mean height (cm) of Munda boys and girls according to their age groups.

https://chembiopublishers.com/JNDPS/
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Weight
It has been found that mean weight of boys (Figure 4) and 
girls (Figure 5), at earlier age groups (5-6 years), remained 
around 3rd percentile value but, with advancement of ages 
(8-9 years), it remained around 1st percentile values of WHO 

reference There was no significant difference (except 9 years) 
in weight between Munda boys and girls (Figure 6). However, 
mean weight of Munda boys and girls are found to be heavier 
than Sugalis children (except 9 years for both boys and girls) 
but lower than Santal and Bharia children (except 5 years for 
boys and 5-6 years for girls).

Figure 4: Comparison of mean weight of Munda boys with percentile values of WHO standard and mean values of other tribal 
children.

Figure 5: Comparison of mean weight of Munda girls with percentile values of WHO standard and mean values of other tribal 
children.

Figure 6: Mean weight (kg) of Munda boys and girls according to their age groups.
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Nutritional Status
According to the Z-score values of height-for-age and 
weight-for-age, Munda children have been distributed in 
table 2. About 83.8% boys and 82.3% girls were found to be 

stunted whereas 90.7% boys and 93.75% girls were found 
to be underweight. Prevalence of severe stunting and severe 
underweight was higher in girls (7.14% stunted and 27.7% 
underweight) than that of boys (1.87% stunted and 14.95% 
underweight). 

Nutritional categories
(Z-Score)

Boys Girls
Height For Age (%) Weight For Age (%) Height For Age (%) Weight For Age (%)

+1 to 0.99 28(26.2) 10(9.3) 31(27.7) 7(6.25)
-1 to -1.99 58(54.2) 26(24.3) 54(48.2) 34(30.35)
-2 to -2.99 19(17.7) 55(51.40) 19(16.96) 40(35.7)

<-3 2(1.87) 16(14.95) 8(7.14) 31(27.7)
TOTAL 107(100) 107(100) 112(100) 112(100)

Table 2: Distribution of Munda children in different nutritional categories according to the Z-score values of height-for-age and 
weight-for-age.

Correlation Study
Both of the anthropometric parameters such as height-

for-age z-score (HAZ) and weight-for-age z-score (WAZ) 
and hemoglobin concentration are significantly (p<0.05) 
correlated to the socioeconomic factors (Table 3).

Parameters Parental Education Family income Parental Occupation
Boys
HAZ 0.77*** 0.86*** 0.67***
WAZ 0.69*** 0.82*** 0.71***

Hb conc 049** 041** 0.53**
Girls
HAZ 0.81*** 0.88*** 0.61***
WAZ 0.72*** 0.85*** 0.61***

Hb conc 0.32* 0.47** 0.54**
***p<0.001, **p<0.01, *p<0.05
MUAC = Mid-upper arm circumference, UTC = Upper thigh circumference, MCC = Mid-calf circumference
Table 3: Correlation study between anthropometric parameters and socioeconomic factors in Santal boys and girls.

Hemoglobin Concentration
A small percentage of Munda children were observed in mild 

category of anemia at all age groups (except 6 and 7 years for 
boys). In total, about 5.6% Munda boys and 17.86% Munda 
girls have been found to be mild anemic (Figure 7).

Figure 7: Distribution of Munda children in non-anemic and different anemic groups according to age and sex.

https://chembiopublishers.com/JNDPS/
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Clinical Status

A high prevalence of nutritional disorder has been found 
among the Munda children (Figure 8). The higher percentage 
of nutritional deficiency symptoms like angular stomatitis 

(13.6% boys and 14.3% girls), pale tongue (30.2% boys 
and 36.6% girls), chalky and pitted teeth (30.8% boys and 
32.1% girls), dry & rough skin (31.4% boys and 30.3% girls), 
and dental caries marked (65.4% boys and 65.1% girls) are 
found in both boys and girls. 

Figure 8: Distribution of Munda children by different nutrient deficiency symptoms.

