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ROLE OF DEVELOPMENT COUNCIL’S IN ASSAM FOR TRIBAL BELTS 
REGIONAL DEVELOPMENT 

 
Acharjya Mohan Das 

Rengam Subansiri College, Lakhimpur, Assam, India 
 

Abstract 
 
Autonomous and Development council devotes the Tribal people for active 

involvement and participation in the administration. The councils does not involve only 
in the policy formation and planning but to implement the policies in the far-flung tribal 
regions in order to achieve socio-economic and political development. Assam region 
comprises of various ethnic tribes assimilating and merging their socio-cultural 
attributes directed towards upliftment and a provision for their active participation in 
local self government for their regional developmental aspects. In contemporary the 
tribal people are facing lots of challenges and problems for their survival.  
 This paper's basic objective is to examine the tribal people and their active participation 
in Autonomous and Development councils and how far the objectives of the Council’s 
has executed in the Tribal belts of Assam with special reference to Mishing 
Autonomous Development Council. 

Keywords:Autonomous, Development, Council, Tribal, Participation. 

Contribution/Originality: This study's findings will help policymakers shift their focus 
from policy formation to implementation. This research will help in policymaking of the 
development of tribal people in the remote areas, through creating awareness on active 
participation, providing socio-economic justice, and weathering the expected 
deprivation in the future. 

1. Introduction 
 
India is sovereign democratic republican country as stated by the preamble of the 

constitution. The local self government institutions are included in the state list of the 
VII schedule of the Constitution and in the part IV as Directives Principles of State 
policy in Article 40.  The Directives Principles of State Policy are like the instrument of 
instruction as there is no constitutional binding for the State government to act as 
directed by the constitution. The tribal population of Indian comes to about 104 million 
in 2011, which constitutes about 8.6 per cent of total population. This population 
comprises about 427 tribal communities. 

 
After the adoptation of the Constitution in the beginning many experts were of the 

view that it was unitary in character. But as years passed, its latent federal property has 
been unfolding. A degree of flexibility in Centre-State relations was initiated by bodies 
like the Finance Commission and Sakaria Commission. The 73rd Constitutional 

1
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Amendment Act, 1992 which introduced the three-tier Panchayats in districts all over 
the country has carried the process of federalism to its further logical extension. Other 
politico administrative boards like Gorkha Hill Council Darjeeling, Jharkhand Area 
Autonomous Council and North Eastern Council have made their appearance on the 
horizon also speak of the growing demand for devolution and federalism. The demand 
for ethnic autonomy by the large ethnic tribes in Assam led to the formation of the 
Bodoland Autonomous Council in 1993. The Government of Assam responded to 
similar demands and other Councils viz. the Mishing Autonomous Council and the 
Rabha-Hasong Autonomous Council were formed in the year 1995. This was followed 
by three more Autonomous Councils which were formed in 2005 viz. Deori 
Autonomous Council, Sonowal Kachari Autonomous Council and the Thengal Kachari 
Autonomous Council [3]. 

 
The Government of Assam have been taking various steps to accelerate 

development process for the welfare of Scheduled Tribe (ST) communities in the State 
through democratic decentralization of power and empowering the Scheduled Tribe 
(ST) communities to participate in the planning, monitoring and implementation of 
Tribal Sub Plan (TSP) schemes in grass root level by constituting Territorial Councils, 
Autonomous Councils and Development Councils for different Scheduled Tribe (ST) 
communities in the State. 

 
The various Autonomous Councils constituted by the Government of Assam are 
under the following heads: 
 
Territorial Councils under Sixth Schedule of Constitution of India 
Statutory Autonomous Councils constituted under State Act.  
 
      The Autonomous Councils are given varying degrees of autonomy within the State 
Legislature. In Assam there are 3 Autonomous Councils under Sixth-Schedule of the 
Indian Constitution. The Statutory Autonomous Councils are constituted for Social, 
Economic, Educational, Ethnic and Cultural advancement of the Scheduled Tribe (ST) 
communities living in Core Areas as well as in Satellite Areas covering many districts 
of Assam. There are six (6) Statutory Autonomous Councils namely Rabha Hasong 
Autonomous Council, Mising Autonomous Council, Tiwa Autonomous Council, Deori 
Autonomous Council, Thengal Kachari Autonomous Council and Sonowal Kachari 
Autonomous Council. 

The Mising Autonomous Council was established under the Mising Autonomous 
Council Act, 1995 passed by Assam Legislative Assembly with its headquarter at 
Gogamukh, Dhemaji. An interim body of MAC was constituted in the same year. The 
Mising Autonomous Council Act, 1995 provides that the Mising Autonomous Council 
shall be constituted “comprising of Satellite Areas and Core Areas for social, 
economic, educational, ethnic and cultural advancement of the Mising and other 
Scheduled Tribe communities residing therein.” [5] 

2
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The Act provides for constitution of a 36 member General Council and a 15 member 
Executive Council out of the General Members. The General Council and the Executive 
Council ran on ad-hoc basis with nominated members since its inception till October, 
2013 when first election to the MAC was held and an elected body has assumed office 
on 6th November, 2013 which is now functioning smoothly. 

As a state subject and Tribal inhabitant region, the Autonomous Council has its own 
composition, power, functions and resources. The tribal’s development has not 
materialized its objectives in true sense of the terms. This provision of the Assam 
Government gave a little hope regarding the practice of tribal people participation in 
framing the policy and decision making. In the study it has been found that government 
of Assam hardly realized the importance of the Mishing Autonomous Council through 
investigation; own experience and observation study the problems and prospects of the 
Mishing community [9]. 

 
2. Objectives and scope of the study 

 
By introducing the Mishing Autonomous Council, the new Act ensure the 

Mishing people for active participation in framing policy and decision making at grass 
root level. In the study it has been found that powers are concentrated in the hands of 
some elite political leaders. Besides, majority of the tribal communities who are poor 
have remained mostly isolated and away from active participation in Autonomous 
Council elections. The mishing people only participate in voting once in five years. The 
objectives of council administration with the devolution of funds, functions and 
functionaries have not been reflected in the core and satellite areas. 

 
The provision of Autonomous council has a significant role in decision making 

process, identification of Mishing beneficiaries for various developmental schemes and 
measures. But it has not been seen in these council under study and Mishing people 
active involvement also has not been reflected in local affairs as provided by the 
councils act. This study intends to examine the question of Mishing people participation 
in Autonomous Council and how far the objectives of the Act has excluded in Mishing 
dominated areas with special reference to upper northern Brahmaputra valley region. 

3. Methodology 
 
The framework and proposed methods for the research are given below. 
 

The study is a blend of descriptive and action research for Tribal people of Assam. 
The census method (i.e., complete enumeration survey) was followed. Both primary 
data (from Council officials, villagers, survey on mishing village, departmental records) 
and secondary data (analysis of both the print and digital literature) were used. 

 
To outline all potential opportunities of council and explore some unusual and 

unconventional opportunities based on existing facilities and available know-how, 

3
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proper implementation and provision of council’s plan and programs could be catered 
for.Content analysis and experts’ opinions were used to design in order to arrive at some 
suggestive measures to benefit the Mishing community. 

 
4. Functioning of the Autonomous Council 

 
The Mishing people active participation in formation of Autonomous Council’s 

body is essential for the successful working of democracy and regional development. 
The aims and objectives of the Autonomous Council is to decentralize and devolution of 
powers and functions and empower for tribal area development. But it is not mean that 
mere existence of adult franchise and periodic election. In the present context an 
autonomous council to be called the Mising Autonomous Council within the State of 
Assam comprising of the areas of the Village Councils as may be notified by the 
Government in the Official Gazette. The Mising Autonomous Council shall have 
maximum autonomy within the framework of the Constitution. The Mising 
Autonomous Council shall have a General Council and an Executive Council as 
provided herein after. Village Council: There shall be a Village Council for each block 
of villages as may be notified by the Government under sub-section (1) of Section-3 
consisting of approximately 6000 to 8000 tribal population. For the purposes of sub-
section (1) above, there shall be as many village councils as may be specified by the 
Government by notification in the Official Gazette [5]. 

 
THE MISING AUTONOMOUS COUNCIL ACT, 1995 As Amended by ASSAM 

ACT NO VIII OF 2001 and ASSAM ACT NO XXI OF 2005 AN ACT To provide for 
the establishment of an authority in the name and style of "THE MISING 
AUTONOMOUS COUNCIL" and for certain matters incidental thereto and connected 
therewith. Preamble: Whereas it is expedient to provide for the establishment of the 
Mising Autonomous Council within the State of Assam with maximum autonomy 
within the framework of the Constitution, comprising of Satellite Areas and Core Areas 
for social, economic, educational, ethnic and cultural advancement of the Mising and 
other Scheduled Tribe communities residing therein. It is hereby enacted in the Forty-
sixth Year of the Republic of India,[5] 

 

(1) This Act may be called the Mising Autonomous Council Act,1995.  
(2) It extends to the whole of the state of Assam.  
 (3)It shall come into force on such date as the State Govt. may, by a notification in the 
official gazette, appoint and different dates may be appointed for different provisions of 
the Act or different areas. 
 

The Mishing Autonomous council has completed its term through decades. The new 
act made the common Mishing people (the voters) to take part in the decision making 
process. But the developmental measures yet to be formulated at the remote tribal areas. 
A new innovation with various developmental livelihoods schemes and program has 
been initiated through the funds allotted from the Assam Government. The mishing 
autonomous council has set up various infrastructure and asset for proper implementing 

4
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the developing schemes at various tribal inhabitant areas [5]. The awareness generation 
campaign has been conducting at various areas to make the Mishing people familiar 
with the innovative developmental schemes and programs by the official member in co-
operation with the general mass. The welfare and developmental schemes and projects 
taken up by Mishing Autonomous Council must conform to the policies of the state 
government for similar nature of schemes. In case of individual beneficiary oriented 
schemes, apex level and constituency level committees are constituted for proper 
implementation and monitoring of schemes. 

 
In the investigation it has been found that the developmental schemes and programs 

are not fully implemented at the very remote areas that led to deprivation of the Mishing 
people to active involvement in the decision making process. Generally, the elected 
member and other officials are not fully aware of the allotted funds released by the 
Government for different development and welfare schemes. The transparency of fund 
allotted and utilized by the council and accountability should be ensure by the social 
audit and supervision. There has been observed that no change in the attitudes of the 
Mishing people regarding the participation and direct involvement in decision making 
activities. 

 
The Mishing Autonomous Council is not free from party politics, the elected 

member are from the influence of tribal political party and also national level political 
party. The political party influence also reflects in the selection of beneficiaries for any 
developmental schemes. The general Mishing people does not involve directly or 
indirectly in planning, implementation, monitoring and evaluation of the council’s 
policy framework. Mishing women participation in policy framework has still been 
significantly low in comparison to 33% reservation [8]. It was positive aspects that has 
develop the interest of women participation in autonomous council.  

 
From the above study, it is found that the Mishing Autonomous Council act has not 

been able to fulfil the aspirants of the Mishing tribes and achieving the objectives by 
formulating their plan and policies to overcome the misery of the Mishing people. 

 
5. Finding of the study 
 

Through analysis of the above study, sum-up the finding with some suggestion 
in way of conclusion. The Autonomous Council reveals some sort of defects in proper 
functioning, particularly the general Mishing tribe active participation, role of council in 
remote areas and creating awareness among the tribes in the local affairs. The superior 
authorities, bureaucrats and political party directly or indirectly controlling over the 
council activities may lead to defective features for overall development. In order to 
examine the inter-personal questionnaire and interview has been conducted to the 
Mishing tribes of Dhemaji …….and their elected representatives about their role and 
responsibilities in regard to councils activities. Some of the negative aspects reflected in 
due course of study in achieving the goal of council act may be summarized as 

 

5
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1. Lack of general awareness of Mishing people about the council’s programs and 
policies. 

2. Mishing people get confused about the Council policies and State Government 
policies as they merge. 

3. Lack of proper co-ordination between the elected representatives and mishing 
people. 

4. Non-accountability of elected representatives to the Mishing voters. 
5. Non-grass root level planning and policy framework. 
6. Target and selection of developmental schemes and programs beneficiaries by the 

ruling party. 
7. Red-tapism and long official procedure formalities deprived the Mishing people. 
8. Lack of efficient and expert official for implementing the developmental schemes 
9. Influence of party organization. 
10. Elected representatives interested to satisfy the political party leader rather than 

general mass. 
 
6. Suggestions 
 

On the basis of the findings, field study experience and observation as 
suggested for effective ways for proper functioning and implementation of the 
developmental schemes of Autonomous Council for overall achievement of the goal. 

 
1. The elected representatives should take initiatives to review the socio-economic 

condition and timely inform to the executive of the council. 
2. Transparency and social audit must be done for proper implementation of 

developmental measures. 
3. Check and balances of the executive authority of the council. 
4. Developing awareness generation camps to popularize the schemes and programs 

of the council. 
5. Beneficiary selection must be done on basis of the needs of the Mishing people not 

through any political agent. 
6. Minimizing the gap between the executive and the general Mishing people. 
7. Provision of opportunity to Mishing people to express their problems and 

grievances without hesitation. 
8. Reducing the control of influence by the bureaucrats and political leaders in 

execution of plans and policy. 
9. The sole responsibility of the Mishing people to elect honest, educated and efficient 

representatives in order to achieve the developmental aspects. 
10. Efficient taxation policy to generate funds for developmental measures in the 

council areas. 
11. Active involvement and women participation, NGO, self help groups and other 

people’s organization must be involve in policy framework at grass-root level. 
 

6
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7. Conclusion 
 

It is true that in-spite of immense potentiality of resources, revenue and fund 
allocation of the Autonomous Council, the Mishing tribes of Assam has been lagging 
behind at socio-economic and politico overall development. The Council should realize 
and feels the problems and prospects of the Mishing community and take necessary 
initiative for smooth functioning and implementation of developmental activities at 
grass-root level. Active periodic monitoring and supervision by the Council may 
triggers the fruitful achievement of the tribal community.  
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Abstract 
 
  The protein sequence analysis is a heart in the field of bioinformatics. The 
bioinformatics field includes several research aspects, likely prediction of protein 
function from sequence and identity off-target effects of drugs. This research article is 
focused on protein complex detection. A pro-rank based fuzzy algorithm has been used 
to find out the overlapping protein complexes. The algorithm were tested on different 
datasets such as PPI-D1, PPI-D2,collins,DIP,Krogan core and phenotypes such as yeast 
Heterogeneous and yeast homogeneous datasets. The result shows that proposed 
algorithms predicts protein complexes with better accuracy compared to other state art 
algorithm such as cluster ONE, pro-rank, and prorank+ 
 
Keywords:  Fuzzy Algorithm, Datasets, Data Mining Techniques. 
 
Introduction 
 
  The concept of bioinformatics is merged with a holistic approach to data 
mining techniques. the solutions for the specific bioinformatics applications such as 
protein complex detection, proteins are fundamental to the cell structural components 
proteins are dynamically generated by a cell that executes the genetic program. some 
proteins have a unique function, the majority of them interact with other proteins 
forming protein-protein interaction networks to carry out processes in the cell. such 
processes include cell cycle control, differentiation, signalling, translation, transcription, 
protein folding, post transactional modification, and transportation. protein complexes 
are used to help us to predict the functions of proteins. There is evidence that many 
disease mechanisms involve protein complexes. For Example, the complex "RNA 
polymerase II" can produce mRNAs, snRNAs, many diseases are usually caused by an 
erroneous production of some protein complex various experiment technologies such as 
yeast two-hybrid purification generated a large amount of protein-to-protein interaction 
data. detecting overlapping protein complexes is a non-trivial task for two reasons, 
firstly the number of protein complexes is unknown for a given PPI network. secondly, 
the protein complexes may have many reliable interactions with other complexes. In this 
research, the fuzzy detection algorithm is applied with prorank to detect the overlapping 
protein complexes in the PPI network. to evaluate prorank based fuzzy quantitatively. 
the algorithm is applied to detect the overlapping protein complexes. in yeast datasets, 
PPI-D1, PPI-D2, collins, and krogan-core, DIP(Database of Interacting Proteins) 
Phenotypes such as yeast heterogeneous and yeast homogeneous and proposed 
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algorithm with popular clustering methods namely clusterONE and ProRank, ProRank+ 
for same dataset the predicted complexes are compared with two references namely 
cmplex-D1 and complex-D2 from MIPS( Munich Information Center for Protein 
sequence finally the results are compared using some evaluation criteria to measure the 
proRank based Fuzzy algorithm. 
 
Objective of the Study 
  The main objective is to predict the protein function of yeast from different 
perspective such as Protein structural class prediction, protein complex detection, 
alignment and pattern Identification. Specific objectives are as follows: 

 To align multiple protein sequences 
 To detect the overlapping macromolecule protein complexes with smart 

performance and robustness 
 Improved algorithm for predicting the secondary structure class of a particular 

protein sequence 
 A hybrid pattern matching algorithm to perform protein secondary structure 

prediction 

Protein Sequence Analysis 
 Proteins are common to all life and responsible for most complex functions that make 
life possible. Protein structure is usually deposited with  Protein Data Bank and in two 
major databases dedicated to protein structure fold classification Which are SCOP and 
CATH. Protein sequence analysis plays a major role, mainly in the area of complex 
detection, structural class prediction, sequence alignment, sequence and phylogenetic 
analysis, structure analysis, homology modeling, drug discovery, and so on. 
 
Applications of the Protein sequence analysis 
 It is a process of subjecting a protein sequence to a wide range of analytical methods to 
understand it's features, structure or evaluation and function. 
The Major Applications of Protein sequence analysis are: 

 profile comparison 
 gene prediction 
 Sequence Assembly 
 Drug Discovery 
 Protein Function Prediction 
 Homology Modelling 
 Identification and regulatory elements 

Protein Complex Detection 
 A Protein complex is a group of two or more polypeptide chains that directly interact 
with one another. In general, the protein complexes are identified from the protein-
Protein Interaction networks. Detection methods include yeast two-hybrid screening and 
affinity capture mass spectrometry that produce large amounts of protein to protein 
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interaction data which are noisier. This approach is planned to detect the protein 
complex from noisy interaction data. 
 
Detection of Overlapping protein complexes 
  Protein complex and detection of an overlapping protein complex from PPI 
Network, ProRank based fuzzy algorithm is used to find the overlapping protein 
complexes. Most of the cellular processes are done by multi-protein complexes. some 
proteins make stable complexes while others make transient associations. To understand 
and predict protein complex function at the system level is neither a straightforward nor 
trivial task. due to such issues function and complex prediction have become one of the 
most important and difficult challenges in computational biology. mainly diseases are 
usually caused by an erroneous production of some protein complex. 
 
Methodology 
  The Protein-Protein Interaction data as directed simple graph G= (V,E). node V 
is represented as protein and Edge E is represented as pair wise interactions between the 
proteins. 
 
The ProRank Method 
  ProRank is a protein complex detection algorithm stimulated by Google’s page 
rank algorithm. which ranks the web page according to their importance. Similarly, the 
ProRank algorithm finds the essential protein in the Protein Interaction Networks. The 
essential proteins play an important role in cell functions and it is the base for complexes to 
be formed.  
 