Discussion

The most commonly used anthropometric indices for 
assessing child growth are stunting and underweight 
[13]. Stunting and underweight are the results of chronic 
and acute under nutrition, respectively. There is a great 
variability in the prevalence of stunting and underweight in 
the children of different countries like Mexico [14], Tanzania 
[15], Malaysia [16], and South Ethiopia [17]. Even reports 
from different regions of India indicate the variability in 
stunting and underweight among children [18-20]. The 
variability of under nutrition in different regions may be due 
to socio-economic conditions, environmental factors, and 
ethnic differences [21]. The present study suggested that a 
higher percent of Munda children aged 5-9 years of surveyed 
region of Purulia district suffered from under nutrition. The 
age related growth curves analyses of height and weight 
indicated that under nutrition is prevailed in these children 
as the mean values of height (around 5th percentile) and 
weight (around 3rd percentile) of Munda children at different 
ages were placed at the lower level of the WHO standard. 

Many authors considered that the location of age related 
growth curves of anthropometric parameters below 5th 
percentile of the reference as indicator of under nutrition in 
children [22]. In a different study, Reddy & Rao [23] assessed 
the nutritional status in Sugali children from the growth 
curve analyses of height and weight, and reported that Sugali 
children were suffering from under nutrition as the growth 
curves of height and weight of Sugali children were located 
below the 5th percentile values of NCHS reference.

The poor growth pattern of Munda children compared 
to WHO [8] standard data of height and weight may be 
supported by assessment of nutritional status according to 
z-score analyses. It indicates that the magnitude of under 
nutrition in Munda children seemed to be very high. A high 
prevalence of under nutrition has been reported in some 
tribal children of different states such as Gond tribe (68% 
children) of Madhya Pradesh [24], Saharia tribe (65% 
children) of Rajasthan [25], Mandal tribe (61% children) 
of Andhra Pradesh [26]. In West Bengal, the children of 
Oraon tribe (6-12 years of age) are getting less energy from 

https://chembiopublishers.com/JNDPS/
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their food even after their enrolment in the mid-day meal 
programme at the local primary school [27]. As a result, 
54% of the children are suffering from severe malnutrition. 
Similarly, more than 60% Santal children were found to be 
undernourished in Purulia district of West Bengal [28]. In 
the present study, the under nutrition among the Munda 
children (more than 70% children are stunted and more than 
90% children are underweight) of Puruliya district is severe 
like other tribal children. It has been found that magnitude of 
under nutrition is not similar in height and weight for Munda 
children. 

Frisancho [29] opined that the nutritional status of a subject 
measured by different anthropometric methods may be 
different and the nutritional status of a subject cannot be 
assessed by any single parameter. A subject identified as 
undernourished by one parameter may not be identified as 
undernourished by other parameters. However, when the 
results of under nutrition of the present study are compared 
with the study of Joshi et al. [2] on Munda community at 
Mayurbhanj district of Bihar, it has been found that the 
prevalence of under nutrition in the present study is much 
higher than the study of Bihar (32.56% Munda children are 
underweight). According to the Kuppuswami’s scale [6], all 
children of the present study are found to be in lower and 
upper-lower socioeconomic group. Children of low SES have 
poor access to their resources and they lack the experiences 
of proper parental care, economic support, education, and 
social connections. Thus these children become prone to 
the risk for developmental problems. A positive association 
between nutritional indices (such as HAZ and WAZ) and 
socioeconomic factors in the present study describes that 
the poor nutritional status of Munda children is closely 
associated with their lower socioeconomic status. In 
developing countries, under nutrition is related to poverty, a 
marker of socioeconomic status [30]. There was a remarkable 
difference between boys and girls in percent of severe stunting 
(7.14% girl’s vs 1.87% boys) and underweight (27.7% girls 
vs 14.95% boys). Therefore, the study showed that Munda 
girls are nutritionally affected more than boys. It supports 
the fact that girls are more vulnerable in this community like 
many other communities of India [31]. However, the overall 
percentage of under nutrition (HAZ and WAZ < -1) was found 
to be almost similar in both sexes (stunting: 73.8% boys vs 
72.3% girls, underweight: 90.7% boys vs 93.75% girls). 