This algorithm consists of five stepssuchas: 

 Pruning 
 Filtering 
 Similaritycalculation 
 Ranking 
 Complexprediction. 

The ProRank based Fuzzy algorithm 
  Proteins may participate in Many cellular functions after the ranking step, 
Fuzzy detection algorithm proposed by Q.Wang and E.Fleury (2013) is used to find the 
overlapping community structure in complex networks. This algorithm predicts modular 
overlaps. This is nothing but a group of overlapping nodes. This algorithm overlaps the 
possibly overlapping communities into several different modular overlaps. The fuzzy 
algorithm is normally based on the Louvain algorithm which is basically an efficient 
partition detectionalgorithm. 
 
  By repeating the Louvain algorithm, it computes a co-appearance matrix P = 
[pij]n×n that represents the probability of protein pairs i and j. if pij = 1 means that the 
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protein pairs are in the same community. If pij = 0 or nearer to 0 means that the edge 
may belong to different communities. 
 
Datasets 
  ProRank based Fuzzy algorithm was tested on a different large scale, Protein 
Interaction Networks yeast datasets (see Table 3.1), namely PPI_D1(Gavin et al., 2006), 
PPI_D2 (Gavin AC et al. 2002, 2006, Ho Y., 2002, Krogan et al,  2006)  Collins  
(Collins et al., 2007), and Krogan-core (Krogan et al., 2006) DIP (IoannisXenarioset al., 
2002), Krogan-extended (Krogan et al.,  2006)  gene  expression such  as  GSE7645  
(Sha W, et al., 2013), GSE22269 (Aghajan M, et al., 2010), GSE26923 (Lanza AM, et 
al, 2012) pathways such as Meiosis (Kanehisa M et al., 2000), MAPK (Kanehisa M et 
al, 2000) Cell Cycle (Kanehisa M et al, 2000), phenotypes such as Yeast Heterogeneous 
(Hillenmeyer et al, 2008) and Yeast Homogeneous (Hillenmeyeret al., 2008). 
 
Table 1 : Total number of proteins and interactions of datasets 

Dataset Total number of interactions Total number ofProteins 

PPI - D1 6531 1430 

PPI – D2 23399 3869 

Collins 9074 1622 

DIP 17491 4255 

Krogan-Core 7123 2708 

Yeast 
Heterogeneous 

49978 630 

Yeast 
Homogeneous 

49967 631 

 
Result 
  The experimental results that quantify the performance impact for different 
datasets are presented. The effectiveness of the proposed ProRank based fuzzy detection 
algorithm is evaluated. That also includes gene expression, pathways, and phenotypes. 
ProRank based fuzzy detection algorithm achieves higher performance for all the 
metrics than the existing algorithms for the PPI-D1 dataset with reference to Complex-
D1 and Complex-D2 and its performance metrics. superior performance is achieved for 
PPI-D2 and Collins datasets. 
 
 
 
 
 
 

11



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:9, ISSUE:11(4), November :2020 

 

www.ijmer.in  
 

 
Table 2 : comparison of PPI-D1 dataset 

Dataset: 
PPI-D1 

 
Complex –D1 

 
Complex –D2 

 
Algorithms Total 

Cluster 

 
Acc F - 

mea 

 
CR 

 
PPV 

 
SE
P 

 
AC
C 

F- 
mea 

 
CR 

 
PPV 

 
SE
P 

ProRank 
based Fuzzy 

120 68.86 68.65 84.
04 

87.1
5 

5.2 75.
34 

77.
73 

88.
85 

91.
84 

5.4 

ProRank + 118 61.67 62.31 77.
21 

78.4
4 

4.9 68.
63 

62.
17 

82.
48 

86.
63 

5.1 

ProRank 101 59.44 60.23 74.
39 

75.7
0 

4.5 66.
54 

59.
87 

79.
55 

83.
73 

4.3 

Cluster One 56 49.07 60.23 63.
79 

66.6
6 

3.1 55.
32 

23.
85 

25.
00 

17.
28 

3.9 

 
 
Table 3 : comparison of PPI-D2 dataset 

Dataset: 
PPI-D2 

 
Complex –D1 

 
Complex –D2 

 
Algorithms Total 

Cluster 

 
Acc F- 

mea 

 
CR 

 
PPV 

 
SEP 

 
ACC F- 

mea 

 
CR 

 
PPV 

 
SE
P 

ProRank 
based 
Fuzzy 

 
213 

 
74.
17 

 
77.3
6 

 
88.
85 

 
91.
53 

 
5.3 

 
68.8
5 

 
68.
33 

 
84.
80 

 
87.0
6 

 
5.5 

ProRank + 190 67.
83 

66.6
8 

83.
06 

86.
69 

4.8 61.6
7 

67.
58 

76.
20 

78.0
1 

4.5 

ProRank 164 65.
38 

64.4
5 

80.
02 

83.
67 

3.6 59.7
9 

67.
45 

73.
49 

75.3
9 

4.2 

Cluster One 85 49.
90 

59.7
6 

63.
69 

66.
07 

2.8 19.2
9 

29.
15 

9.4
1 

9.88 3.7 
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Table 4 : comparison of Collins dataset 

Dataset: 
Collins 

 
Complex –D1 

 
Complex –D2 

 
Algorithms Total 

Cluster 

 
Acc F - 

mea 

 
CR 

 
PPV 

 
SE
P 

 
ACC F- 

mea 

 
CR 

 
PPV 

 
SEP 

ProRank 
based 
Fuzzy 

 
116 

 
75.
77 

 
77.
81 

 
89.
64 

 
91.
12 

 
4.8 

 
68.
53 

 
67.
09 

 
83.
45 

 
87.8
4 

 
4.9 

ProRank + 115 62.
06 

70.
44 

76.
05 

78.
29 

4.6 68.
41 

80.
33 

82.
56 

86.2
1 

4.0 

ProRank 113 59.
82 

68.
09 

73.
27 

75.
56 

3.8 66.
33 

77.
36 

79.
63 

83.3
2 

3.3 

Cluster One 105 49.
29 

60.
39 

64.
40 

66.
83 

3.6 31.
71 

38.
95 

23.
80 

30.8
6 

2.4 

 
 Table 5 : comparison of Krogan-Core dataset 

Dataset: 
Krogan-Core 

 
Complex –D1 

 
Complex –D2 

 
Algorithms Total 

Cluster 

 
Acc F - 

mea 

 
CR 

 
PPV 

 
SE
P 

 
ACC F- 

mea 

 
CR 

 
PPV 

 
SEP 

ProRank based 
Fuzzy 

 
171 

 
67.
67 

 
68.1
1 

 
83.
84 

 
87.2
2 

 
5.8 

 
74.3
4 

 
77.
13 

 
88.
74 

 
90.8
1 

 
5.9 

ProRank + 110 67.
59 

80.3
1 

82.
28 

86.8
3 

4.2 60.9
5 

70.
66 

76.
63 

78.9
9 

4.6 

ProRank 58 65.
15 

77.6
3 

79.
27 

83.8
0 

3.7 59.
9 

68.
05 

73.
91 

76.3
5 

3.8 

Cluster One 106 49.
78 

59.7
8 

64.
75 

65.8
6 

2.9 31.8
2 

47.
01 

26.
52 

34.5
6 

3.1 
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Table 6 : comparison of DIP dataset 

Dataset: 
DIP 

 
Complex –D1 

 
Complex –D2 

 
Algorithms Total 

Cluster 

 
Acc F - 

mea 

 
CR 

 
PPV 

 
SEP 

 
ACC F- 

mea 

 
CR 

 
PPV 

 
SEP 

ProRank 
based Fuzzy 

 
232 

 
74.
02 

 
75.
17 

 
84.
89 

 
91.3
6 

 
5.4 

 
67.1
0 

 
77.
98 

 
89.
27 

 
87.
34 

 
5.6 

ProRank + 162 73.
89 

79.
84 

83.
14 

90.9
7 

4.1 66.5
7 

76.
18 

85.
19 

86.
17 

4.9 

ProRank 125 59.
08 

63.
45 

78.
46 

75.5
8 

3.8 65.3
0 

64.
63 

72.
84 

83.
23 

3.7 

Cluster One 77 49.
59 

59.
47 

65.
17 

65.4
8 

2.7 36.9
4 

49.
87 

27.
26 

29.
36 

3.1 

 
Table 7 : comparison of Yeast Heterogeneous dataset 

Dataset: Yeast 
Heterogeneous 

 
Complex –D1 

 
Complex –D2 

 
Algorithms Total 

Cluster 

 
Acc F - 

mea 

 
CR 

 
PPV 

 
SE
P 

 
AC
C 

F- 
mea 

 
CR 

 
PPV 

 
SEP 

ProRank based 
Fuzzy 

 
95 

 
67.
01 

 
67.9
3 

 
83.
36 

 
87.3
2 

 
5.7 

 
74.
25 

 
77.
58 

 
88.
99 

 
90.9
7 

 
5.9 

ProRank + 76 62.
69 

63.1
4 

77.
53 

80.6
1 

5.1 68.
06 

71.
48 

82.
74 

84.3
6 

5.3 

ProRank 47 59.
92 

59.3
8 

73.
95 

75.5
8 

4.7 65.
26 

65.
68 

80.
95 

83.9
3 

4.8 

Cluster One 31 49.
65 

60.6
9 

64.
48 

65.9
6 

4.3 56.
35 

32.
05 

44.
58 

31.6
3 

4.5 
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 Table 8 : comparison of Yeast Homogeneous dataset 

Dataset: Yeast 
Homogeneous 

 
Complex –D1 

 
Complex –D2 

 
Algorithms Total 

Cluster 

 
Acc F - 

mea 

 
CR 

 
PPV 

 
SEP 

 
AC 
C 

F- 
Mea 

 
CR 

 
PPV 

 
SEP 

ProRankbased 
Fuzzy 

 
41 

 
74.3
4 

 
77.
27 

 
88.
20 

 
91.8
6 

 
5.5 

 
67.
63 

 
68.3
2 

 
83.
12 

 
88.
64 

 
5.6 

ProRank + 37 68.5
9 

71.
95 

81.
53 

85.6
3 

5.0 61.
36 

62.4
9 

77.
46 

82.
63 

5.2 

ProRank 34 66.0
1 

64.
95 

79.
08 

83.2
0 

4.6 59.
76 

58.5
5 

73.
07 

75.
28 

4.8 

Cluster One 25 49.2
0 

60.
00 

64.
25 

65.3
0 

4.4 43.
15 

31.9
6 

42.
14 

30.
86 

4.6 

 
Conclusion 
  The Protein-Protein Interaction network and the existing algorithms used to 
predict the protein complexes from the PPI networks. this study proposed a ProRank 
based fuzzy algorithm for predicting the overlapping proteins. Also, this study explores 
the performance of the proposed algorithm with the existing algorithms on different 
datasets such as PPI-D1, PPI-D2, Collins, DIP, Krogan Core, Phenotypes such as Yeast 
Heterogeneous and Yeast Homogeneous datasets. Overlapped protein complexes 
predicted in this fashion show noticeable quality with respect to those obtained with 
other standard clustering techniques. The study also reveals that the proposed ProRank 
based fuzzy algorithm predicts protein complexes with better accuracy compared to 
other state of artalgorithms. 
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Abstract 
 

Earlier foreign direct investment (FDI) was looked with great suspicion by 
many developing countries but now the dilemma has been removed and it is regarded as 
a catalyst for economic growth and important vehicle for transfer of technology from 
developed to developing countries. Several theoretical and empirical studies have been 
conducted to investigate whether economic growth is influenced by the FDI Inflows. 
This paper deals with review of literature to study the impact of FDI on economic 
growth and economic development. In this literature survey, emphasis has been done to 
study the bi-directional relation between FDI and economic growth, impact of FDI on 
domestic investment (DI) and role of absorptive capacity to attract and optimally utilize 
the flow of FDI. The analysis of results highlights various determinants and impact of 
FDI. This particular paper have studied reviewed literatures from two angles. First 
dimension is to see the impact of FDI on economic growth/development. FDI is 
considered as one of the explanatory variable of economic growth and growth variable 
is dependent variable. Second dimension is impact of growth/development variables on 
FDI. 
 
Keywords:Foreign Direct Investment (FDI), Economic Growth, Economic  
Development 
 
Introduction 

FDI refers to an investment in foreign country where the investor retains 
control over the investment. This is a long term capital investment because this cannot 
be easily liquidated. It typically takes the form of starting a new venture or subsidiary, 
acquiring a stake in an existing firm or starting a joint venture in the foreign country. 
This paper provides an overview of few studies from the vast literature available on 
various dimensions of international FDI. This particular paper have studied reviewed 
literatures from two angles. First dimension is to see the impact of FDI on economic 
growth/development. FDI is considered as one of the explanatory variable of economic 
growth and growth variable is dependent variable. Second dimension is impact of 
growth/development variables on FDI. This means that what extent growth or 
developmental variables influence FDI. FDI is considered as the dependent variable. 
 
Impact of FDI on Economic Growth/Development: 

There is conflicting evidence in the literature regarding the impact of 
multinational enterprises (MNEs) and FDI on both transitional and long-term economic 
growth. [Nair-Reichert, A. and Weinhold, D. Causality Tests for Cross-Country 
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Panels: New Look at FDI and Economic Growth in Developing Countries. Oxford 
Bulletin of Economics and Statistics, 63, 2000, 153-171.] While some studies, both 
theoretical and empirical, indicate that FDI may have a strong positive effect on growth 
rates in developing countries, others suggest that these positive effects may not be 
unconditional and point to the lack of technological spill overs and the possibility of the 
development of enclave economies. This paper has focused attention on whether FDI 
flows to developing countries over the last decade enhances overall economic growth. 
One important finding of this study is that the relationship between investment, both 
foreign and domestic, and economic growth in developing countries is highly 
heterogeneous. Second, despite the large amount of variation across the countries, the 
paper can draw some policy relevant inferences from this analysis. While domestic 
investment seems be strongly correlated contemporaneously with growth, it is not as 
strong a causal determinant of future growth as foreign direct investment. There is some 
evidence that the efficacy of FDI in raising future growth rates is higher in more open 
economies. This relationship is also highly heterogeneous across countries. 
 

Another study estimates the effects of FDI inflows on economic growth after 
controlling for other growth determinants and the potential biases induced by 
endogeneity, country-specific effects, and the inclusion of initial income as a regressor. 
[Carkovic, Maria V. and Levine, Ross Eric, Does Foreign Direct Investment 
Accelerate Economic Growth? (June 2002). University of Minnesota Department of 
Finance Working Paper. Available at 
SSRN: https://ssrn.com/abstract=314924 or http://dx.doi.org/10.2139/ssrn.314924].  

 
This paper examines whether the growth-effects of FDI depend on the level of 

economic development, level of educational attainment, the level of financial 
development and trade openness of the recipient country. FDI has increased 
dramatically since 1980s. Furthermore, many countries have special tax incentives and 
subsidies to attract foreign capital. An influential economic rationale for treating foreign 
capital favourably is that FDI and portfolio inflows encourage technological transfer 
that accelerate overall economic growth in recipient countries. While microeconomic 
studies generally, though not uniformly, shed pessimistic evidence on the growth effects 
of foreign capital, many macroeconomic studies find a positive link FDI and Growth. 
Previous macroeconomic studies, however, do not fully control endogeneity, country 
specific effects, and inclusion of lagged dependent variables in the growth regression. 
The paper finds that FDI inflows do not exert an independent influence on economic 
growth. Thus, while sound economic policies may spur both growth and FDI, the results 
are inconsistent with the view that FDI exerts positive impact on growth that is 
independent of other growth determinants. 
 

Economic development is an all-encompassing concept. It centres on economic 
and social progress, political freedom, social justice, and environmental soundness. All 
these matters combine to contribute to an overall high standard of living. Generally, the 
countries with faster economic growth have more rapid improvement in health and 
education outcomes, progressively freer political system, increasingly more equitable 
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distribution of wealth, and enhanced capacity for environmental management. 
Therefore, while economic growth does not bring about automatically other aspects of 
social, institutional and environmental improvements, without economic growth, there 
are limited prospects for such achievements. In this context, the paper examines the role 
of FDI in economic development as a key ingredient for successful and sustainable 
economic growth and as part of a mechanism to social development. [Xiaolun Sun, The 
distribution of foreign direct investment in China, No 1720, 2002, Policy Research 
Working Paper Series, The World Bank] 
 

Moreover, despite the tremendous potential of FDI in economic development, 
it does not provide answers to all developmental problems. For example, while FDI 
helps raising income levels, it cannot automatically reduce existing inequalities and can 
even exaggerate them in the short run by putting a premium on people with higher 
skills. Public policies need to be in place to support the poorer segments of society. The 
role of FDI in this process is, by virtue of its impact on productivity and growth, to 
generate the resources needed to fund the government-led programs that improve social 
safety nets and provide basic social services. Moreover, the delivery of social services to 
the poor – from insurance schemes to access to basic services such as water and energy 
– can also benefit from reliance on foreign investors. It is thus imperative for the 
national governments to create the pre-conditions for FDI to flow in and work its 
wonders. 
 
Thus, the governments need to provide: 
1. Basic political and macroeconomic stability that offers reasonable predictability so 

that investors can make normal business decisions; 
2. A rules-based legal and regulatory environment that facilitates doing business rather 

than harassing it; 
3. An adequate physical and social infrastructure that assist the smooth functioning of 

the market and transferring of knowledge; and 
4. Appropriate investment promotion efforts that disseminate information about the 

investment site and service existing and potential investors. 
 

Another study shows that the benefits of FDI vary greatly across sectors by 
examining the effect of foreign direct investment on growth in the primary, 
manufacturing, and services sectors. [Laura Alfaro, the Review of Economics and 
Statistics, Vol. 90, No. 2 (May, 2003), pp. 347-368]. This paper revisits the FDI and 
economic growth relationship by examining the role FDI inflows play in promoting 
growth in the main economic sectors, namely primary, manufacturing, and services. 
Often-mentioned benefits, such as transfers of technology and management know-how, 
introduction of new processes, and employee training tend to relate to the manufacturing 
sector rather than the agriculture or mining sectors. The paper examines whether FDI in 
the primary, manufacturing, and services sectors exerts different effects on a country’s 
growth. This paper finds that FDI flows into the different sectors of the economy 
(namely primary, manufacturing, and services) exert different effects on economic 
growth. FDI inflows into the primary sector tend to have a negative effect on growth, 
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whereas FDI inflows in the manufacturing sector a positive one. Evidence from the 
foreign investments in the service sector is ambiguous. Despite the limitations of the 
data used, the results are robust to the inclusion of other growth determinants, such as 
income, human capita measures, domestic financial development, institutional quality, 
different samples, and the use of lagged values of FDI. 
 