There are several hematological and biochemical 
parameters which are used for determining the iron status 
as well as prevalence of iron-deficiency anemia for children. 
Hemoglobin concentration (Hb%) is widely measured as early 
indicator for describing different types of nutritional anemia 
[7,32]. In the present study, a mild category of anemia (5.6% 
for boys and 18.6% for girls) has been observed in Munda 
children, which is found to be lower than Santal children 

(11%for boys and 22% for girls) [28], Kamar children 
(25% for boys and 33% for girls) [33] and Saharia children 
(13% for boys and 19% for girls) [25]. The prevalence of 
iron-deficiency anemia in the present study was not severe 
like that of other studies. In the present study, it has been 
observed that Hb concentration was significantly associated 
with socioeconomic factors suggesting that socioeconomic 
status is likely to be an important determinant of hemoglobin 
concentration and hence iron deficiency. Similar observation 
has been reported by other researchers in children of 
Morocco [34,35]. 

As the average monthly family income of this community is 
found to be below the poverty level, they do not have enough 
purchase capacity not only to procure expensive food items 
like protein rich foods (e.g. meat and fish) but also energy 
providing food items. Due to the prevalence of illiteracy and 
lack of proper awareness about the nutritive value of foods, 
impairment of nutrient consumption was found in this 
population and insufficiency of iron consumption is visible 
in this population. In addition, as the soils of the surveyed 
areas are relatively infertile, local productions of green leafy 
and other vegetables is low which may be another reason for 
low hemoglobin level.

The present study also revealed that the prevalence of 
nutritional deficiency symptoms in Munda children was 
associated with their under nutrition. The surveyed children 
are nutritionally neglected as it is evident from the deficiency 
of vitamin A, B-complex, C and D related disorders. The 
percentage of some symptoms like conjunctivitis, bitot’s spot, 
dermatitis and angular stomatitis for Munda children was 
found to be higher than that of street children of Telengana 
state [36] and adolescents of Gujrat [37]. 

Acknowledgments

We would like to acknowledge the authorities of all primary 
and secondary schools providing permission to carry out the 
work. We are greatly indebted to Mr. Abani Mohon Sandil for 
his constant help in the fieldwork.

References

1. Cencus of India. 2011. Govt. of India.

2. Joshi K, Moharana G, Jeeva JC (2016) Assessment of 
nutritional status of tribal children: A case of Bhumija 
Munda tribe in Mayurbhanj. Journal of Agroecology and 
Natural Resource Management 3(3): 329-332.

3. Bisai S, Bose K, Ghosh T, De GK, Khongsidier R, et al. 
(2012) Nutritional status based on anthropometry of 
tribal preschool children in Paschim Medinipore district 
of West Bengal, India. Int J Innovative Res & Dev 1(3). 

https://chembiopublishers.com/JNDPS/
https://chembiopublishers.com/submit-manuscript.php
http://www.censusindia.net
https://www.krishisanskriti.org/vol_image/25Jul2017080710zzzzzzz27%20%20%20%20%20%20%20Kushagra%20Joshi%20%20%20%20%20%20%20%20329-.pdf
https://www.krishisanskriti.org/vol_image/25Jul2017080710zzzzzzz27%20%20%20%20%20%20%20Kushagra%20Joshi%20%20%20%20%20%20%20%20329-.pdf
https://www.krishisanskriti.org/vol_image/25Jul2017080710zzzzzzz27%20%20%20%20%20%20%20Kushagra%20Joshi%20%20%20%20%20%20%20%20329-.pdf
https://www.krishisanskriti.org/vol_image/25Jul2017080710zzzzzzz27%20%20%20%20%20%20%20Kushagra%20Joshi%20%20%20%20%20%20%20%20329-.pdf
http://internationaljournalcorner.com/index.php/ijird_ojs/article/view/132726/0
http://internationaljournalcorner.com/index.php/ijird_ojs/article/view/132726/0
http://internationaljournalcorner.com/index.php/ijird_ojs/article/view/132726/0
http://internationaljournalcorner.com/index.php/ijird_ojs/article/view/132726/0


8

https://chembiopublishers.com/JNDPS/ https://chembiopublishers.com/submit-manuscript.php

Journal of Nutritional Dietetics & Probiotics

4. SCN News. (1998) Nutrition of the school-aged child. 
SCN News (16): 3-4.

5. Touitou Y, Portaluppi F, Smolensky MH, Rensing L 
(2004) Ethical principles and standards for the conduct 
of human and animal biological rhythm research. 
Chronobiol Int 21(1): 161-170.