Another paper starts by discussing the potential of FDI to affect host country 
economic growth. This paper has argued that the two main channels through which FDI 
can affect host country economic growth are technology spillovers and inflows of 
physical capital. [Johnson, 2005. "The Effects of FDI Inflows on Host Country 
Economic Growth," Working Paper Series in Economics and Institutions of 
Innovation 58, Royal Institute of Technology, CESIS - Centre of Excellence for Science 
and Innovation Studies.] This paper discusses and models the effects of FDI inflows on 
host country economic growth. Based on this discussion the paper argues that 
technology spill overs provide the strongest potential for FDI to enhance economic 
growth. Foreign MNEs have a technology advantage over domestic firms and MNE 
entry in the form of FDI results in a positive externality in the form of technology spill 
over from the MNE to domestic firms. The domestic firms are thereby able to improve 
their level of technology and become more productive. This paper investigates whether 
there are differences in the growth enhancing effect of FDI between developed and 
developing economies. This paper finds indications that FDI inflows enhance economic 
growth in developing economies but not in developed economies. 
 

Another study by Kholdy and Sohrabian in the year 2005 shows various links 
between financial markets, FDI and the economic growth. [Kholdy and Sohrabian, 
Financial Markets, FDI, and Economic Growth: Granger Causality Tests in Panel Data 
Model (February 2005). EFA 2005 Moscow Meetings. Available at 
SSRN: https://ssrn.com/abstract=676085 or http://dx.doi.org/10.2139/ssrn.676085].Inv
estigating the effect of FDI and financial markets on economic growth has important 
policy implications. Evidence on positive effect of FDI on economic growth weakens 
arguments for restricting foreign investment. Alternatively, evidence on positive effect 
of financial markets would influence policies on financial sector reforms and would 
have an impact on the laws and regulations on international financial liberalization. The 
results reveal bi-directional causality between growth and financial development where 
growth causes financial development in more countries than the reverse. The study finds 
some support for the argument that financial systems will originally grow in response to 
services that is directed to it by the economic growth. Once this stage is reached, the 
direction of causality is reversed and financial sectors directly stimulate the economic 
growth. The results also indicate bi-directional causality between FDI and financial 
development in countries with relatively higher GDP per capita or better-developed 
financial markets. The results, however, suggest FDI does not induce economic growth. 
The paper does find causal link from FDI to economic growth even in countries with 
better-developed financial markets. 
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Another study has shown the importance of absorptive capacity in determining the 
effect of FDI on economic growth. [Kinoshita, Yuko and Lu, Chia-Hui, On the Role 
of Absorptive Capacity: FDI Matters to Growth (November 2006). William Davidson 
Institute Working PaperNo. 845.Available at SSRN: https://ssrn.com/abstract=944580.] 
The paper highlights the role of infrastructure as one of the most important conduits or 
constraints for enhancing the efficiency of FDI. In the overlapping generation model, we 
show that the degree of technology spill overs is determined by FDI inflows to the host 
country and a technology gap from the leading country, conditional on the country’s 
infrastructure level. If it falls short of a threshold, the country stagnates even when there 
are some FDI inflows and a room for technology catch-up. On the other hand, if the 
country’s infrastructure is sufficiently high, the country will benefit spill overs from FDI 
and attain the higher level of growth. This paper contributes to the FDI-growth literature 
by confirming that FDI is indeed an important channel of international technology 
diffusion if the host country has absorptive capacity. It also distinguished three factors 
that influence the degree of technology spill overs—relative backwardness (initial 
technology gap), FDI intensity, and absorptive capacity to affirm the complementarity 
among these factors. More importantly, the main finding of this paper suggests that FDI 
alone is not a panacea for economic development; the host country should undertake 
infrastructure investment prior to attracting FDI in order to maximize the incidence of 
technology spill overs from FDI. The finding leads to the policy implication that 
infrastructure development should be an integral part of growth strategy especially when 
a country is opening up for foreign investment. In developing countries, public 
investment can provide physical infrastructure prior to attracting FDI. Despite further 
infrastructure needs, the share of infrastructure investment financed by the public sector 
has been on a declining trend during the last three decades in a number of developing 
countries. In the countries that face tight fiscal deficit limits because of fiscal 
adjustments or institutional constraints, the increasing involvement of the private sector 
is needed in building physical infrastructure. Other alternative to public investment is 
public-private partnerships (PPPs). Attracting FDI in the key infrastructure sectors such 
as telecommunication, energy, and transport could also substitute public financing to 
support increased infrastructure investment without adding to direct government 
borrowing and help create a vicious cycle of foreign investment inflows in other sectors. 
 

In recent days, BRICS countries (Brazil, Russia, India, China and South Africa) the 
fast developing economies of the world having larger market potentials are expected to 
attract larger inflow of FDI. This study made an attempt to identify the factors 
determining the FDI inflows of BRICS countries from the period 1975 to 2007. The 
determinant factors include: Market size, Economic Stability and Growth Prospects, 
Cost of Labour, Infrastructure Facilities, Trade Openness, Currency value and Gross 
capital formation. The study [Narayanamurthy, Perumal and Kode,International 
Journal of Business Science & Applied Management (IJBSAM), ISSN:1753-0296, Vol.5, 
2010, Issue.3,1-13] finds that other than Economic Stability and Growth prospects 
(measured by inflation rate and Industrial production respectively), Trade openness 
(measured by the ratio of total trade to GDP) all other factors seem to be the potential 
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determinants of FDI inflows in BRICS countries. The results are robust in general for 
alternative variables determining FDI flows. 
 

The analysis has some policy implications towards the improvement of 
investment climate to attract higher FDI inflows into BRICS countries that are expected 
to facilitate their economy in enhancement of Market potential, Infrastructural 
development and Capital Formation. Inflation (the Economic stability variable) and the 
Industrial production (the Growth Perspective variable) are critical factors in attracting 
FDI, which helps to make appropriate policies for improving the performance of 
domestic economy. Therefore, it is an important object to maintain the stability of the 
currency of the host country to attract increased FDI. The benefit of trade openness in 
terms of their impact on FDI is not validated in this study. Thus, BRICS countries as 
developing nations have to involve themselves in the path of economic reform and 
liberalization activities. As expected, the negatively significance of wage rate seems to 
validate the study as the determinant of FDI. The tag of fast-paced economic growth 
notwithstanding, Brazil, Russia, India, China and South Africa (BRICS), will have to 
tackle the challenge of ensuring and achieving growth without sacrificing equity, and by 
utilizing the benefits of innovation to address the issues of inequality of economies. The 
challenge is to have an innovation policy that will ensure growth accompanied by 
equity, for which they must have necessary institutional mechanisms in place. Thus, 
BRICS nations should face the challenges, ranging from gradual deterioration of 
demographies and questions about environmental sustainability to potential 
international trade frictions. The economic growth should be maintained at least at 
current levels instead of slow down. The BRICS countries’ short and medium-term 
outlook remains favourable in relation to the advanced economies. Investment ratios in 
Brazil remain very low. Russia is highly dependent on hydrocarbons and therefore it 
faces very adverse demographic developments. India will have to overcome domestic 
opposition to growth-enhancing and growth-sustaining economic reforms. South Africa 
has to make initiation in promoting investment flows. Overall, the emergence of the 
BRICS nations have to be seen in the context of the innovation system that could evolve 
a proper understanding of the dynamics of innovation in these countries under 
globalization which would be of immense policy relevance not only for each of these 
countries but also for the BRICS as a group and other less developed countries that are 
aspiring to catch up. Thus, the BRICS nations have to figure out that the engine of 
growth and development including for heavily indebted countries lies in the execution 
of major infrastructure projects, investment, and technological innovations carried out in 
an environmentally conscious fashion. 
 
Conclusion 

Thus, the overall significance this study would contribute to a greater 
understanding of the FDI determinants in the emerging markets, as well as, the findings 
of this study would also lay emphasis on the importance of liberalization and economic 
policy reforms. The papers under this heading are mainly concerned with the impact of 
FDI on economic growth/development. FDI is taken as an explanatory variable which 
try to establish relationship with economic growth. Most of the studies have been 
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concluded that there is a positive link between FDI and economic growth. FDI has 
positive contribution in economic growth. Most of the studies favored the positive 
relation between FDI and economic growth. This study concluded that the positive 
relation between these two variables depends on the existence of absorptive capacity, 
favourable FDI policy, sound socio-economic and political condition, lower level of 
risk, openness of an economy, lower level of corruption, sound economic growth, and 
higher rate of DI in the host countries to optimally utilize the spill over effect of FDI. 
This study found the existence of bi-directional relation between these two variables. 
FDI supplements DI in the presence of sufficient and sound absorptive capacity rather 
than substituting it. But it would be beneficial for the economy in transitional process to 
adopt export-led growth rather than FDI-led growth due to lack of absorptive capacity 
and inefficient socio-economic and political condition. FDI stimulates sustainable 
growth, when it enhances economic growth with increasing the overall productivity in 
the economy. While formulating the FDI policy, policymakers should be cautious 
regarding the absorptive capacity and socio-economic and political condition of the 
economy so that FDI must augment and enhance economic growth rather than 
substituting and retarding economic growth. 
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Abstract 
 

Asset Liability management of a bank refers to strategic decision making and 
devising strategies with respect to mitigation of different types of risk with a core 
objective of risk minimization and profit maximization. Banks are exposed to varied 
types of risk of which LIQUIDITY risk is crucial as it enhances the other risks and leads 
to the risk of insolvency and bankruptcy of a bank. Asset Liability Management 
committee of a bank works on management of liquidity position of a bank by preparing 
various statements as per guidelines. The Liquidity Coverage ratio (LCR) is a 
requirement under Basel III whereby banks are required to hold an amount of high-
quality liquid assets that's enough to fund cash outflows for 30 days.  The maintenance 
of requisite LCR became mandatory from December, 2015. The present paper analyzes 
the Liquidity Coverage ratio of 15 public and 15 private sector banks using One way 
Anova to see if there is significant difference in LCR among selected public and private 
banks. Students t-test is used to compare the two independent groups i.e. Public and 
Private sector banks LCR to know if there is significant difference in means of the two 
groups. The t-test shows that there is no significant difference in mean LCR of public 
and private sector banks. 

 
Keywords:Asset Liability Management, Liquidity Risk, High Quality Liquid Assets, 
Net Cash Flows and Liquidity Coverage Ratio. 
 
1. Introduction 
 

Liquidity and liquidity risk management are the key factors for the safety of 
business operations in any commercial banks (Bertham, 2011). The most characteristic 
sign of the financial crisis is insufficient and ineffective method of managing liquidity 
risk. LCR is a part risk management regime of a bank and Asset Liability management 
committee deals with it. 
 

In the backdrop of the global financial crisis that started in 2007, the Basel 
Committee on Banking Supervision (BCBS) proposed certain reforms to strengthen 
global capital and liquidity regulations with the objective of promoting a more resilient 
banking sector. In this regard, the Basel III rules text on liquidity – “Basel III: 
International framework for liquidity risk measurement, standards and monitoring” was 
issued in December 2010 which presented the details of global regulatory standards on 
liquidity. Two minimum standards viz. Liquidity Coverage Ratio (LCR) and Net Stable 
Funding Ratio (NSFR) for funding liquidity were prescribed by the Basel Committee 
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for achieving two separate but complementary objectives.1 LCR promotes short term 
resilience and the later promotes long term resilience to survive stress situations and 
liquidity disruptions. 
 

Liquidityratios are used to determine a company's ability to pay off current 
debt obligations while LCR measures a company's ability to meet its short-term 
financial obligations for a 30 day stress period. 

 
The major research question is  

 Is Liquidity Coverage ratio of public sector banks the same? 
 Is Liquidity Coverage ratio of private sector banks the same? 
 Is there any mean difference in LCR among the two groups? 

 
1.1 Meaning of Liquidity Coverage Ratio 

The liquidity coverage ratio (LCR) refers to the proportion of highly liquid 
assets held by financial institutions, to ensure their ongoing ability to meet short-term 
obligations. 
LCR= High quality liquid asset amount (HQLA)/ Total net cash flow amount 

 The LCR is calculated by dividing a bank's high-quality liquid assets by its 
total net cash outflows, over a 30-day stress period. 

Banks are required to hold an amount of high-quality liquid assets that's enough to fund 
cash outflows for 30 days. At a minimum, the stock of liquid assets should enable the 
bank to survive until day 30 of the stress scenario, by which time it is assumed that 
appropriate corrective actions can be taken. 
 
The minimum requirement for the liquidity coverage ratio (%) (2015-2019)  

Minimum LCR  2015  2016  2017  2018  2019  
60%  70%  80%  90%  100%  

LCR became mandatory for banks whereby the requirement would be to maintain 
minimum 60% with effect from January 1, 2015 and rise in equal steps to reach the 
minimum required level of 100% by January 1, 2019. 
 
1.2 Meaning of Liquid Assets & Net Cash flows 

Liquid assets comprise of high quality assets that can be readily sold or used as 
collateral to obtain funds in a range of stress scenarios. They should be unencumbered 
i.e. without legal, regulatory or operational hindrances. Assets are considered to be high 
quality liquid assets if they can be easily and immediately converted into cash at little or 
no loss of value. 

There are two categories of assets which can be included in the stock of 
HQLAs viz. Level 1 and Level 2 assets. Level 2 assets are sub-divided into Level 2A 
and Level 2B assets on the basis of their price-volatility. Assets to be included in each 
category are those that the bank is holding on the first day of the stress period. The 
details regarding assets to be included in each category are specified with weightage and 

                                                
1https://rbidocs.rbi.org.in/rdocs/content/pdfs/CA09062014_A.pdf 
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credit rating on the RBI website. The details regarding calculation of net cash outflows 
are also stated on the website. 
 
1.3 Filling LCR returns 

Banks will be required to submit LCR returns to the Principal Chief General 
Manager, Department of Banking Supervision, Central Office, Reserve Bank of India, 
Mumbai on a monthly basis. Banks are required to disclose information on their LCR in 
their annual financial statements under Notes to Accounts, starting with the financial 
year ending March 31, 2015, for which the LCR related information needs to be 
furnished only for the quarter ending March 31, 2015. However, in subsequent annual 
financial statements, the disclosure should cover all the four quarters of the relevant 
financial year. The disclosure format is given on RBI website. 
 
2. Review of Literature 
 
Murphy (2019) explained the concept of liquidity coverage ratio, its formula and 
calculation, what does LCR tell about the bank’s liquidity position and limitations of 
LCR. It stated that we won't know until the next financial crisis if the LCR provides 
enough of a financial cushion for banks or if its insufficient to fund cash outflows for 30 
days. The LCR is a stress test that aims to make sure that financial institutions have 
sufficient capital during short-term liquidity disruptions. 
 
Giordana and Schumacher (2017) studied how the Basel III regulations, namely the 
Capital-to-Assets Ratio (CAR), the Net Stable Funding Ratio (NSFR) and the Liquidity 
Coverage Ratio (LCR), are likely to impact banks’ profitability (i.e., ROA), capital 
levels and default. The author predicted using preferred econometric model and based 
on the simulated data, the banks’ Z-score and ROA. The simulation exercise suggested 
that basically all banks would have seen a decrease in their default risk during a crisis 
episode if they had previously adhered to Basel III. 
 
Choudhry (2016) elaborated that how LCR is a business model changer and how LCR 
would impact the bank. LCR has to be studied along with its impact on balance sheet. 
The author emphasized that a 30 day stress period is too short to work as a cushion in 
unfavorable circumstances. He stated that integrating LCR into both the banks liabilities 
strategy and its internal funds pricing policy (FTP) should be done as a part of ALM 
strategy to ensure that the bank works towards optimizing the balance sheet from a 
regulatory, NII and customer franchise perspective. 
 
Konovalova (2016) focused on determination of bank capital adequacy level and 
assessment of financial strength of capital in Latvian commercial banks, as well as 
evaluation of liquidity position according to Basel III requirements. Research methods 
include: empirical analysis, comparative method, classification and generalization 
methods, cumulative analysis, as well as evaluation of capital adequacy and liquidity 
through quantitative change ratios. The main results and position of Latvian commercial 
banks according to Basel III include the following findings:  
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 weak banks will be driven out of the financial market,  
 there will be a shift of demand from short term to long term financing, 
 the risk of bankruptcy of banks will decrease, 
 Toughening of requirements to the capital and liquidity will lead to the reduc-

tion of crediting and recession of bank activity. 
 
3. Research Methodology 
 
3.1 Problem Statement 
 
The core problem of the study is: 

 Is the Liquidity Coverage ratio of selected public and private sector banks the 
same? 

 Is there any mean difference in LCR among the two groups? 
 
3.2 Research Objectives 

The broad objectives of the study are: 
 To study the LCR of selected private sector banks from the viewpoint of ALM. 
 To study the LCR of selected public sector banks from the viewpoint of ALM. 
 To analyze if there is any significant difference in LCR of private and public sector 

banks 
 To compare the mean LCR of private and public sector banks from the viewpoint of 

ALM. 
 To give findings and conclusions on the basis of the study. 
 
3.3 Hypothesis 
 Ho: There is no significant difference in Liquidity Coverage ratio among selected 

private sector banks in India. 
 H1: There is significant difference in Liquidity Coverage ratio among selected 
private sector banks in India. 

 Ho: There is no significant difference in Liquidity Coverage ratio among selected 
public sector banks in India. 
 H1: There is significant difference in Liquidity Coverage ratio among selected 
public sector banks in India. 

 Ho: There is no significant difference in mean Liquidity Coverage ratio among 
private and public sector banks in India. 
 H1: There is significant difference in mean Liquidity Coverage ratio among private 
and public sector banks in India. 

 
3.4 Research Design: The present study is descriptive in nature. 
 
3.5 Sampling Design: A sample of 15 (7 new + 8 old generation) private sector banks 
and 15 public sector banks is taken into consideration for the study. The sample banks 
are  
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Private Sector Banks (New +Old) Public Sector Banks 

Axis Bank Allahabad Bank 
DCB Bank Andhra Bank 
HDFC Bank Bank of Baroda 
ICICI Bank Bank of India 
IndusInd Bank Bank of Maharashtra 
Kotak Mahindra Bank Canara Bank 
Yes Bank Central Bank of India 
City Union Bank Corporation Bank 
Dhanlaxmi Bank Indian Bank 
Federal Bank Oriental Bank of Commerce 
J & K Bank Punjab National Bank 
Karnatak Bank State Bank of India 
Karur Vysya Bank Syndicate Bank 
Laxmi Vilas Bank UCO Bank 
South Indian Bank Union Bank of India 

 
3.6 Sources of Data: The present study is based on secondary data collected from 
Reserve Bank of India website, bank websites and moneycontrol.in. 
 
3.7 Period of Study: The study covers a period of 5 years (2014-’15 to 2018-’19). 
 
3.8 Data Analysis: Thestudy analyzes the Liquidity Coverage ratios of banks and 
statistical technique, One Way ANOVA is used to statistically prove or disprove the 
hypothesis. Students t-test is used to compare the means of two independent groups. 
 
3.9 Limitations of The Study 
 The study is confined to selected private and public sector banks only for a specific 

period of 5 years only. 
 The study is completely based on secondary data collected from annual reports of 

banks. 
 Only LCR has been analyzed to study liquidity framework of banks. Other aspects 

of key liquidity indicators have not been analyzed. 
 