6. Singh T, Sharma S, Nagesh S (2017) Socioeconomic 
status scale updated for 2017. Int J Res Med Sc 5(7): 
3264-3267. 

7. Lee RD, Nieman DC (2007) Nutritional Assessment, 4th 
ed. McGraw Hill, New York. 169-221.

8. World Health Organization. 2007. Growth reference 
data. 

9. World Health Organization. 1995. Physical Status. Use 
and interpretation of anthropometry. WHO technical 
report No. 854. 

10. Jelliffe DB (1966) The Assessment of the Nutritional 
Status of the Community. Monogr Ser World Health 
Organ 53: 3-271. 

11. National Institute of Nutrition (2005) Pre-conference 
workshop on epidemiological tools in assessment of 
nutritional status. Hyderabad, India.

12. Dacie JV, Lewis SM (1991) Practical Hematology, 7th ed. 
Churchill Livingstone, Edinburgh 4(4): 80-86.

13. de Onis M, Habicht JP (1996) Anthropometric reference 
data for international use: Recommendations from a 
World Health Organization Expert Committee. Am J Clin 
Nutr 64(4): 650-658.

14. Tejas AR, Wyatt CJ, Ramirez M (2001) Prevalence of 
undernutrition and iron deficiency in preschool children 
from different socio-economic regions in the city of 
Oaxaca, Oaxaca, Mexico. J Nutr Sci Vitaminol (Tokyo) 
47(1): 47-51.

15. Ahmed MM, Hokororo A, Kidniya BR, Kabeymera R, 
Kamugisha E (2016) Prevalence of undernutrition and 
risk factors for severe undernutrition among children 
admitted to Bugando medical centre Mwanza, Tanzania. 
BMC Nutrition pp: 2: 49.

16. Marjan ZM, Mohd Taib MN, Lin KG, Siong TE (1998) 
Socio-economic detriments of nutritional status of 
children in rural penisular Malaysia. Asia Pac J Clin Nutr 
7(3/4): 307-310.

17. Afaw M, Wondaferash M, Taha M, Dube L (2015) 
Prevalence of undernutrition and associated factors 

among children aged between six to fifty nine months 
in Bule Hora District, South Ethiopia. BMC Public Health 
15: 41. 

18. Abel R, Sampathkumar V (1998) Tamilnadu nutritional 
survey comparing children aged 0-3 years with the 
NCHS/CDC reference population. Indian J Pediatr 65(4): 
565-572.

19. Joseph B, Rebello A, Kullu P, Raj VD (2002) Prevalence 
of malnutrition in rural Karnataka, South India: a 
comparison of anthropometric indicators. J. Health 
Popul Nutr 20(3): 239-2244.

20. Laxmaiah R, Rao KM, Brahmam GN, Kumar S, 
Ravindranath M, et al. (2002) Diet and nutritional status 
of rural preschool children in Punjab. Indian Pediatr 
39(4): 331-338.

21. Frongillo EA, De Onis M, Hanson KMP (1997) Socio-
economic and demographic factors are associated with 
worldwide patterns of stunting and wasting of children. 
J Nutr 127(12): 2302-2309.

22. Frisancho R (1990) Anthropometric standards for 
the assessment of growth and nutritional status. The 
University of Michigan Press, Ann Arbor, pp 20.

23. Reddy PYB, Rao, AP (2000) Growth pattern of Sugalis – 
a tribal population of Andhra Pradesh, India. Ann Hum 
Biol 27 (1): 67-81.

24. Rao VG, Yadav R, Dolla CK, Kumar S, Bhondeley MK, et 
al. (2005) Undernutrition and childhood morbidities 
among tribal preschool children. Indian J Med Res 
122(1): 43-47.

25. Rao KM, Kumar RH, Venkaiah K, Brahmam GNV (2006) 
Nutritional status of Saharia – a primitive tribe of 
Rajasthan. J Hum Ecol 19(2): 117-123.

26. Laxmaiah A, Mallikharjuna RK, Hari Kumar R, Arlappa 
KN, Venkaiah K, et al. (2007) Diet and nutritional status 
of tribal population in ITDA project areas of Khammam 
district, Andhra Pradesh. J Hum Ecol 21(2): 79-86.

27. Mittal PC, Srivasatava S (2006) Diet, nutritional status 
and food related traditions of Oraon tribes of New Mal 
(west Bengal), India. Rural and Remote Health 6(1): 385.