4. Results & Discussions 
 
4.1 Liquidity Coverage Ratio of selected Private Sector Banks 
Liquidity Coverage ratio of last 5 years of 15 private sector banks is analyzed using One 
way Anova to see if there is significant difference between them. 
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Anova: Single Factor 

     SUMMARY 
      Groups Count Sum Average Variance 

  Axis 5 486.26 97.252 232.2573 
  DCB 5 712.91 142.582 1758.49 
  HDFC 5 504.13 100.826 174.6258 
  ICICI 5 534.49 106.898 245.5391 
  IndusInd 5 447.78 89.556 506.5115 
  Kotak 5 465.71 93.142 478.296 
  Yes 5 459.6 91.92 200.432 
  City Union 5 741.94 148.388 398.0067 
  Dhanlaxmi 5 1306.76 261.352 6216.062 
  Federal 5 709.2 141.84 321.001 
  J&K 5 1123.51 224.702 9254.002 
  Karnatak 5 681.6 136.32 2250.437 
  Karur Vysya 5 1139.91 227.982 517.2301 
  Laxmi Vilas 5 2121.33 424.266 59158.79 
  South Indian 5 854.48 170.896 3223.906 
   

ANOVA 
      Source of 

Variation SS df MS F 
P-
value F crit 

Between Groups 572331.9594 14 40880.85 7.21974 
1.82E-
08 1.860242 

Within Groups 339742.3403 60 5662.372 
   

       Total 912074.2997 74         
The above table shows p value is much lesser than the level of significance-5%. F value 
is also beyond the F critical region. Hence we fail to accept null hypothesis and accept 
alternate hypothesis that there is significant difference in liquidity coverage ratios of all 
the selected Private sector banks. 
 
4.2 Liquidity Coverage Ratio of selected Public Sector Banks: 
Liquidity Coverage ratio of last 5 years of 15 public sector banks is analyzed using One 
way Anova to see if there is significant difference between them. 
  

37



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:9, ISSUE:11(4), November :2020 

 

www.ijmer.in  
 

 
 
Anova: Single Factor 

     SUMMARY 
      Groups Count Sum Average Variance 

  
Allahabad 5 

1056.2
4 211.248 13559.23 

  Andhra 5 480.94 96.188 552.69 
  BOB 5 575.39 115.078 138.0854 
  BOI 5 634.01 126.802 848.8656 
  Bankof 

Maharashtra 5 675.38 135.076 3991.387 
  Canara 5 475.65 95.13 390.5545 
  Central Bank 5 966.83 193.366 5009.128 
  Corporation 5 582.39 116.478 2590.324 
  Indian Bank 5 613.17 122.634 912.4055 
  Oriental  5 510.52 102.104 166.8133 
  PNB 5 544.56 108.912 708.0872 
  SBI 5 561.45 112.29 980.8138 
  Syndicate 5 833.34 166.668 2096.809 
  UCO 5 957.12 191.424 2793.289 
  Union BOI 5 611.83 122.366 170.9804 
  ANOVA 

      Source of 
Variation SS df MS F P-value F crit 
Between 
Groups 

99476.7645
5 14 

7105.48
3 3.053105 

0.00133
1 

1.86024
2 

Within Groups 
139637.854
5 60 

2327.29
8 

   Total 239114.619 74         
The above table shows p value is much lesser than the level of significance-5%. F value 
is also beyond the F critical region. Hence we fail to accept null hypothesis and accept 
alternate hypothesis that there is significant difference in liquidity coverage ratios of all 
the selected Public sector banks. 
 
4.3 Mean difference in LCR of Public and Private sector banks 
Students t-test is used to compare the mean difference of LCR among the two 
independent groups i.e. Public and Private sector banks. The means of Private and 
Public sector banks is calculated for respective years of study and then Students t-test is 
applied to verify the differences in means. 
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t-Test: Two-Sample Assuming Unequal Variances 

     162.022 100.8587 
Mean 164.3213333 142.7657 
Variance 81.40953393 901.909 
Observations 4 4 
Hypothesized Mean Difference 0 

 Df 4 
 t Stat 1.374815237 
 P(T<=t) one-tail 0.120587264 
 t Critical one-tail 2.131846786 
 P(T<=t) two-tail 0.241174527 
 t Critical two-tail 2.776445105   

 
The calculated t value is lesser that tabulated t value i.e. t stat is less than the t critical 
two tail and p value two tail is more than 0.05 which implies that we do not reject null 
hypothesis. It implies that there is no significant difference in means of LCR of both the 
groups. 
 
5. Findings & Conclusions 
 
5.1 Findings 
The descriptive statistics shows that 
 Among the private sector banks, Laxmi Vilas Bank has highest LCR from 2015 

onwards i.e. 668% followed by J&K bank and Dhanlaxmi bank which is more than 
the required standard of 100%. None of the private sector banks have failed to abide 
by the minimum standard in respective years. 

 Among the public sector banks, Central Bank of India has highest LCR from 2015 
onwards followed by UCO bank, Syndicate Bank and Union bank of India which is 
more than the required standard of 100%. Corporation Bank has failed to abide by 
the minimum standard of 60% LCR in 2015 and Andhra Bank has failed to abide by 
the standard of 70% LCR for the quarter ended March 2016. 

The application of statistical techniques implies  
 There is a significant difference in Liquidity coverage ratio maintained by private 

sector banks and public sector banks 
 There is no significant difference in mean Liquidity coverage ratio of private sector 

bank group and public sector bank group. 
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5.2 Conclusion 
A failure to adequately monitor and control liquidity risk led a number of financial firms 
into difficulty in 2007, and the years that followed, and was a major cause of the Great 
Financial Crisis. To improve internationally active banks' short-term resilience to 
liquidity shocks, the Basel Committee on Banking Supervision (BCBS) introduced the 
LCR as part of the Basel III post-crisis reforms. 

The LCR is a stress test that aims to make sure that financial institutions have 
sufficient capital during short-term liquidity disruptions. A limitation of the LCR is that 
it requires banks to hold more cash and might lead to fewer loans issued to consumers 
and businesses. If banks issue a fewer number of loans, it could lead to slower economic 
growth since companies that need access to debt to fund their operations and expansion 
would not have access to capital. On the other hand, another limitation is that we won't 
know until the next financial crisis if the LCR provides enough of a financial cushion 
for banks or if its insufficient to fund cash outflows for 30 days.  
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Abstract 

The outbreak of coronavirus disease 2019 (COVID-19) rapidly escalated into a 
worldwide pandemic, creating a global health and economic crisis. It is a novel virus 
which is distinct from SARS-CoV and MERS-CoV, with Chinese horseshoe bats being 
the most probable origin. Transmission occurs primarily through droplet spread or 
contact routes. Oral health care involves use of aerosol producing devices as well as 
working in close proximity with the oral mucosa and secretions. The risk of cross 
infection could be high between dental practitioners and COVID19 patients. Following 
the universal norms, societal and government advisory, most of the dental practices and 
hospitals in India, have closed regular operation except for emergency and urgent cases. 
Among dentists, there is a constant, looming anxiety of encountering a COVID19 
infected patient especially when there is lack or limited of access to personal protective 
equipment, no proper standard protocol for management and possibility of incurring 
financial implications in the future due to decreased clinical operation hours. This paper 
aims to provide a perspective on the impact of COVID-19 pandemic on the mental 
health of dental practitioners in India. 

 
Keywords: Anxiety, COVID-19, Dentists, Fear, Mental Health. 
 
 
Introduction 

Joshua Lederberg had said, “the microbe that felled one child in a distant 
continent can reach yours today and seed a global pandemic tomorrow”. 1This has 
proved its relevance with the emergence of coronavirus disease 2019 (COVID-19) as 
the latest pandemic that is affecting global health and economy. COVID-19 pandemic 
erupted in the Wuhan City of People's Republic of China in December 2019.  

The World Health Organization on 30th of January 2020 declared the 
coronavirus disease 2019 (COVID‐19) a pandemic, due to the severe acute respiratory 
syndrome virus 2 (SARS‐CoV‐2). India saw its first case of COVID‐19 on the same 
day, and at the time of writing, on 4 August 2020, India has reported over 18,78,382 
patients, with over 39,188 related deaths.  

In history, there have been several pandemics of various infectious diseases, 
with plague being the most well known in the history of mankind. COVID-19 is the 
latest and certainly not the last pandemic.  
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With the worldwide spread of COVID-19, strict isolation strategies have been 
implemented. India underwent a complete lockdown from 25 March 2020 which was 
extended up till May after which the government planned unlock strategies in phases. 
The lockdown has affected and challenged different occupations including dentistry. 
Since dentistry primarily involves the treatment of the oral cavity and since, the oral 
mucosa has been accepted as a high-risk route of transmission for COVID-19, dentists 
have been forced to stop working in many states throughout India. The Dental Council 
of India had issued a guideline on 7 May 2020 to minimize the use of aerosol to treat 
patients. However, it is a well-known fact that most of the dental treatments generate 
aerosols. 

 
Influence of economy on mental health of DHCW 

Government designed isolation and quarantine strategies have primarily 
focused on reduction of transmission of the infection and flattening the rising curve of 
COVID 19. However, this has led to an economic crisis among the different strata of the 
society. It has been seen in several literature that anxiety, uncertainty and fear are 
common amongst the DHCWs.2,3 

 
Impact of COVID-19 on dental practice 

General measures have been established for all, including DHCWs, but, in 
addition to social distancing and mobility restriction measures, HCWs have to wear 
stricter personal protective equipment (PPE) at work.4 Routine dental procedures have 
been suspended because of the risk of cross-infection during dental care. Moreover, oral 
mucosa has been recognized as an entry route of infection, limiting dental activities to 
treat urgent and emergency procedures to minimize the production of drops or sprays. 
Additionally, dental companies and industries have decided to suspend part of their 
staff.5,6 Dentists feel a moral duty to reduce regular work to avoid spreading the 
infection among their relatives and patients. However, they also have a great concern 
about the financial consequences of a lockdown.7 There is a constant fear amongst 
dental practitioners to contract the disease. 

In a cross-sectional survey conducted by Niraj Kinariwala et al in 2020 
amongst 403 dental practitioners in India, showed that 61.5% had not purchased PPE, 
while N95 masks were not available to 55.8%. They concluded that Indian dentists are 
besieged by substandard, poor quality and heavily overpriced PPE kits, and this may be 
one reason for the latter responses. Additionally, a significant proportion of dental 
clinics in India are not geared for ideal donning and doffing of PPE. As for patient 
management concerns, 57.8% perceived that they like to request COVID‐19 test results 
from all patients prior to any aerosol‐generating treatment procedures, while 40.0% of 
the respondents wished to request the test only from symptomatic patients. Although a 
large proportion of respondents wished to ascertain COVID‐19 disease status of 
patients, during the post‐pandemic period, this is an unrealistic expectation, especially 
in a developing country such as India. Hence, scrupulous adherence to standard 
infection control measures including droplet precautions appears to be the only practical 
method currently available to prevent SARS‐CoV‐2 transmission in the operatory.8 
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The fear of getting infected with COVID-19 from a patient provides high 
psychological tension also a large number of patients are cancelling previously 
scheduled appointments had some have perceived vulnerability to infection during 
dental practice. 

 
Impact of COVID 19 on dental education 

Amidst the pandemic situation, face to face teaching and learning, laboratory 
and clinical training have been halted in dental colleges. Most of the colleges are 
running for short duration and students are attending on roster basis.  Therefore, this has 
necessitated alternative modes of presentation and assessment teaching through written 
online reports, multimedia workshops, problem-solving sessions, webinars, and 
computer-based exams.Preclinical and clinical training is of utmost importance for 
students, as it is during this stage that the students learn various manual and cognitive 
skills that prepare the students to enter the dental profession. Providing face-to-face 
activities with the students stands as an obstacle. Therefore, all those methodologies 
requiring direct interaction with students are no longer valid. Using the internet enables 
communication between academics and students through virtual libraries, emails, 
chatting, and video conferencing webinars and telecommuting allow a better suited way 
of education. In addition, the perception of virtual learning for dental students should be 
investigated to ensure a positive effect, allowing this virtual learning tool to keep the 
student attentive and motivated. It has been seen that lack of hands on practice has 
created frustration amongst post graduate students since most of the colleges and 
hospitals are conducting emergency treatment. Also, in India, a vast majority of students 
are from rural area where internet connectivity is poor or lacking completely which has 
made coping up with the schedule nearly impossible.9 

 
Signs and Symptoms commonly seen in DHCWs 

It has been seen that acute stress reactions include physical, cognitive, social, 
and emotional reactions or a combination of these. Lee et al.10 have reported irritability, 
low mood, insomnia, and posttraumatic stress symptoms. The economic crisis, 
occupational uncertainty have led to anxiety, stress, fatigue, mood disorders, depression, 
poor patient quality care, and, in worst cases, substance abuse and suicides.11 In dentists, 
the appearance of psychological symptoms has been related to the fear of contracting 
COVID-19, especially when having a background disease or a higher subjective 
overload. In a survey conducted by Anil Kumar RN et al in 2020, 235% more 
prevalence of stress among Indian endodontists was observed. Those endodontists that 
are either trainee or those who exclusively go for consultations, females and younger 
aged have higher risk for (dis)stress.12 

 

Strategies to overcome emotional distress 
India is the land of yoga, ayurveda and meditation. Self-care and psychological 

flexibility are essential aspects of psychological health. Experts recommend being self-
compassionate, staying active, and having time for leisure activities. 13 Additionally, 
they encourage healthy sleeping, eating, drinking, and exercising, and trying to focus on 
the positives. A psycho social helpline has been started by the National Institute of 
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Mental Health and Neurosciences (NIMHANS) with the Ministry of Health and Family 
Welfare, India.  It is advised to eat healthy food and refrain from alcohol and narcotics.  

 
Conclusion  

Dentistry is an integral part of the health care system and DHCWs must be 
prepared to play an important role to fight against the life-threatening disease. It is 
important to support the DHCWs to make this crisis period as tolerable as possible. The 
recent state of affairs obligates the need to strike a balance between the safety of the 
healthcare professionals yet providing optimum dental care to the patients requiring 
emergency intervention. 
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Abstract:  
 
Since the origin of the Earth, nature has been constantly changing. This change has 
taken place with the origin and evolution of human beings. Nature has changed at every 
stage of human evolution from primitive man to modern man. Since then, there have 
been variations in the nature of the elements, which have led to the outbreak of one or 
the other pandemic in the world. This is exactly how the Corona virus disease, Covid-
19, broke out in the Chinese city Wuhan, in December 2019. Which gradually spread 
from China to different cities of the world and took the form of pandemic. It causes a lot 
of damage, a lot of people die, the economies of different countries collapse and the 
economic situation deteriorates. However, it also has an advantage because nature has 
been saved from the hands of these cruel people, even if only for a while. People were 
destroying the nature and material of their interests. Forests, animals, birds, rivers, 
insects were all declining. Due to this pollution of human beings, one 
or other species became extinct every year. But during the Covid-19, there was a 
significant reduction in a human activity due to lockdowns throughout the country, 
and around the world, which reduced the amount of pollution in nature. Thus, the 
amount of water pollution, air pollution and soil pollution that was seen before Covid-
19 is greatly reduced due to lockdown during Covid-19. In different cities of India, the 
sky, air, river became free from pollution and the animals, nature, and forest got back to 
their previous state. 
 
Keywords – Covid-19, Lockdown, Air Pollution, Water Pollution, Soil Pollution, Clear 
Environment. 

 

Introduction 
    All the gifts of nature have come together to create the environment. Mountains, 
rivers, forests, jungles, insects, water, soils and animals, this environment of nature has 
developed with everyone. It took about 500 million years to develop this environment. 
Man originated about 20 million years ago. Man is a very intelligent animal so he has 
learnt to change his environment for his own benefit. By changing the environment 
man has come to a point where he has ruined a lot of things about the environment. As 
a result many times it has been good and many times it has been bad. As a result every 
year there is an outbreak of some or the other disease in nature. Every decades on earth 
different types of pandemic diseases occurred. for example, 1720-Bubonic plague in 
France, 1820- Yellow Fever in USA, 1920- H1N1, worldwide and now covid-19, 
corona virus disease ( it was first seen  in 2019, hence the name covid-19). which 
spread from the city of wuhan, China in December, 2019. It is believed to have 
originated in China's main meat market. From here it spread to other countries of the 
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world and at present it has become pandemic. To control which every country even 
India is lockdown. For that this pandemic can be controlled. March 12, 2020 at  WHO by 
this disease decides to announce Global pandemic. 
The pandemic was first reported in Kerala on 30.01.2020. Then in India on 22.03.2020 
‘Janata curfew’ was declared for a half day by our Honorable Prime Minister Narendra 
Modi. Then 25.03.2020 a complete lockdown was announced. 

 What is shown in this Article – In this article I have tried to show what human beings 
have done to the environment from the past to the present and how much the 
environment has endured that oppression. But still nature tries to fix this damage as 
much as possible. The damage done to the environment as much as before covid-19 was 
done during lockdown, but the environment fixed it itself, that is, nature is able to heal 
itself if it gives time to nature. 

Status of India before covid-19 
From the past to the present, human demand has increased. Man continues to destroy 
nature to meet his needs, and because of this destruction, today air, water and soil are 
polluted. 
Here we will discuss how and why air, water and soil have become contaminated. 
Air pollution  
    When the various elements present in the air are present at more or less than its exact 
level, call it air pollution.       
      The amount of air pollution is calculated based on the levels of the three components. 
For example - Sulphur dioxide, nitrogen oxides, SPM (suspended particulate matter) 
apart from these other air pollutants were also Lead, carbon monoxide, ozone, Asbestos 
etc.  
Air pollution in 4 metropoliton cities in India-  
(According to Central Pollution Control Board, Ministry of Environment, Forest and 
Climate Change) 

 Delhi- Ashok Vihar- 01.01.2019- PM2.5- Max 500 μg/m3  
         PM10- Max 500  
         NO2- Max 188 
         SO2- Max 39 
         CO- Max 132 
         OZONE- Max 109 
Kolkata-Victoria-01.01.2019- PM2.5- Max 424 
    PM10-Max 412 
    NO2-Max 229 
    SO2- Max 50 
    CO-Max 125 
    OZONE- Max 76 
 
 Mumbai- Bandra-01.01.2019- PM2.5-Max 321 
     PM10- Max 366 
     NO2- Max 127 
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     SO2- Max 50 
     CO- Max 132 
     OZONE- Max 59 
  
Chennai-Manali-01.01.2019- PM2.5- Max500 
    NO2-Max 17 
    SO2- Max 85 
    CO- Max 69 

Normal levels of different types of Air Pollution- The level of air pollution in India is 
mainly divided into six parts-  
   0-50 is Good , 51-100 is Satisfactory , 101-200 is Moderate , 201-300 is Poor , 301-
400 is very poor , 401-500 is severe  
Damage caused by Air Pollution –  Shortness of  breath is seen due to the effect of  
Sulphur dioxide gas, people get cough and shortness of  breath  when they come in contact 
with dust, prolonged exposure to Sulphur Dioxide Nitrogen dioxide and ozone gas causes 
Bronchitis in humans, moreover it has an effect on animals, the growth development and 
Reproduction of animals is hampered, excessive levels of air pollution different the growth 
and Reproduction of  fish in pond. It’s effect on  plants can be seen. 
 