28. Chowdhury SD, Chakraborti T, Ghosh TK (2008) 
Prevalence of under nutrition in Santal children of 
Purulia district, West Bengal. Ind Ped 45(1): 43-46.

29. Frisancho AR (1981) New norms of upper limb fat and 
muscle areas for assessment of nutritional status. Am J 
Clin Nutr 34(11): 2540-2545.

https://chembiopublishers.com/JNDPS/
https://chembiopublishers.com/submit-manuscript.php
https://www.ncbi.nlm.nih.gov/pubmed/12348762
https://www.ncbi.nlm.nih.gov/pubmed/12348762
https://www.ncbi.nlm.nih.gov/pubmed/15129830
https://www.ncbi.nlm.nih.gov/pubmed/15129830
https://www.ncbi.nlm.nih.gov/pubmed/15129830
https://www.ncbi.nlm.nih.gov/pubmed/15129830
file:///C:\Users\Medwin%20002\Downloads\3310-14083-1-PB.pdf
file:///C:\Users\Medwin%20002\Downloads\3310-14083-1-PB.pdf
file:///C:\Users\Medwin%20002\Downloads\3310-14083-1-PB.pdf
http://www.sciepub.com/reference/62941
http://www.sciepub.com/reference/62941
http://www.who.int/growthref/en/
http://www.who.int/growthref/en/
https://www.who.int/childgrowth/publications/physical_status/en/
https://www.who.int/childgrowth/publications/physical_status/en/
https://www.who.int/childgrowth/publications/physical_status/en/
https://www.ncbi.nlm.nih.gov/pubmed/4960818https:/www.ncbi.nlm.nih.gov/pubmed/4960818
https://www.ncbi.nlm.nih.gov/pubmed/4960818https:/www.ncbi.nlm.nih.gov/pubmed/4960818
https://www.ncbi.nlm.nih.gov/pubmed/4960818https:/www.ncbi.nlm.nih.gov/pubmed/4960818
http://www.sciepub.com/reference/index.aspx?id=169185
http://www.sciepub.com/reference/index.aspx?id=169185
https://www.ncbi.nlm.nih.gov/pubmed/8839517
https://www.ncbi.nlm.nih.gov/pubmed/8839517
https://www.ncbi.nlm.nih.gov/pubmed/8839517
https://www.ncbi.nlm.nih.gov/pubmed/8839517
https://www.ncbi.nlm.nih.gov/pubmed/11349890
https://www.ncbi.nlm.nih.gov/pubmed/11349890
https://www.ncbi.nlm.nih.gov/pubmed/11349890
https://www.ncbi.nlm.nih.gov/pubmed/11349890
https://www.ncbi.nlm.nih.gov/pubmed/11349890
https://www.ncbi.nlm.nih.gov/pubmed/24393689
https://www.ncbi.nlm.nih.gov/pubmed/24393689
https://www.ncbi.nlm.nih.gov/pubmed/24393689
https://www.ncbi.nlm.nih.gov/pubmed/24393689
https://www.ncbi.nlm.nih.gov/pubmed/25636688
https://www.ncbi.nlm.nih.gov/pubmed/25636688
https://www.ncbi.nlm.nih.gov/pubmed/25636688
https://www.ncbi.nlm.nih.gov/pubmed/25636688
https://www.ncbi.nlm.nih.gov/pubmed/25636688
https://www.ncbi.nlm.nih.gov/pubmed/10773906
https://www.ncbi.nlm.nih.gov/pubmed/10773906
https://www.ncbi.nlm.nih.gov/pubmed/10773906
https://www.ncbi.nlm.nih.gov/pubmed/10773906
https://www.ncbi.nlm.nih.gov/pubmed/12430761
https://www.ncbi.nlm.nih.gov/pubmed/12430761
https://www.ncbi.nlm.nih.gov/pubmed/12430761
https://www.ncbi.nlm.nih.gov/pubmed/12430761
https://www.ncbi.nlm.nih.gov/pubmed/11976462
https://www.ncbi.nlm.nih.gov/pubmed/11976462
https://www.ncbi.nlm.nih.gov/pubmed/11976462
https://www.ncbi.nlm.nih.gov/pubmed/11976462
https://www.ncbi.nlm.nih.gov/pubmed/9405578
https://www.ncbi.nlm.nih.gov/pubmed/9405578
https://www.ncbi.nlm.nih.gov/pubmed/9405578
https://www.ncbi.nlm.nih.gov/pubmed/9405578
https://www.tandfonline.com/doi/abs/10.1080/030144600282398
https://www.tandfonline.com/doi/abs/10.1080/030144600282398
https://www.tandfonline.com/doi/abs/10.1080/030144600282398
https://www.ncbi.nlm.nih.gov/pubmed/16106089
https://www.ncbi.nlm.nih.gov/pubmed/16106089
https://www.ncbi.nlm.nih.gov/pubmed/16106089
https://www.ncbi.nlm.nih.gov/pubmed/16106089
https://www.semanticscholar.org/paper/Nutritional-status-of-Saharia-a-primitive-tribe-of-Km-Rh/11a03014a2dd4370256990eb5803d453c0747b67
https://www.semanticscholar.org/paper/Nutritional-status-of-Saharia-a-primitive-tribe-of-Km-Rh/11a03014a2dd4370256990eb5803d453c0747b67
https://www.semanticscholar.org/paper/Nutritional-status-of-Saharia-a-primitive-tribe-of-Km-Rh/11a03014a2dd4370256990eb5803d453c0747b67
https://www.tandfonline.com/doi/abs/10.1080/09709274.2007.11905954
https://www.tandfonline.com/doi/abs/10.1080/09709274.2007.11905954
https://www.tandfonline.com/doi/abs/10.1080/09709274.2007.11905954
https://www.tandfonline.com/doi/abs/10.1080/09709274.2007.11905954
https://www.ncbi.nlm.nih.gov/pubmed/16602836
https://www.ncbi.nlm.nih.gov/pubmed/16602836
https://www.ncbi.nlm.nih.gov/pubmed/16602836
https://www.ncbi.nlm.nih.gov/pubmed/18250505
https://www.ncbi.nlm.nih.gov/pubmed/18250505
https://www.ncbi.nlm.nih.gov/pubmed/18250505
https://www.ncbi.nlm.nih.gov/pubmed/6975564
https://www.ncbi.nlm.nih.gov/pubmed/6975564
https://www.ncbi.nlm.nih.gov/pubmed/6975564