 Increased concentration of  Sulphur dioxide in the air causes chlorosis in plant leaves. the 
effect of  NO2 gas is to impede plant growth and cause leaf  fading. Different types of air 
pollutants enter the body through the leaves of plants and photosynthesis disrupts the 
process of respiratory evaporation.  More over some harmful effects on air pollution can be 
seen on in animate objects. Air pollution in erodes and fades architectural precious oil 
paintings made of limestone, marble. various products made of rubber are damaged by 
the effect of  ozone gas. 
      As of 2016, about 140 million Indians breathe polluted air whose WHO according to 
the report. 51% of the emissions come from sophisticated equipment, 27% from 
vehicles, 17% from crop combustion and 5% from fireworks during Diwali. 
     Prolonged exposer to dust can cause shortness of breath, cardiovascular problems 
such as asthma, bronchitis, COPD, cellular breakdown in lungs . 
    The Global Burden of Disease Study of 2017 investigated in a report by The Lancet 
demonstrated that 76.8% of Indians are presented to higher encompassing particulate 
issue more than 40 μg/m³, which is essentially over as far as possible recommenced by 
public rules on surrounding air contamination. 
  As indicated by the WHO, India has 14 out of the 15 most contaminated urban 
communities on the planet regarding PM 2.5 fixations. 
    Overall introduction to PM 2.5 added to 4.1 million passings from coronary illness 
and stroke, cellular breakdown in the lungs, constant lung malady, and respiratory 
contaminations in 2016. 
  Air contamination in India is answerable for 12.5 percent of all passings in the nation, 
as per the State of India's Environment (SoE) report, 2019. 8.5 out of each 10,000 
youngsters in India kick the bucket before they turn five because of helpless air. 
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   Total energy related Co2 emission in 2018 is 13% from Transport, 3% from 
Agriculture , 34% from Industries , 4% from other energy sectors, 41% from Electricity 
and heat etc.  
Water pollution  
      The addition of any substance to what are the changing of water physical and chemical 
characteristics in any way which interference with its use of use for legitimate purpose is 
called water pollution . 
There are some of the major causes of water pollution - water is polluted when 
Industrial waste and pollutants combine in the surrounding water , the daily garbage 
emitted from the urban area has also polluted the water, various types of pesticides and 
chemicals used in agriculture are washed away by rain water and fall into water bodies 
and rivers on contaminating the water, a large number of Dead animals, human remains 
etc are dumped in the river and the water is polluted , in addition the idols of the Gods 
and goddess are contaminated by the excrement of the disease. 
BOD level in Water: Most perfect waterways will have a 5-day carbonaceous BOD 
under 1 mg/L. Respectably dirtied waterways may have a BOD esteem in the scope of 2 
to 8 mg/L. Waterways might be viewed as seriously dirtied when BOD esteems surpass 
8 mg/L Municipal sewage that is proficiently treated by a three-stage cycle would have 
an estimation of around 20 mg/L or less. Untreated sewage shifts, 

The waterway Yamuna, the explanation behind Delhi's presence, has 
experienced intensely contamination. At its place of exit from city restricts, the DO 
level 1.3 mg/l. In 2007, generally 50% of the city's crude sewage went straight into the 
waterway.  

Water pollution is measured based on Mercury, Arsenic, Chromium, 
Cadmium,Lead, Copper, Nickel, etc. 
 It has been surveyed that more than 80% of the all-out contamination load emerges from 
homegrown sources, for example from the settlements along the waterway course. 
 75 % of the contamination load was from untreated city sewage.  
 88 % of the city sewage was from the 25 Class I towns on the principle waterway.  
 In India, consistently, roughly 50,000 million liters of wastewater, both modern and 
homegrown, is produced in metropolitan zones.  
Just about 10% of the wastewater created is dealt with; the rest has released all things 
considered into our water bodies.  
      About 75 % of river water pollution in most of the urban areas is caused by 
polluted drains. It is not the only river also that contaminates groundwater. 
       Excessive water pollution in the Ghaghar river is causing the death of fish and 
other aquatic life in the river. The main reason for this the increase in the BOD level of 
the water.  
 
Problems:There are some of the major causes of water pollution - water is polluted 
when Industrial waste and pollutants combine in the surrounding water, the daily 
garbage emitted from the urban area has also polluted the water, various types of 
pesticides and chemicals used in agriculture are washed away by rainwater and fall 
into water bodies and rivers on contaminating the water, a large number of Dead 
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animals, human remains, etc are dumped in the river and the water is polluted, also 
besides the idols of the Gods and goddess are contaminated by the excrement of the 
disease. 
  Lack of drinking water, lack of sanitation, hygiene kills 0.4 million people a 
year in India and 0.52million people die due to air pollution. 7 people a week die in 
India due to contaminated water.  

The wastage of human feces falls into river, Canal, soluble organic and 
inorganic compounds, etc. they give rise to algae and fungi. disposal of various wastes 
of water makes the water generally unusable. 
  In urban and industrial areas waste products containing various toxic 
Chemicals from various Mills is a major cause of water pollution. This greatly reduces 
the amount of oxygen in the water. The presence of cadmium and chromium in the 
water results in the death of marine life. 

The cause of Eutrophication is that various types of fertilizers or nutrients such 
as phosphate if it comes from the land around the pond or lake and mixes with the water 
of the pond. 
 
Land Pollution 

Land pollution is the abnormal condition caused by the accumulation of 
various unwanted pollutants on the surface of the earth that disrupts the life of soil 
organisms. 
 The use of different types of pesticides herbicides and chemical fertilizers in agriculture 
degrades the quality of the soil and has a detrimental effect on life. causes of soil 
pollution can generally be divided into two types such as natural causes and manmade 
causes .Among the natural causes are the main ones - different types of Lava erupting 
from volcanoes contaminatethe surrounding soil, in urban areas acid rain destroys soil 
quality, Moreover different types ofbacteria, germs, viruses that combine in the soil and 
destroy the quality of the soil, land pollution is caused by the accumulation of various 
industrial wastes from different industrial centers such as leather, dyes, plastic, Mercury, 
Lead, etc, large quantities of  Non -Biodegradable materials such as polythene and 
plastic bags currently fall into the ground and caused land pollution, thermal power 
plant ash, coal, wastes mixes with soil and causes soil pollution. excessive use of 
pesticides and chemical fertilizers in agriculture also causes soil pollution. 
Total deposition of waste:India generates a large number of different types of 
garbage every year, most notably plastic waste, household garbage, and e-waste. India 
generates 100000 metric tons of waste per day, of which 9000 metric tons are 
generated in Mumbai and 8300 metric tons in Delhi. Cities in India generate 62 
million tones of waste every year and 26000 tones of plastic waste generates every 
year. 
The top 5 Municipal solid waste generators per year 

INDIA –in 2016 estimate- 277.1 million tones 
US-                       263.7 ,, 
CHINA-                              220.4   ,, 
BRAZIL-                            79.1     ,, 
INDONESIA-                      65.2      ,, 
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Top 10 Indian cities for waste Generation annually ( in lakh tones) 
 
Delhi- 30.6 
Greater Mumbai- 24.9 
Chennai- 18.3 
Greater Hydrabad- 16.4 
Bengaluru- 12.8 
Ahmedabad- 12.1 
Pune-  6.2 
Surat – 6.2 
Kanpur- 5.5 
Jaipur- 5.4 
 

The primary driver of soil contamination in Chennai is the unreasonable 
utilization of PCB (polychlorinated biphenyls) , which is utilized for making electrical 
hardware, paints, and so on. 
 Moreover, about 47,000 tones of e-waste were produced annually in Chennai and about 
18,000 tones in Delhi.About 4,762 kg of biomedical waste is generated from healthcare 
facilities in Mumbai. 
 A survey was conducted by CPCB (Central Pollution Control Board) in 60 major cities 
of India to find that about 4,059 tones of plastic waste is produced daily. 
 
Problems: Soil contamination is then found in a variety of file problems that are 
subsequently transmitted among Humans, animals and plants.When soil diseases are 
transmitted by germs diseases like Cholera, dysentery, typhoid, etc. in the human 
body. The effects of cadmium cause various problems in the human body. Soil 
contamination by Radioactive substances causes genetic problems in plants and 
animals. Moreover, as a result of soil pollution, the natural balance is disturbed. Land 
pollution and soil erosion progress animals are forced to change habitats and adapt to 
new conditions. Thus a few animal types are in danger of annihilation. 

Severe contamination of soil has adverse effects on humans leading to skin 
cancer and human respiratory problems. 
  Around 9500 people worldwide are affected by skin cancer every day. 
It's ill effects due to soil pollution are above the development of the child’s intellect. 

About 2600 tones of solid waste is produced daily in the city of Kolkata. Due 
to which the nature of the soil has changed in most parts of the city resulting in the soil 
become infertile. 
 
       India produces about 15,0000 tones of solid waste throughout the day. Which 
about 90% is collected, 20% is recycled, and the remaining 80% is dumped. 

 About 25% of the annual deaths in India are due to various forms of pollution. 
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Status of India after Covid-19 

A 4- phase lockdown was announced after the outbreak of Covid-19 in India. 
Phase -1 for 21 days, phase -2 for 19 days, phase-3 for 14 days, and phase -4 for 14 
days. Due to 4-phase lockdowns have resulted in various economic losses, but also some 
benefits to the environments, such as - 

Air pollution  
   Air pollution levels in India have dropped significantly since Covid -19, with 
CO2 levels of about 15%, is the main cause of the lockdown.  

 

Changes in concentrations of major pollutants for the pre-lockdown and during-
lockdown period 

As a result of the lockdown, the amount of various types of air pollutants in 
Delhi has been reduced. PM10- (-51.84%), PM2.5 –(53.11) , NO2-(-52.68) , CO-(-
30.35), SO2-(-17.97), NH3-(-12.33) 
 The main reason for the decrease in air pollution in Delhi and other cities in India is that 
all the reasons for the increase in air pollution have been temporarily shut down, which 
has led to a significant reduction in air pollution, such as the manufacturing industry, 
power plants, other small industries ,etc. 
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Understanding the pattern of PM10 and PM2.5 concentration over the last four 
years 
 

 
Daily (24 h) profiles of the concentration of PM10 and PM2.5 for the month of March and 
April during 2017 to 2020 in Neheru Nagar, NCT Delhi. 
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Status of daily (24 h in case of SO2, NO2 and NH3 and 8Hrs in case of O3 and CO) 
average concentration of during April 2019 to April 2020 window period in Neheru 
Nagar of NCT Delhi 
 
CO2 emissions in India: The nation's CO2 outflows fell by an expected 15% during 
March and are probably going to have fallen 30% in April. Utilizing the pointers above 
for coal, oil, and gas utilization, we gauge that CO2 emanations fell by 30m huge loads 
of CO2 (MtCO2, 1.4%) in the monetary year finishing March, in what is probably going 
to have been the first yearly decrease in quite a while. 
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Compared to 2019, the CO2 level has decreased by 5.5% in 2020. Our city 
Kolkata has reduced its air and noise pollution by about 50-75%.  
Effects on Environment: With the reduction of air pollution and noise pollution in 
different parts of the city, nature has come to us a lot. For them, now nature is much 
more beautiful than before.  
     

Now that humans, nature and animals have all merged into one, since this 
lockdown. We have been able to hear the melodious sounds of countless birds in the 
morning and evening, just like before, which were almost lost. 
      Recently, about 15,0000 flamingo birds have arrived in Mumbai, which has 
never been seen in such large numbers before.  
 Due to the lockdown in different parts of India, the number of different types of birds 
has increased. Some of the birds we see around us now are Sunbirds, coppersmiths, 
parakeets, etc. 
 There are about 3,000 Gangetic dolphins in India, about half of which live in different 
rivers in Bihar. IUCN (International Union for Conservation of Nature) Declared an 
endangered species of Genetic Dolphins. It was very difficult to see them before covid -
19, but this lockdown has reduced human activity and their presence is well understood. 

Reduced air pollution enables bees to smell flowers from afar, Forest dwellers 
have returned to their old habitat. 

The sky has become much clearer than before. 
 
Water pollution 

The amount of water pollution in various rivers in India has also been 
significantly reduced before and after the lockdown. 
 The amount of water pollution in the river Yamuna near Delhi was very high. 
Examination of the water of this river shows that the convergences of pH, EC, DO, 
BOD, and COD have been estimated which indicated a decrease by 1-10%, 33-66%, 
51%, 45-90%, and 33-82% individually during the lockdown stage in contrast with the 
pre-lockdown stage. In Yamuna (at palla town) pH decline - 10%, DO diminish - 51%, 
BOD decline - 75% and COD reduction - 79%. 
 The amount of pollution in the Ganges has also been significantly reduced. Due 
to the closure of various industries along the Ganges, their effluent no longer flows into 
the river. Moreover, the closure of the Ganga ghats also reduces pollution, which has 
greatly improved the aquatic life of the Ganga.  

We have seen the climate around us revive during the lockdown and creatures 
at places where we would ordinarily not anticipate that they should be.  

A finding by the Delhi Pollution Control Committee shows that in Delhi, 
contrasted with the pre-lockdown days, the stream is presently cleaner by around 33%. 
  A 26% decrease in contamination level of water quality was seen at Agra Canal 
during the lockdown.  

An 18% decrease in contamination level of water quality was seen at Agra 
Canal Okhla during the lockdown. 
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Effects on Environments:Elsewhere in India, low levels of water pollution have led to 
the arrival of various marine animals, like, olive ridley turtles in Odisha's Rushikulya 
rookery and Gahirmatha Beach, which was seen after about 7 years. 

 Dolphins have been spotted near Marine Drive and Malabar Hill that have 
never been seen before. 
 In different cities of India, various animals and birds of the forest have been roaming 
along the roadside, parking area, such as Sambar deer in Uttarakhand, Nilgai in Noida, 
the elephant in Dehradun, Olive Ridley Turtle on Orissa coast.  
 Lesser shipping at sea has protected whale habitats. Now we can easily see a variety of 
aquatic plants that could not be seen before due to water pollution. 
 
Land pollution 
 Mixing different types of unwanted substances in the soil due to natural or human 
causes destroys the qualities of the soil and harms the human and the environment then 
calls it soil pollution. 
 Before Covid-19, India produced about 10,0000 metric tons of waste per day, of which 
about 9,000 metric tons were produced only in Mumbai and 8300 metric tons were 
produced only in Delhi.  
  But the amount of garbage that would have been generated for the closure of various 
factories during lockdown, after covid -19 has been greatly reduced. Due to the closure 
of the millfactory, the amount of contaminated waste emitted from the factory has been 
greatly reduced and with it the amount of water pollution, air pollution and soil 
pollution has also been reduced. 
 
Conclusion- Man has constantly oppressed nature and its evils on man and the 
environment. People have often tried to reduce the damage in various ways, but the 
amount of environmental damage has not diminished, Because nature has been able to 
heal itself so much that man may not have been able to try for 100 years, which is, if 
nature gave time to nature, it could fix itself, and if we continue to damage nature, then 
maybe this is how our existence from this beautiful world will end one day. 
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ABSTRACT 
 
Introduction: The Clinical need for early assessment of neonates to detect high-risk markers for 
developmental problems has emerged. The various pre-existing Neonatal Neurobehavioral 
assessment scales, make discern of an appropriate evaluation measure, highly significant for 
Neonatal care providers. Clinicians must also consider the feasibility of the evaluation measure 
for use in NICU (Neonatal Intensive Care Unit). 
 
Methodology:  The Study Design is a Systematic Review.  
 
Result: Neonatal Behavioral Assessment Scale (NBAS), NICU Network Neurobehavioral Scale 
(NNNS), The Neonatal Neurobehavioral Examination (NNE), Neuromotor Behavioral 
Assessment (NMBA), Assessment of Preterm infant’s behaviour (APIB), Dubowitz, Naturalistic 
Observation of Newborn Infant (NONB) and Anderson Behavioral State Scoring Scale (ABSS), 
were the eight Neonatal Neurobehavioral Evaluation Scales that were identified and 
Systematically assessed for their target population (Preterm or Full-term infants), time for 
administration, media required, the no.of scale items, availability, reliability, validity, 
standardisation and the need for Training. NBAS, NNE and NMBA included Tone as a Scale 
component. Posture was scored by NNNS, NNE, NMBA and Dubowitz. Behavioral components 
of Irritability and Consolibility were included in NBAS, NNE and Dubowitz. Only, the NICU 
Network Neurobehavioral Scale (NNNS) comprises of Stress signs as a Scoring component. 
 

Conclusion: The Review enables discern of an appropriate measure to assess the Neurobehavioral 
status of the neonate with respect to the neonate’s clinical context. Several aspects along with 
feasibility must be considered when choosing the most appropriate assessment to use for neonates. 
Clinicians should contemplate the restrictive administration of certain manoeuvres due to IV 
infusion in neonates and select observational scales such as NONB and ABSS for the same. 
 
Keywords:Feasibility, Full Term, IV Infusion,Manoeuvres, Neonatal Neurobehaviour 
Assessment, Preterm, ReliabilityTone, Validity. 
 
 
 

In India 35,19,100 babies are born preterm every year. The survival rate for the 
majority of very preterm infants (born < 32 weeks gestation) now exceeds 85%. However, 
more than 50% of these infants may later experience neurobehavioural impairments including 
motor incoordination, cognitive impairment and behavioural problems such as attention 
deficiency.  The infant mortality rate (IMR) in India is 32 in the year 2018 per 1000 live child 
births.1 
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WHO has developed new guidelines with recommendations for improving outcomes 
of preterm births and care of preterm infants. It includes Developmental Supportive Care 
(DSC) consisting of Kangaroo mother care, feeding babies with low birth weight, treating 
infections and respiratory problems, protecting brain development and home-based follow-up 
care. The core measures of DSC create a framework for comparative analysis of 
developmental care practices and associated clinical outcomes.2 Occupational therapists, as a 
member of Neonatal Intensive Care team need to have specialised knowledge of the various 
neonatal medical conditions, and abnormality in infants cared for in the NICU & about 
effective practice.3 Therapists must ensure skillful identification of complex medical needs 
and vulnerabilities of acutely ill or premature infants. OccupationalTherapy interventions 
require continuous and dynamic approach towards holistic and individualised intervention 
planning.  

These infants are often physiologically fragile and easily compromised by 
environmental conditions. Preterm births are associated with Co-morbidities such as 
asphyxias, delayed neurodevelopment, cognitive development etc. These morbidities can be 
treated early with appropriate assessment of preterm neonates. 

Clinical and ethical demands have emerged regarding the early assessment of these vulnerable 
children in order to detect high-risk markers for developmental problems.4 Systematic 
assessment of neonatal CNS maturity and organization involves the evaluation of primitive 
reflexes, spontaneous/elicited movements, and sensory behaviors.5 Assessment objectives 
include examination of various components such as neurological, autonomic and behavioural 
functioning. Neurobehavioural assessment guide for the need for early intervention & to 
enhance the development in high risk infants.6 Neonatal neurobehavioral assessments not only 
guide clinical decisions regarding care in the Neonatal Intensive Care Unit (NICU), but also 
help to determine whether infants will need longer-term support via targeted therapeutic 
interventions and the early involvement of specialist developmental services following 
hospital discharge.7 Occupational therapists can develop early intervention strategies laid on 
the foundation of their sound knowledge regarding the various assessment measures 

Several pre-existing neurobehavioral evaluation scales have been proposed for use 
in neonates. Thus, discern of an appropriate assessment measure by the Clinician is highly 
significant. Neonatal neurobehavioral and Neuromotor assessments must be valid, reliable and 
feasible for use in prenatal to the early postnatal period. Assessments that are suitable for use 
in the Neonatal Intensive Care unit (NICU) on fragile and unstable infants are highly 
relevant.6 Their feasibility in the routine clinical practice is an important consideration for 
clinicians and researchers. Though, feasibility of some neurobehavioral evaluation measures 
in the NICU is often questionable and the use of the same lies on the clinician’s discretion. 
Several factors contribute to the relevance and feasibility of the assessment scales with respect 
to the neonate’s clinical context.  
 

Lack of studies on longitudinal neurobehavioral and / or neuromotor assessments, 
configurates the need for the current study, especially in the Indian context. The review is 
specifically designed for assessing the feasibility in neonatal care unit with the infants 
receiving various interventions & has been on the supports from equipments,like IV lines 
&tubings etc. The purpose of this review is to assess the various components evaluated in 
neurobehavioural assessment scales, feasibility of administering the scale on infants requiring 
the special care. 
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Methodology: 

The Study Design wasa Systematic Review. The following computerised Scientific 
databases were searched from their inception to May 2020: Cochrane Database of Systematic 
Reviews, Cochrane Central Register of Controlled Trials, MEDLINE, EpiINFO , PUBMED, 
BIOSIS Previews ,Google Scholar. 

A Search strategy was established combining subject headings and free terms.Subject 
headings involved Gestational age group of the target population (Preterm or Full-term infants), 
time for administration, Instruments or media required for the Test, Scoring time, Items or Scale 
Components, Reliability, Validity, Availability, Standardization and the need for Training. The 
search strategy included the terms and text words for ‘infant-premature’ OR ‘neonate’ OR 
‘preterm’ OR “Fullterm” OR “infants,” OR “neonatal,” AND “neurobehavioral” OR 
“neuromotor” OR “behavior,” AND “assessment,” OR “neurological examination, “OR 
“evaluation” OR “instrument” OR “outcome measure” OR “scale” OR “test” OR “tool” OR 
“method,” OR “Review” AND “manual” OR “clinometric” OR “psychometric” OR “ “validity” 
OR “reliability” OR “reproducibility of results” OR “standardization”. All search terms were 
transformed into a free-term formulation. References from key papers were also scanned to ensure 
that all key studies were included.  

Inclusion Criteria: 

Assessment tools were included if they were:  
(1) primarily neurobehavioural or neuromotor assessments suitable for use with preterm 

infants (<37 weeks gestation) up to 4 months corrected age.  
(2) standardised procedures designed for serial or longitudinal use 
(3) Reviews on Neonatal Neurological assessment and Neurobehavioral Evaluation from their 

time of inception to May 2020. 
 
Exclusion Criteria:  
1. Scales that were not published in English in a journal or for which only the Abstract was 

available were excluded. 
2. Studies in which the data was in a preliminary stage of validation have not been 

considered in the Study. 
3. Assessment tools or Scales not suitable for Neonates and that measured constructs other 

than Neurobehavioral status of Neonates were excluded.  
4. Scales with manual which are not published or commercially available, were eliminated 

from the study. 
5. Instruments used only for screening purposes were excluded as the study aims towards 

“full” assessment of the infant’s neuromotor functioning. Instruments were considered 
screening instruments if the words screen or screening were part of the instrument’s name 
and/or if the authors mentioned “screening” as the main purpose of the instrument.  

Evaluation Procedure:  

The selected Neonatal Neurobehavioral Evaluation Tools were Systematically assessed 
targeting towards the population tested with respect to Gestation age (Preterm or Fullterm infants), 
time for administration of the test, media or instruments required for performing the test, time 
needed to score the assessment, the no.of items or components evaluated by the test, availability, 
reliability, validity, standardisation and the need for Certification or Training to become an 
assessor and perform the test. 
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The assessment tools were analysed for the various components and Sub-components 
that have been included for Neurobehavioral examination.   

Further the reliability of different scales was considered as follows: 

 Inter-rater reliability, which is the degree of agreement among raters, 
 Intra-rater reliability, which is the degree of agreement among repeated administrations 

of a test performed by a single rater 
While considering validity the following aspects of were screened:  
•  Face validity, which represents the extent to which a test is subjectively viewed as covering 

the concept it purports to measure. 
• Content validity, which refers to the extent to which a measure represents all facets of a given 

construct.  
• Construct validity, which refers to the extent to which the scale scores are in line with the 

theory the scale is based on. 
• Concurrent validity, which provides information about the correlation with an already 

validated scale or an established clinical criterion. 
• Criterion validity, which refers to the extent to which a measure is related to an 

outcome.Because each scale was validated in different steps, the most relevant articles for the 
best-achieved scores were screened 

Results:  

 Eight Assessment measures met the Inclusion criteria. The Neonatal Neurobehavioral 
Assessments considered in the Study were the Neonatal Behavioral Assessment Scale (NBAS), 
NICU Network Neurobehavioral Scale (NNNS), The Neonatal Neurobehavioral Examination 
(NNE), Neuromotor Behavioral Assessment (NMBA), Assessment of Preterm infant’s behaviour 
(APIB), Dubowitz Neurological Assessment of the Preterm and Fullterm infant (Dubowitz), 
Naturalistic Observation of Newborn Infant (NONB) and Anderson Behavioral State Scoring 
Scale (ABSS). 
 
Characteristics of the Assessment Scales: (Table No.1) 
 
 Three of the considered assessment measures i.e NMBA, APIB and ABSS could be 
administered on Preterm infants only, whereas the NBAS, NNNS, NNE, NONB and the Dubowitz 
were applicable for Preterm as well as Full-term infants.8, 9, 10, 11, 12, 13, 14, 15 
The NNE, NMBA, Dubowitz, ABSS and NONB require upto 15 minutes for 
administration.13,8,15,10,16  NBAS and NNNS had an administration time of 20-30 minutes, while 
that of the APIB varied is upto 90 minutes.17,18,19 The time required for administering the 
Assessment is dependent on the various neurological examination procedures or Maneuvers which 
have been considered as a component or sub component in the Scale. 
 
Table.1 describes the pre requisites for the administration of all the Instruments, except the NNE 
and ABSS which do not have any materials specified for the usage of the same.13,10 The most 
common requirements included Scoring sheets or forms, supports, blankets, flashlight, ball, rattle, 
bell etc. 20,21,22   

In the current Review, NNNS constitutes maximum no.of scale components i.e 115 while APIB 
consists of minimum assessment components.23 
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Table 1. Prerequisites of Neonatal Neurobehavioral Assessment Scales 

 

 

NEURO 
BEHAVIORAL   
SCALE 

GESTATIONAL  
AGE  

ADMINIS
TRATION
   TIME     
  

MEDIA   
 REQUIRED 

NO OF 
ITEMS 

NBAS                              
( NEONATAL 
BEHAVIORAL 
ASSESSMENT           
SCALE ) 

36 Weeks -2Months    
           
(FULLTERM)            
       
 

20-30 
MINS 

Standard 8-inch flashlight, Red ball, 
Red rattle, bell, foot probe, head 
supports, watch, NBAS scoring form   

53 

NNNS                          
(NICU Network 
NEUROBEHAVIO
RAL SCALE ) 

28 Weeks - 1 Month  
                   
PRETERM+FULLTE
RM            

30 MINS  Standard 8-inch flashlight, Red ball, 
Red rattle, bell, foot probe, head 
supports, watch, NNNS scoring form     
                              
 
 

115 

NNE                             
( NEONATAL 
NEURO 
BEHAVIORAL 
EXAMINATION ) 

30- 42 WEEKS              
(PRETERM + 
FULLTERM) 

15 MINS  No Equipments or Materials Specified 
for administration 

27 

NMBA      
( NEURO 
MOTOR 
BEHAVIORAL 
ASSESSMENT ) 

30- 36 WEEKS.                              
(PRETERM)  

10-15 
MINS  

 Assessment sheet is required for 
scoring at the time of Testing.  

18 

APIB                           
 ( ASSESSMENT 
OF PRETERM 
INFANT’S 
BEHAVIOR ) 

0- 40 (PMA).        
(PRETERM) 

60-90 
MINS 

Equipments attached to the infant must 
be  arranged aesthetically and in close 
proximity to the infant, Supports, 
blankets, nesting, 
 

6 

DUBOWITZ 37-42 Weeks.    
(PRETERM + 
FULLTERM)  

10-15 
MINS  

After uncovering the infant, the 
examination should start with a period 
of…..observation.                                
 Scoring sheet  

34 

NONB  
(NATURALISTIC 
OBSERVATION 
OF NEWBORN 
BEHAVIOR ) 

PRETERM + 
FULLTERM 

60-80 
MINS  

The front sheets of the observation 
package, the observation sheets 
themselves(1 per 10 minutes), the 
clinical write-up sheets and a  silent 
timing device 

15 

ABSS                 
(ANDERSON 
BEHAVIORAL 
STATE  SCORING 
SCALE) 

28-38 Weeks  
(PRETERM + 
FULLTERM) 

5-10 
MINS 

No Equipments or Materials Specified 
for administration 

12 
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Reliability: (Table no.2) 
 Intra-rater Reliability and Inter-rater Reliability was screened for every Assessment 
measure included in the Study. NBAS, NNE and Dubowitz reported excellent Inter-rater 
percentage agreement while the same was adequate for NNNS, APIB and  ABSS. 24, 13, 25, 26, 27, 10. 
No literature evidence was found with respect to the Inter-rater Reliability of NMBA and NONB. 
20, 14 Intra-rater Reliability was excellent for NBAS and ABSS. 24, 28 Adequate and poor intra-rater 
Reliability was indicated by NNE and NNNS, respectively.13, 20 No data was available for the 
intra-rater Reliability of NMBA, APIB, Dubowitz and NONB.20 Cautious interpretation of these 
results is significant as Pearson’s correlation can over estimate true reliability. 
 
Validity: (Table no.2) 
 Each assessment tool included in the Study was screened for face, Content, Construct, 
Criterion and Concurrent validity based on extensive literature reviews. The Brazelton 
Assessment scale or NBAS was the only Tool possessing Face Validity.20 APIB depicted 
excellent Content validity, while all other instruments showed adequate Content validity, except 
the NONB with no evidence available for the same.27, 21 NBAS and APIB were found to have 
excellent Construct validity. 24,27 The NNE, NMBA and ABSS manifested adequate Construct 
validity along with NNNS, Dubowitz and NONB showing lack of evidence for the same.20 

Excellent Criterion validity was exhibited by NBAS and APIB.29,19 Although, Dubowitz showed 
adequate Criterion validity, the other 5 Assessment Scales lacked the same. APIB proved to be the 
only Neurobehavioral Assessment scale considered in this Review to possess Concurrent 
validity.19 

 

Standardisation and Training: (Table no.2) 
 All the considered Assessment Scales were standardised. NBAS, NNNS and APIB 
proclaimed excellent standardisation. Adequate Standardisation was exhibited by NNE, NONB, 
ABSS and Dubowitz. NMBA was the only instrument with poor standardisation.20,21measures 
included in the Review. As specified in table.2, four of the considered Scales namely, NBAS, 
NNNS, APIB and NONB required Certified Training for administration. The NNE, NMBA, 
ABSS and Dubowitz lack any Training specification for use of the same.20, 21, 22 
 

Table 2. Psychometric Properties of Neonatal Neurobehavioral Assessment Scales 
 

NEURO                 
BEHAVIORAL    
SCALE 

RELIABILITY VALIDITY STANDAR
DI - 
ZATION 

AVAILIB
ILITY 

T    R R    E 
A    Q I     U  
N    I      
I     R N    E 
G    D 

NBAS                    
(NEONATAL 
BEHAVIORAL 
ASSESSMENT  
SCALE) 

Intra-rater 
Reliability- 
0.95   
Inter-rater 
Reliability- 
0.96 

Face Validity - ADEQUATE    
             
Content Validity - 
ADEQUATE              
Construct Validity - 
EXCELLENT    
Criterion Validity -
 EXCELLENT    
Concurrent Validity - NO 
EVIDENCE   

Excellent  PAID  YES 

NNNS                     
(NICU Network 

Intra-rater 
Reliability-

Content Validity - 
ADEQUATE.        

Excellent  PAID  YES 
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NEURO 
BEHAVIORAL 
SCALE) 

93%              
Intra-rater 
Reliability- 
Poor 

Construct Validity - NO   
EVIDENCE   
Criterion Validity - NO 
EVIDENCE Concurrent 
Validity - NO EVIDENCE  

NNE                      
(NEONATAL 
NEURO 
BEHAVIORAL 
EXAMINATION) 

Intra-rater 
Reliability- 
95%.   
Inter-rater         
Reliability- 
88%  

Content Validity - 
ADEQUATE        
Construct Validity - 
ADEQUATE         
Criterion Validity- NO 
EVIDENCE Concurrent 
Validity - NO EVIDENCE 

Adequate FREELY 
Available 

NO  

NMBA     
 (NEURO 
MOTOR 
BEHAVIORAL 
ASSESSMENT) 

Reliability- No 
Evidence 
available 

Content Validity - 
ADEQUATE 
Construct Validity - 
ADEQUATE     
Criterion Validity - NO 
EVIDENCE Concurrent 
Validity - NO EVIDENCE 

Poor FREELY 
Available 

NO  

APIB              
 (ASSESSMENT 
OF  
PRETERM 
INFANT’S 
BEHAVIOR) 

Inter-rater 
Reliability- 
0.92 

Content Validity - 0.95             
                    
Construct Validity - 
EXCELLENT         
Criterion Validity - 
EXCELLENT Concurrent 
Validity - STRONG 

Excellent  FREELY 
Available 

YES 

DUBOWITZ Inter-Rater 
Reliability-
96% 

Content Validity - 
ADEQUATE   
Construct Validity - NO 
EVIDENCE  
Criterion Validity - 
ADEQUATE Concurrent 
Validity - NO EVIDENCE 

Adequate FREELY 
Available 

NO  

NONB  
(NATURALISTIC 
OBSERVATION 
OF NEWBORN 
BEHAVIOR) 

No evidence 
available 

Content Validity - NO 
EVIDENCE   
Construct Validity - NO 
EVIDENCE  
Criterion Validity - NO 
EVIDENCE   
Concurrent Validity - NO 
EVIDENCE 

Adequate FREELY 
Available 

YES 

ABSS               
(ANDERSON 
BEHAVIORAL 
STATE   
SCORING SCALE) 

Intra-rater 
Reliability- 
92.8%  
Inter-rater  
Reliability 
93.1%.   

Content Validity - 
ADEQUATE  
Construct Validity - 
ADEQUATE 
Criterion Validity - NO 
EVIDENCE 
Concurrent Validity - NO 
EVIDENCE 

Adequate FREELY 
Available 

NO 
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Table 3: Components and Sub-components of Neonatal Neurobehavioral Assessment Scales 

 
Assessment Items / Components / Sub-components: (Table No.3) 
 The Table 3 provides a detailed description of the specific components included in each 
Assessment Scale. 
 
 Reflexes were considered as a component by NBAS, NNNS, NNE, Dubowitz and 
NMBA.30,31,13,25,8 Three instruments namely, NBAS, NNE and NMBA included Tone as a Scale 
component. Posture was scored by NNNS, NNE, NMBA and Dubowitz. The NBAS, NNNS, 
NNNE, NMBA, APIB and NONB manifested Motor Patterns as a scale item. The Primary 
Sensory Systems including the Visual and Auditory systems, were a part of the NNE, NMBA and 
Dubowitz assessment measures.30,31,13,25,8,19,14,15 
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 The assessment tools were screened for scale items and sub-components examining the 
autonomic nervous system. Tremors were considered by NBAS, NNE, NMBA, Dubowitz and 
NONB, whereas Startle was examined by NBAS, NMBA, NONB and Dubowitz.30,13,8,32,14 Three 
assessment tools i.e NBAS, NMBA and NONB incorporated lability of skin colour. Defensive 
reactions were a part of NBAS, NNNS and NNE. Robustness and Endurance was considered by 
NBAS and NMBA. State Regulation was taken as scale component by NBAS, NMBA and APIB.  
Only, the NICU Network Neurobehavioral Scale (NNNS) comprises of Stress signs as Scoring 
component.11,12,13,8,9 
 
 Behavioral components of Irritability and Consolibility were included in NBAS, NNE and 
Dubowitz.30,13,25 Cuddliness is encompassed as a sub component by NBAS and NNE, while 
Crying has been taken into consideration by Dubowitz and ABSS assessment scales.11,13,32,28 
Habituation was encompassed by NBAS, NNNS and NMBA.30,12  Alertness was a component 
scored NBAS, NMBA, ABSS, Dubowitz and NNE Scales.11,8,28,32,13Social interaction was 
examined by only two assessment tools i.e NBAS and APIB.30,19 
 
Discussion: 
 

The premature brain is highly susceptible to disruption as it undergoes large scale, 
activity-dependent neuronal wiring during the last trimester.33 The two primary mechanisms 
leading to enhanced neuronal cell death in the immature brain are N-methyl-D-aspartate receptor 
(NMDA) mediated excito toxicity resulting from repetitive or prolonged pain, and enhanced 
naturally occurring neuronal apoptosis during early development due to multiple metabolic 
stresses or lack of social stimulation.34 

 
Ensuring optimal brain development through dedicated neuro-critical care, requires 

effective monitoring of functional brain maturation.33 Thus, neurobehavioral assessments form the 
basis of clinically examining the neonate for appropriate therapeutic strategies and to evaluate the 
effectiveness of the same. The various assessment scales are used for neurobehavioral evaluation 
of preterm and full-term infants.  
 
NBAS: (Brazelton’s Neurobehavioral Assessment Scale): 

Developed by T Berry Brazelton (1973), is a 53 item scale based on systematic 
observation and interactive neurobehavioral assessment producing a profile of infant behaviour.35 

It uses the positive model of child development and parenting. NBAS rests on the ‘Synactive 
Theory of Infant Development’, comprising of five subsystems of functioning, namely, Motor, 
Autonomic, States, Attention/Interaction and self regulation.36 It possess excellent construct and 
criterion validity along with adequate content. High intra and inter-rater reliability was reported.  
 