9

https://chembiopublishers.com/JNDPS/ https://chembiopublishers.com/submit-manuscript.php

Journal of Nutritional Dietetics & Probiotics

30. Stanfield JP (1993) Some aspects of long-term effects 
of malnutrition on the behavior of children in the third 
world. Proceedings of the Nutrition Society 52(1): 201-
210.

31. Kshatriya GK, Acharya SK (2016) Gender disparities in 
prevalence of undernutrition and the higher risk among 
the young women of Indian tribes. PLoS One 11(7): 
e0158308.

32. Anumundu C, Afolami M, Igwe C, Nwagwu M, Keshinro 
O (2008) Nutritional anemia and malaria in pre-school 
and school age children. Ann Afr Med 7(1): 11–17.

33. Mitra M, Kumar PV, Chakraborty S, Bharati P (2007) 
Nutritional status of Kamar tribal children in 
Chhattisgarh. Indian J Pediatr 74(4): 381–384.

34. El Hioui M, Farsi M, Abousalleh Y, Ahami AOT, Achicha 
Abdelali, et al. (2010) Prevalence of malnutrition and 
anemia in preschool children in Kenitra, Morocco 28(2): 
73-76. 

35. Schwartz, J, Angle, C, Pitcher, H (1986) Relationship 
between childhood blood levels and stature. Pediatrics 
77(3): 281-288.

36. Berad AS, Kumar R, Momula S (2015) Prevalence of 
multiple nutritional deficiencies among the street 
children of Khamman city of Telengana state. Int j Med 
Sci 3(6).