The NBAS provides a behavioral profile of the baby and helps to formulate non-medical 
caregiving strategies.11 It provides a supportive program for parents of premature and ill babies at 
a most vulnerable time, that could help in preventing postnatal depression.11Hence, NBAS can 
clinically be used as a support to parents in understanding their baby’s behaviour before and after 
discharge of their infant from the neonatal intensive care unit. A prospective study conducted by J. 
K. Nugent et al, demonstrated a relationship between behavioral profiles important to self-
regulation observed during the newborn period and temperamental categories at four months of 
age based on observed behaviors as assessed by NBAS.37 It has been used for assessment in 
studies to evaluate the neurobehavioral outcomes of preterm infants with intrauterine growth 
restriction (IUGR), with and without prenatal advanced brain-sparing. 38 NBAS was incorporated 
as an outcome measure in a study which concluded that attention to social features during infancy, 
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as well as early sensitive parenting, predict the subsequent development of callus unemotional 
traits. Identifying such early atypical signs, offers the potential for developing parent-mediated 
interventions in children at-risk for developing callusunemotional traits.39 Self (1971) has found 
that the Scale performance was predictive of later behavior at five and six weeks of gestational 
age. NBAS is useful to think of clusters of behavior which differentiate individual differences 
between groups and for individuals within a group.40Scarr and Williams (1971) have found 
significantly different clusters of items in prematures. Within a culture, clusters of items might 
point to individuality in babies which would predict future outcomes40. 
 

Literature review reveals NBAS to be the most widely used neurobehavioral assessment 
measure for research. Detailed description of the neonate’s state at initiation of scale 
administration, accounts for its clinical utility. The Social interactive component is a unique 
feature of this scale. Although exhaustive, it is the only instrument that encompasses 16 out of the 
23 scale items, considered in the current study. Therefore, Training and Certification is essential 
for accurate and skill based administration of the scale maneuvers. Lack of free accessibility to the 
scale, is a limitation of the same. Clinicians must consider the feasibility of the scale as some 
maneuvers may not be suitable due to IV infusion in the upper and lower extremity. In such case, 
the discern of other observational neonatal neurobehavioral examination scales is recommended to 
ensure appropriate scoring and documentation. The most commonly used reliable and validated 
neurobehavioral scales such as NNNS and APIB, were developed as an extension to the NBAS. 
 
NNNS: (NICU Network Neurobehavioral Scale): 
 

The NNNS was developed for the National Institutes of Health for the multisite 
“Maternal Lifestyle” longitudinal studyof prenatal drug exposure and child outcome in preterm 
and term infants. The NNNS was developed as an assessment for the at-risk infant, especially 
substance exposed.12 It is a comprehensive assessment of both neurologic integrity and behavioral 
functioning, including withdrawal and general signs of stress.12 20 hours after delivery as the 
earliest appropriate time for administering NNNS examinations.41 It consists of a total 115 
components that require approximately 30 minutes for their administration. The neurologic 
component includes active and passive tone, primitive reflexes, and items that reflect the integrity 
of the central nervous system and maturity of the infant.The behavioral component are adapted 
items from the Neonatal Behavioral Assessment Scale (NBAS).The stress/abstinence component 
is a checklist of ‘yes’ or ‘no’ items organized by organ system based on the work of Finneganand 
observations of behavioral signs in at-risk infant populations such as preterm infants.42 

According to various studies, infants with prenatal exposure to a wide range of 
substances show poorer performance or dysregulated behavior on the NNNS.42Infants treated for 
NAS with opiates and phenobarbital had better NNNS scores than those treated with opiates 
alone. Therefore, NNNS may be useful in implementing developmental models of care in the 
NICU and identify infants at high risk for abnormal developmental outcome. NNNS examination 
of premature infants at term-equivalent age can give insight about neurobehavioral alterations that 
may result from preterm birth. Though, additional investigations are essential to extend the 
promise of the NNNS as a useful clinical tool for neurobehavioral evaluation and ultimately 
prediction of later neurodevelopmental outcome in high-risk populations.43,44 

This makes it an important clinical tool that enables medical researchers and health 
practitioners to identify these infants and develop intervention programs to optimize the 
development of these infants as early as possible. 
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 NNNS has excellent standardisation with adequate content validity, but Poor test - 
retest reliability. Such low reliability is indicative of the innate difficulties faced by health 
professionals, in administering the assessment in neonates with varying performance. Hence, 
Training and Certification are a pre-requisite for using this paid assessment tool. NNNS 
constitutes maximum no.of scale items as compared to other assessment measures considered in 
the study, yet has an approximate administration time equivalent to NBAS. This allows extensive 
evaluation of the neonate within the same time frame. Although, the scale only considers, initial 
state of the infant on commencement of scale administration and does not include crying as a sub-
component for scoring. It constitutes only Trunkal tone as a sub-component while observing 
Generalised tone throughout the examination has been mentioned in the summary. Limitations 
and difficulties of administering scale manoeuvres in IV infused neonates are same as NBAS. 

NNE (Neonatal Neurobehavioral Examination): 

It was designed in response to the need for a more quantitative assessment of neonatal 
neurological status.The instrument was developed to offer a concise numerical system necessary 
for quantitative analysis and standardization. The NNE consists of 27 items divided into three 
sections: 1) tone and motor patterns, 2) primitive reflexes, and 3) behavioral responses. Each 
section consists of 9 items scored on a three-point scale. It has adequate Content and Construct 
validity, along with good inter and Intra rater Reliability.  

NNE was an Outcome measure in a Randomized Clinical Trial, designed to investigate 
the effects of swaddling versus standard positioning on neuromuscular development in very low 
birth weight infants. Results demonstrated that the infants swaddled scored statistically higher on 
tone and motor subscale, behavior response subscale, and total score. The instument was used in a 
study to investigate the effect of multi sensory stimulation programme on neurobehavioral 
development in high-risk neonates. Results depicted significant improvement in all measured 
variables in the study group after the intervention programme (P<0.05) except in the state 
regulation and autonomic system.13 

This assessment measure is advantageous due to the development of quantitative 
normative data on medically fragile preterm infants and documentation of maturational changes 
that occur during the preterm period at various conceptional ages. Although, only limited 
normative sample is available. Clinical application of the assessment relies on the quantitative 
data of neonatal neurological status that can be performed quickly and is sensitive to reflect 
distinct changes in neurobehavioral function that occur with increasing maturation for the high-
risk infant. 

Free accessibility along with the absence of Training or Certification for administration, 
makes NNE suitable for quick follow-up assessments in the NICU. hence, its a preferred tool for 
research. Minimal administration time and standardised normative data, allow a comprehensive 
overview of the neonate’s Neurobehavioral status. Manoeuvres, such as the Prone Suspension, 
Pull-to-Sit and Head Righting are inappropriate for neonates with Intravenous punctures. The 
Primitive reflexes and Behavioral responses maybe used, independently for the evaluation and 
scoring. Such resilient characteristics of the scale, enhance its clinical utility. NNE is 
recommended for a standardised, rapid and detailed assessment of the neonate’s neurobehavioral 
status.   
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APIB (Assessment of Preterm Infant’s Behavior): 

The Assessment of Preterm Infant’s Behavior is a newborn neurobehavioral assessment 
appropriate for preterm, at risk, and full-term newborns, from birth to 1 month after expected due 
date. APIB was developed in an effort to extend the NBAS to the behavior of prematurely born 
infants and to assess the level of differentiation and modulation of neurobehavioral functioning.9 It 
was specifically designed to document the spectrum of full- term as well as preterm newborn 
infants’ neurobehavioral functioning. The APIB is based on a model of development that aims to 
document the degree of differentiation and modulation of various behavioral subsystems.9 This 
was the first tool of its kind, which was specifically developed to assess immediate behaviors of 
the preterm infants following a Developmental Supportive Care intervention. Differentiation and 
modulation of behavior are considered the dominant parameters of an infant’s individuality 
recognizable over time.27,45 

Als and coworkers have studied and analysed the behavior of 160 pre-preterm, preterm 
and full term infants with APIB at 2 weeks after due date. The study concluded that the pre-
preterm infants were consistently the most reactive, hypersensitive and disorganised.46 The 
robustness of APIB in identifying Gestational age group membership was shown by a successful 
prospective study by Als et al in 1988. Thus, the APIB appears to be very sensitive and 
advantageous in identifying gestational age effects.45 In 1989, Duffy concluded, the Brain 
Electrical Activity Mapping (BEAM) data implicated frontal lobe and right hemispheric 
functional differences between the behaviorally defined clusters formed using the APIB 
assessment scale. Although, a systematic review did not find evidence-supporting APIB 
improving long-term neurodevelopmental or short-term medical outcomes.47 

The APIB casts manoeuvres of NBAS into a graded sequence of increasingly vigorous 
environmental inputs to systematically assess the infant’s threshold from organisation to 
disorganisation. The differential costs in handling and responding to the maneuvers of the 
examination becomes a key feature of analysis. The instrument reported excellent Content, 
Construct and Criterion Validity along with good Inter-rater reliability. It is the only assessment 
measure included in the Study that requires upto 90 minutes for its administration, which accounts 
to be a limitation of the same. The assessment is a finely tuned dialogue between examiner and 
infant, which requires certified training, skill and self-knowledge. 

NMBA (Neuromotor Behavioral Assessment): 

In 1988, Burns and O'Callaghan developed an assessment program named NMBA or the 
Neuromotor Behavioral Assessment, to assess preterm infants (30-36 GA) in the early postnatal 
period, involving minimal handling of the infant and which could be completed in 10 to 15 
minutes.The assessment is subdivided into four sections: neurological items, behavioural items, 
autonomic items, and motor functions with scoring on a point system from 0 to 4 (Figure 1). For 
the ease of interpretation, scores for each parameter were categorised into one of three groups: 
abnormal, suspect or normal. Generally scores of 0 or 1 were considered to be abnormal; scores of 
2, suspect; and scores of 3 or 4 normal. The exception was with stability of vital signs, where a 
score of 0 was considered abnormal, 1 suspect and 2 normal.8 

 A study was undertaken by Kim Carmichael et al, to evaluate the effectiveness of the 
NMBA in identifying preterm infants whose development was potentially at risk as a result of 
their early birth and immediate postnatal experiences. Results demonstrated the the effectiveness 
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of the NMBA in differentiating those infants who experience adverse neonatal events from those 
who do not, in infants assessed between 30 and 36 weeks of gestational age.The study concluded 
that the Infants less than 30 weeks of gestation are still attempting to establish autonomic stability 
and any unnecessary handling should be avoid compromise of the infant's status. Thus it may be 
inappropriate to use the assessment with infants who are less than 30 gestational weeks.8 

The assessment has the benefits of being quick to perform, reasonably easy to teach to 
Neonatal health professionals, and not disruptive to the infant, all factors of importance when 
assessing these fragile infants. It constitutes 15 out of the 23 parameters considered in the study. 
NMBA is freely available and requires no prior training for its administration. It possesses 
adequate Content and Construct validity with no data evidence available for reliability of the 
scale, accounting for its poor standardisation. Hence, the assessment tool cannot be recommended 
for research or evidence-based practice.  

Dubowitz: 

It is a general examination developed in 1981, which encompasses various aspects of 
neurological functions. This assessment measure includes 34 items subdivided into 6 categories 
namely, tone, tone patterns, reflexes, movements, abnormal signs, and behavior. The assessment 
has been used for over 20 years in both clinical and research settings. Dubowitz et al.,1999 used 
the examination as part of an integrated approach with neuro imaging.25 

The full examination and its scoring does not take longer than 10 to 15 minutes. The 
assessment can be easily performed in a short time as the recording sheet provides simple 
instructions together with simple diagrams to make the recording and the scoring easier. The 
proforma is easily scored by circling the description or the figure that best fits the infant’s state. If 
the findings cannot easily be matched to a diagram, the nearest appropriate figure can be circled. 
If a deviation is observed, a drawing of it can be superimposed on the figure. This feature is 
unique to the evaluation tool and marks as a strength of the same.32 

No formal training is required as the examination can been easily performed by 
following the instructions included in the recording or scoring proforma. The instrument has an 
adequate content and criterion validity along with an excellent inter-rater reliability.  

The examination is quick and practical, easy to perform, record, and applicable in the 
first few days of life even to preterm infants in an incubator. Another benefit is the easy 
repeatability of the examination, allowing the examiner to not only confirm the persistence of the 
findings but also to follow their evolution. This would mean that it could be easily used as a 
component of the routine clinical evaluation of both preterm and full-term newborn infants. One 
of the main limitations of the examination is that it reflects the neurological status of the infant at 
the time of the examination and is non predictable with respect to future developmental outcomes 
of the infant. Although, components such as Head lag and ventral suspension may be not be 
feasible for testing in Intraveneous infusion of the extremities.  

NONB (Naturalistic Observation of Newborn’s Behavior): 

This behavioral observation methodology has been developed in 2001, based on the 
conceptualizations underlying the APIB (Assessment of Preterm Infants’ Behavior).The Behavior 
Observation Sheet, developed for the recording of information, is designed to be used by an 
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observer who watches the infant in the course of a caregiving interaction. In order to arrive at a 
sufficient database, it is recommended to observe an infant for up to 20 minutes before the infant 
is interacted with by a caregiver, then during the course of the caregiving interaction and then for 
at least 20 minutes after such a caregiving interaction. On average, between 60 and 80 minutes of 
observation are collected. The approach to caregiving is referred to as Newborn Individualized 
Developmental Care and Assessment Program (NIDCAP) and the Behavior Observation Sheet is 
known variously as NIDCAP Observation Sheet, or Naturalistic Observation of Newborn 
Behavior (NONB) Sheet.14 

It specifies the reason for the observation, the location and time of the observation, as 
well as the number of observers and caregivers present. All observations are seen in the context of 
biphasic functioning of approach and self- regulation efforts. A study by Patrizio et al., 2016 
concluded that NIDCAP program and its behavioral assessment or the Naturalistic Observation of 
Newborn’s Behavior (NONB), is an effective program to promote mothers' involvement in 
infants' care, that, in turn, could endorse infant’s neurofunctional development in the short term. 
They form the basis for caregiving suggestions and modifications in environmental structuring.48 

Though freely available, its clinical usage requires NIDCAP Training and Certification. 
The Observational assessment is advantageous if repeated over time, yielding much information 
regarding the infant’s degree of robustness and competence in interacting with the environmental 
and caregiving inputs provided. Being an Observational Scale, NONB can be effectively used for 
standardized scoring of IV Infused infants. But, the use of this assessment measure may not be 
recommended due to lack of data evidence on its reliability and validity. 

ABSS (Anderson’s Behavior State Scale / Scoring System): 

The Anderson Behavioral State Scale (ABSS), developed by Anderson in 1978, was 
devised by Anderson as adapted from Parmelee and Stern, 1972 and from Burroughs et al.,1978. 
The measure is appropriate for assessing preterm infant's sleep patterns. The twelve behavioral 
states are collapsed into 3 groups for the regression analysis: sleeping, awake, and crying.28 

Barbara et al, 2010 conducted a study on Sucking patterns and behavioral state in 1- and 
2-day-old full-term infants using the Anderson Behavioral state Scale as an assessment 
instrument. Results stated, sucking analysis was sensitive to infant status and suggested the 
development of sucking methodology.28 An explanatory observational study, conducted to assess 
the Relationship between Behavioral States and Pain Responses to Various NICU Procedures in 
Premature Infants, utilising the ABSS, CRIES (Crying, Requires O2, Increased vital signs, 
Expression, and Sleeplessness.) and PIPP (Premature Infants’ Pain Profile) to investigate the 
Behavioral State and Pain, respectively. This study concluded that relatively healthy, premature 
infants are in a state of quiet or active sleep and can adequately express pain-related responses to 
the NICU procedures that are appropriate with the nature of stimulation.49  

The Examination tool showed good Inter and Intra-rater reliability along with adequate 
Content and Construct validity. Clinicians often use sleep–wake patterns to detect if the infant is 
under stress, making ABSS highly applicable for the same. It is feasible for use in Intravenously 
infused infants due to its only Observational based assessment. However, behavioral observations 
require direct and continuous observation, and it is liable to cause observer fatigue. Therefore, 
behavioral observations may only be appropriate for short term use, making it a limitation of the 
same.  
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Psychometric Properties:  
 

Limited availability of adequate data regarding the psychometric measurements of the 
assessment scales is indicative of inherent challenges for Neurobehavioral evaluation of preterm 
infants with immature autonomic nervous system. It reflects on the need for skill based evaluation 
of the neonate with varying performance. The strongest psychometric properties were reported in 
NBAS and APIB. 
 
Implications: 
 

The review provides clinicians with an overview of the various existing neurobehavioral 
assessments and their availibility. It addresses the limited accessibility to some evaluation 
measures where training may be not be viable in terms of cost and time, along with advocating 
skill based examination in the Neonatal Intensive Care Unit. It enables discern of an appropriate 
measure to assess the Neurobehavioral status of the neonate with respect to the parameters to be 
evaluated and its feasibility for use in context to the neonate’s environment. The Review 
encompasses a detailed overview of the components and sub components encorporated in each 
Neurobehavioral scale considered in the study.  

 
Several aspects must be taken into account when choosing the most appropriate 

assessment to use forneonates. The purpose of the assessment is the primary consideration. For 
example, NBAS consists of neurobehavioral components which will assist to understand infant 
cues and encourage maternal and infant emotional welfare. Clinicians wanting a neonatal 
assessment with strong psychometric properties could opt for NBAS or APIB. Researchers gazing 
at multiple neonatal assessment variables could administer NNNS, NBAS and APIB. Though, the 
extensive administration time and the need for training for their accessibility must be recognised. 
However, if a short and comprehensive evaluation is called for, Neonatal care providers may 
choose NNE, NMBA, ABSS and DUBOWITZ. ABSS is suggested for comparative studies with 
respect to the infant’s behavioral state and sleep-wake cycle. For detailed behavioral assessment 
of the infant as the primary purpose of examination, the use of NONB is suggested. Since, IV 
infusion may result in restricted administration of certain manoeuvres, discern of Observational 
Scales such as NONB and ABSS is recommended. 

 
Thus, the review paves way for adequate selection of an appropriate Assessment 

measure in future studies, which are in convergence to the purpose and objectives of the Research.  
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Abstract: 
Microfinance has been a remarkable journey for service providers, borrowers, 

donors, and the general public over the years. The increase in demand for the MFI 
services has greatly resulted in some of the gruesome problems which are affecting the 
continuous growth of the sector. It is time to see whether the efforts of MFIs have 
actually been able to uplift the poor from poverty or is it just a gamble of keeping poor 
people poor. The MFIs are basically erring in understanding the basics of governance 
and are consistently failing to adhere to the RBI norms regarding the governance of 
MFIs. It is necessary to realize whether MFIs really understand the governance norms 
or not. The success of MFI operations and the benefit to customers lies in the extent to 
which MFIs understand regulatory norms and practice the same in line with RBI 
guidelines. 