37. Ramavat MR, Gujana G, Kelkar VS, Patel DA, Saiyd SM, et 
al. (2016) Prevalence of nutritional deficiencies among 
school going adolescents of Ahmedabad city, Gujrat: a 
cross sectional study. Int J Adv Med 3(4): 876-879.

https://chembiopublishers.com/JNDPS/
https://chembiopublishers.com/submit-manuscript.php
https://www.cambridge.org/core/journals/proceedings-of-the-nutrition-society/article/some-aspects-of-the-longterm-effects-of-malnutrition-on-the-behaviour-of-children-in-the-third-world/01FBF155E16C3A24CA0C6FA1939EA098
https://www.cambridge.org/core/journals/proceedings-of-the-nutrition-society/article/some-aspects-of-the-longterm-effects-of-malnutrition-on-the-behaviour-of-children-in-the-third-world/01FBF155E16C3A24CA0C6FA1939EA098
https://www.cambridge.org/core/journals/proceedings-of-the-nutrition-society/article/some-aspects-of-the-longterm-effects-of-malnutrition-on-the-behaviour-of-children-in-the-third-world/01FBF155E16C3A24CA0C6FA1939EA098
https://www.cambridge.org/core/journals/proceedings-of-the-nutrition-society/article/some-aspects-of-the-longterm-effects-of-malnutrition-on-the-behaviour-of-children-in-the-third-world/01FBF155E16C3A24CA0C6FA1939EA098
https://www.ncbi.nlm.nih.gov/pubmed/27379521
https://www.ncbi.nlm.nih.gov/pubmed/27379521
https://www.ncbi.nlm.nih.gov/pubmed/27379521
https://www.ncbi.nlm.nih.gov/pubmed/27379521
https://www.ncbi.nlm.nih.gov/pubmed/18702243
https://www.ncbi.nlm.nih.gov/pubmed/18702243
https://www.ncbi.nlm.nih.gov/pubmed/18702243
https://www.ncbi.nlm.nih.gov/pubmed/17476084
https://www.ncbi.nlm.nih.gov/pubmed/17476084
https://www.ncbi.nlm.nih.gov/pubmed/17476084
https://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=18286232&AN=51861854&h=7ksteEY7E82oSXlx7RSsIYr8RtiGiIjYO%2fHSFc7Bh1n%2b2uFmFEzqb4Pd0vfluw2pTNvxdSQENJq8gKNZhGapOQ%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d18286232%26AN%3d51861854
https://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=18286232&AN=51861854&h=7ksteEY7E82oSXlx7RSsIYr8RtiGiIjYO%2fHSFc7Bh1n%2b2uFmFEzqb4Pd0vfluw2pTNvxdSQENJq8gKNZhGapOQ%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d18286232%26AN%3d51861854
https://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=18286232&AN=51861854&h=7ksteEY7E82oSXlx7RSsIYr8RtiGiIjYO%2fHSFc7Bh1n%2b2uFmFEzqb4Pd0vfluw2pTNvxdSQENJq8gKNZhGapOQ%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d18286232%26AN%3d51861854
https://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=18286232&AN=51861854&h=7ksteEY7E82oSXlx7RSsIYr8RtiGiIjYO%2fHSFc7Bh1n%2b2uFmFEzqb4Pd0vfluw2pTNvxdSQENJq8gKNZhGapOQ%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d18286232%26AN%3d51861854
https://www.ncbi.nlm.nih.gov/pubmed/3951909
https://www.ncbi.nlm.nih.gov/pubmed/3951909
https://www.ncbi.nlm.nih.gov/pubmed/3951909
https://www.msjonline.org/index.php/ijrms/article/view/1510
https://www.msjonline.org/index.php/ijrms/article/view/1510
https://www.msjonline.org/index.php/ijrms/article/view/1510
https://www.msjonline.org/index.php/ijrms/article/view/1510
https://www.ijmedicine.com/index.php/ijam/article/view/22
https://www.ijmedicine.com/index.php/ijam/article/view/22
https://www.ijmedicine.com/index.php/ijam/article/view/22
https://www.ijmedicine.com/index.php/ijam/article/view/22

	_GoBack
	Abstract
	Introduction 
	Methods
	Study Population
	Socio-Economic Status
	Anthropometrics

	Measurement of Nutritional Status 
	Examination of Nutritional Deficiency Symptoms
	Measurement of Hemoglobin (Hb) Concentration 

	Statistical Analyses
	Results
	Socioeconomic Status
	Height
	Weight
	Nutritional Status
	Correlation Study
	Hemoglobin Concentration

	Clinical Status
	Discussion
	Acknowledgments
	References