 
Keywords: Micro Finance, Micro Debt, Governance, RBI. 

 
1. Introduction 

The micro finance has been a remarkable journey for the service providers, 
borrowers, donors and general public since 1980’s. This remarkable growth of micro 
finance has been attributed to the benefits it has offered to the millions of poor people, 
especially women and thereby increasing the market share of the MFIs over the years. 
The increase in demand and supply of the services has greatly resulted in some of the 
gruesome problems which are affecting the total well-being of the needy and provider of 
the Micro Finance service. The issues which are identified are certainly due to the 
policies of the MFIs and the mismanagement of the services offered in large scale. It is 
important to analyse whether the efforts of MFIs have actually been able to uplift the 
poor from the poverty or is it just a gamble of keeping poor people poor?  

 
Micro debt can create considerable opportunities for people to utilize ‘lumps’ of 

money so that they can improve incomes and reduce vulnerability. But not all micro 
debt produces favourable results, especially for poor people working in low-return 
activities in saturated markets that are poorly developed and where environmental and 
economic shocks are common. Because of circumstances beyond their control (sickness, 
flood, drought, theft and so on), lack of skills and knowledge or taking bad decisions, a 
proportion of poor borrowers encounter great difficulties in repaying loans. While MFIs 
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suggest that such problems are overcome through ‘social support’ in some painless way 
this is often not the case— talk to the dropouts of MFIs to understand the present 
scenario.1 

 
So, here the intention is not to bring microfinance to a stop, but to make people 

pause, reassess their expectations and re-think some policies. Micro finance is never a 
panacea and may sometime be actively damaging to its intended customers2.  

 
It is thus important to address the issues which are hurting the further growth of 

Micro finance sector, find solutions to clear the road blocks in the journey of Micro 
Finance Services and ensure the path ahead becomes a fruitful one to all those who have 
associated with it in the years to come. 
 
1. Dichter, T. W., Harper, M., & Action, P. (2007). What’s wrong with microfinance? 

Practical Action Publishing Rugby. Retrieved from http://libr ary.wur .nl/W eb Que 
ry/clc/1885318 

2. Hulme, D. (2000). Is microdebt good for poor people? A note on the dark side of 
microfinance. Small Enterprise Development, 11(1), 26–28. 

 
2. Governance of Mfis 

Governance is a system of check and balances whereby a board is established to 
manage the managers. Governance is sometimes conceived as a virtuous circle that links 
the shareholder to the board, to the management, to the staff, to the customer, and to the 
community at large. Boards review, confirm, and approve the plans and performance of 
the senior management, but they do not usually provide vision. 

 
Governance engenders trusts that allows a financial institution to attract depositors 

and investors. Governance provides assurance to government officials and, in the case 
of financial institutions, to bank superintendents. One way to create trust in 
the governance process is to eliminate conflicts of interest. 

 
Good governance is the ability of the board members to monitor the status of the 

organization, make good strategic decisions, and hold executives accountable for their 
execution. Ultimately, that comes down to the quality of the board members, the culture 
and practice of the board, and the power relationships among board members and 
executives.  

 
Keeping these issues in to consideration RBI has issued prudential norms to NBFCs 

and MFIs operating in India. They are, Capital adequacy, pricing of credit, transparency 
in interest rates, non-coercive methods of loan recovery etc. as part of governance to 
ensure these guidelines are followed by the MFIs, board is vested with powers and 
ensure that the MFIs are properly aware of the services they are providing and the rights 
and obligations of the beneficiaries are informed to them in advance as part of fulfilling 
requirements of RBI guidelines.   
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3. Literature Review 

The introduction of micro finance services in India and the aftermath effects of the 
developments over the last few decades have been observed and analysed by many 
prominent writers and researchers in the field of micro finance. In this paper, such 
observations have been included in order to provide an insight into the level of 
understanding of the MFIs about the  

 
Campion et al., (1999) find a different view and say, corporate structure does not define 
effective governance, but for each type of microfinance institution – non-profit, profit, 
credit union – factors exist that may strengthen or weaken a board’s ability to fulfil its 
roles and responsibilities. The characteristics and the perspectives of owners who 
exercise the governance role are perhaps the most important factors related to effective 
governance. 
 
Mersland et al., (2009) in spite of all these arguments, the bright spot is, the 
microfinance is high on the public agenda. Better corporate governance of MFIs has 
been identified as a key to enhancing the viability of the industry. However, the recent 
literature on the subject has struggled to identify the corporate governance mechanisms 
influencing the performance of MFIs. 
 
M S Sriram (2010) the institutional representatives on the boards of these MFIs have 
not exercised their independence. The promoters have gotten away with significant 
instances of skimming and there seems to be no dissent voiced on the greedy executive 
compensations and short-sighted behaviour of the management of the top MFIs. 
 
4. Statement of the Problem 

The micro finance institutions which were once recognised as a ray of hope in 
eradicating the poverty have diluted themselves from the objectives to which they were 
formed for and are in due course of damaging the image of the industry. The MFIs are 
basically erring in understanding the basics of governance and are consistently failing to 
adhere to the RBI norms regarding governance of MFIs. It is necessary to realise 
whether MFIs really understand the governance norms or not. Lack of understanding on 
the part of MFIs is the main problem behind the failure of RBI guidelines in reaching 
desired results of regulating MFIs over the years. This study will make an attempt to 
know how far MFIs understand the governance norms which is required to be included 
in their area of operations.  

 
5. Objectives of the Study 

This study is very essential in the present scenario as the MFIs which are seen as 
path breakers are indulging in wrongdoings and creating hurdles in the development 
story of rural poor. It is indeed needed to rectify the unwanted initiatives of MFIs which 
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are continuously followed by them and to set right the diverted actions of these MFIs 
from not stooping low further in the field of Micro Finance.  

 
This study is conducted with the following objective.  
1. To study the preferential importance of the institutions towards Micro Finance 

Services 
2. To study the level of clarity and understanding the concept of governance among 

Micro Finance Institutions. 
3. To study the perception of Micro Finance Institutions towards the governance 

practices  
 
6. Hypotheses of the Study 

In order to achieve the above objective, the following null and alternative 
hypotheses were formulated based on the objectives. 
Ho -  MFIs are not significantly having any preferential importance over any of their 

services 

H1 - MFIs are significantly having any preferential importance over any of their 
services. 

Ho -  Micro Finance Institutions are not significantly having clarity in understanding 
the conception of governance.  

H1 - Micro Finance Institutions are significantly having clarity in understanding the 
conception of governance. 

Ho -  The perception of Micro Finance Institutions towards the governance practices 
 of MFIs is significantly wrong.  

H1 - The perception of Micro Finance Institutions towards the governance practices 
of MFIs is significantly right. 

The study has made an attempt to find the answers to the objectives set with the help of 
above hypotheses and testing of the same. 
 
7. Methodology of the Study: 

The study was conducted by taking respondents of 37 MFIs working in the selected 
Districts of Karnataka. The respondents are Institutional Representatives, members of 
SHGs and general clients. As part of sampling, simple random sampling technique was 
used and 500 respondents were chosen from the population spread over these selected 
districts taken for study. The responses for the services offered and the practices of 
MFIs with regard to services offered, rights and obligations of the clients, and 
perception or awareness level towards governance practices are taken into consideration 
through structured questionnaire in comparison with RBI guidelines. The data so 
collected has been tabulated and suitable conclusions are drawn through testing of 
Hypotheses.  To assess the RBI guidelines followed by these Micro Finance Institutions 
and the impact of the same, basic tools like percentage and frequencies to get the results 
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and t-test has beenused in order to prove the hypothesis. Statistical analysis has been 
done using SPSS.  The tested results have been presented with the help of simple tables.  

 
8. Data Analysis and Interpretation: 

The attempt is made in the present research work to ascertain the level of 
understanding or clarity prevailing among the MFIs towards the governance practice or 
guidelines offered by RBI. The lack of clarity regarding the governance guidelines of 
RBI will add to the woes of MFIs in failing to meet the requirements of stakeholders 
and thereby exploit the innocence of the borrowers. The MFI should have a clear clarity 
as to its roles and responsibilities, parameters of governance and the clients about their 
rights and obligations as borrowers of the micro finance. The study has attempted to 
analyse with the help of responses given here to have a fair idea whether the level of 
understanding of the MFIs with regard to requirements of governance practices are in 
accordance with the RBI guidelines or not. The study has been conducted by taking into 
account both primary and secondary data. The responses have been carefully classified 
and presented in tables to find out the results. 

 
9. Results of Hypotheses Testing: 

Hypothesis No. 1: 
Ho:  MFIs are not significantly having any preferential importance over any of 
their services.  

H1:  MFIs are significantly having any preferential importance over any of their 
services. 

  
Table No. 1.1: Descriptive Statistics of Services Offered by MFIs 

Source: Compiled from the primary data 
 tcal(Computed value) = ଵ.ହିଵ.ହ

.ଽ
= 0.1046 

Services N Mean Std. 
Deviation Test Statistics 

Savings 37 1.49 0.651 

2.028 

Loans 37 1.41 0.599 
Remittances 37 1.7 0.702 
Insurances 37 1.51 0.651 
Training 37 1.43 0.603 
SHG 
Promotion 37 1.89 0.809 

Aggregate Mean and 
Standard Deviation 1.57 0.669  
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Table 1.1 presents the one tail test @ 5% level of significance, critical value is 2.028. 
As computed value (0.1046) is less than the critical value (2.028), the alternative 
hypothesis (H1) is rejected and null hypothesis (H0) is accepted. Therefore, it can be 
concluded that, MFIs are not significantly having any preferential importance over any 
of their services 
 
Hypothesis No. 2:       
    
Ho:  Micro Finance Institutions are not significantly following the guidelines of 

RBI on governance. 
H1:  Micro Finance Institutions are not significantly following the guidelines of 

RBIon governance. 
 

In order to prove Hypotheses no.2, sub-hypothesis is formulated and proved as follows.  
 
Sub-Hypothesis No. 2.1: 
H0: MFIs are not significantly having clarity on Rights and Obligations of the Clients 
H1: MFIs are significantly having clarity on Rights and Obligations of the Clients 

 
Table No. 1.2: Descriptive Statistics on details of Rights and Obligations of 

the Clients 

 
Source: Compiled from the primary data 

tcal(Computed value) =  
Table 1.2presents the one tail test @ 5% level of significance, critical value is 2.028. As 
computed value (0.2307) is less than the critical value (2.028), the alternative hypothesis 
(H1) is rejected and null hypothesis (H0) is accepted. Therefore, it can be concluded that, 
Micro Finance Institutions are not significantly having clarity as to the details of Rights 
and Obligations of the Clients. 

Rights and Obligations N Mean Std. 
Deviation Test Statistics 

The Advice and 
Information 37 1.76 0.641 

2.028 
The Terms and Conditions 37 1.54 0.65 
Price of the Product and 
Account Maintenance 
Details 37 1.51 0.692 
Procedure in case of 
default 37 1.65 0.633 

Aggregate Mean and Standard 
Deviation 

1.615 0.65 
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The above sub hypothesis was formulated and tested in order to prove the 

hypothesis no. 2. One of the governance norms of RBI is about rights and obligations of 
the clients. It means, the clients should be well aware of terms and conditions of loans 
they take, the pricing of the credit and procedure they have to undergo when in default. 
The results indicate, MFIs are not having clear understanding of the rights and 
obligations of the clients as prescribed by RBI norms which they are supposed to extend 
to the beneficiaries. So, because of this, the null hypothesis (H0) is accepted and 
alternative hypothesis (H1) is rejected regarding the main hypothesis. Therefore, it can 
be concluded that, Micro Finance Institutions are not significantly following the 
guidelines of RBI on governance. 

 
Hypothesis No. 3: 

Ho -  The perception of Micro Finance Institutions towards the 
governance practices of MFIs is significantly wrong.  

H1 - The perception of Micro Finance Institutions towards the 
governance practices of MFIs is significantly right. 

Table No. 4.67: Descriptive Statistics on Awareness level towards 
Governance 

Source: Compiled from the primary data 

 tcal(Computed value) =  
Table 4.67 presents the one tail test @ 5% level of significance; critical value is 2.028. 
As computed value (0.2059) is less than the critical value (2.028), the alternative 
hypothesis (H1) is rejected and null hypothesis (H0) is accepted. Therefore, it can be 
concluded that, the perception of Micro Finance Institutions towards the governance 
practices of MFIs is significantly wrong. 

Perception 
towards 
Governance 

N Mean Std. Deviation Test Statistics 

Accountability 37 1.59 0.599 

2.028 

Efficiency and 
Effectiveness 37 1.84 0.8 
Transparency 
and Openness 37 1.57 0.647 
Stakeholders’ 
Participation 37 1.65 0.676 
Fairness in 
Operation 37 1.54 0.65 

Aggregate Mean and 
Standard Deviation 

1.638 0.67 
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10. Findings and Suggestions: 

The role of micro finance institutions in uplifting the poor from poverty can never 
be denied. But the recent developments in the field have called for attention of the 
policy makers. The present research work on MFIs understanding of governance is an 
attempt in that direction. The study reveals that the MFIs operating in the parts of 
Karnataka are basically have lack of clarity in the services to be offered and have 
nopreferential importance over any of their services and continue to provide the services 
without any direction. It is also found that MFIs are significantly failing in following the 
guidelines of RBI on governance. Important advisories of RBI regarding, services to be 
offered, rights and obligations of the clients, recovery methods etc., are not properly 
followed by the MFIs in Karnataka. The perception of Micro Finance Institutions 
towards the governance practices of MFIs is also relevantly poor and this is a major 
issue of concern in the days to come. In order to ensure a sustained growth of MFIs and 
protection of stakeholders, it is necessary to educate the MFIs about the proper 
understanding and implementation of RBI guidelines for the time being till the new 
regulations or regulatory board is set up by the government. 

 
11.  Conclusion: 

The increased growth of MFIs over the last few decades has caught the global 
attention. The kind of impact it has made on the lives of the poor is undoubtedly 
positive and significant. But the commercialisation of MFI operations and increased 
disheartening experiences of the borrowers has been called for action from the policy 
makers. It is the time to remind and reiterate the responsibilities of MFIs and not to 
indulge in unethical practices and serve the poor with utmost commitment. The MFIs 
should stick to basics and the motive of making profit must be the last priority for them. 
The consistent service delivery of MFIs in transforming the lives of rural poor over the 
years should be strengthened by guiding the MFIs in right direction. This is possible 
only when MFIs are comprehended with the guidelines of governance and they have 
been implemented with the right spirit. It is high time for the policy makers, MFIs and 
beneficiaries to think in this direction and act accordingly with a view of safeguarding 
the rural poor from exploitation and offer a dignified journey of life.  
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Introduction 
 

In the given research article, a study has been carried out on modern and 
contemporary Indian Hindu yogis and spiritual entities who have lived a long life. This 
study has been carried out from the point of view of history wherein the life principles 
of long lived, their diet, daily living practices and contribution. Shri Devhari Baba, Shiv 
Kumar Swami, Swami Shivananda, Shri Tirumalai, Krishnamacharya, Dada Vaswani, 
DadiJankiji and likes are included in this article (V Nanamma, Krishna PattabhiJois, Bks 
Iyengar). 
 

There are several references stating that the average life expectancy of human 
race living in Japan, Singapore, Macau, San Marino Island, Hongkong, Sweden and 
Canada is above 80 years. In similar perspective, the curiosity to ascertain that those 
who walk the path of “Spirituality-Meditation-Yoga” are conferred with longevity, 
prompted the given research. 
 
The Purpose of Research 
 

Some objectives were at the forefront while conducting the research. They are 
as follows – 

 
1. To find out life components of the selected human entities. 
2. To find out unique elements in their lives.  
3. To compile the information on traditional spiritual Hindu way of life. 
 
In the research yogi, acharya, spiritual personalities above 90 years from Hindu spiritual 
tradition are included. For certain instances to ascertain the exact lifespan of the selected 
individuals is difficult however, the available information states that they are above 90 
years of age. 
 

To ascertain their respective ages was not the objective of the research, the 
supposition was to find out traditional life principles of their longevity.  
 
Premises  
While studying the way of life founded on Hindu spiritual tradition and extremely 
ancient Yog knowledge, some premises were presupposed like: 

84



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:11(4), November:2020 

 

www.ijmer.in  
 

 
1. The selected entities have included Hindu spirituality and ancient Yogknowledge 

principles in their way of life. 
2. They led a Natural, simple, disciplined and voluntary self-mortified and ordered 

life. 
3. They had vegetarian food and they have lived stress free life due to meditation 

practices. 
4. They have accepted desire less impartial vision. 

 
“Biology of Belief,” is the scientific supposition of the research that has revealed 

the longevity of the chosen personalities resulting from Yog principles and spiritual 
theories. 

 
 In Bhagavad Gita the eternal Immortal soul is described. Shri Krishna edifies 

Arjuna, “The soul is immortal, it is neither born not dies, it is eternal unchangeable, 
even when the body dies the soul remains deathless .” (Gitapress, 2003) 

 
This reality is known by the spiritual yogis and spiritual personalities. They believe 

their body as a temple and worship God. Patanjali Rishi has elucidated a skill (siddhi) 
called Kaya Sampath to keep up the temple like body beautiful and long lasting. 
According to Bhagwat Gita – ‘The soul neither kills nor can it be killed ’. (Gitapress, 
2003) 

 
 The modern contemporary Indian yogis and spiritual entities have accepted 
Patanjali Yog Darshan and ancient spiritual tradition. 
 

“Not all the animals age, most of the frogs, chameleons, snakes remain young 
until they die; the tortoise lives for a hundred years, as it grows in years the ability to 
procreate also increases. All these animals die without experiencing the pains of old 
age.”(Congdon, Nagle, Kinney, & Sel, 2001) 
 

According to modern sciences and health sciences, to determine life span of 
human being 25% share is of genes; the rest of the factors are circumstances, accidents 
etc. “Some of the genes increase the life span. A special kind of gene is found in most of 
the people from Ashkona tribe who live for more than 96 years. The great grandson of 
Adam and Eve Methusela lived for 969 years, as mentioned in the Bible. Methusela is 
the name given to the gene found in the long living Jews.” (Minkel, 2008).Possibly 
Methusela gene or a similar gene is active in a nonagenarian and beyond. “Methusela 
gene was created from the evolution of genes and it works more in starvation and high 
temperature, it also increases the human capacity to sustain dangerous poisonous 
chemical substances”. (Dalvi, 2012).According to some researchers, due to meditation 
(dhyan) the structure of DNA transforms, “Telomeres  are like the caps on the end of 
our chromosomes. As we age they shorten. That shortening is associated with heighted 
risk for many diseases including cancer. The modern life “stress” reduces telomeres. 
Due to regular meditation practice the length of telomeres actually increases over time 
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which stops diseases and slows aging”. (Dalvi, 2012).Nobel Prize winning scientist, 
Elizabeth Blackburn has stated a similar opinion. The general observation also endorses 
that many long lived/living Indians are regular in sacred chanting, meditation (dhyan ) 
and divine prayers . 
 

Detoxification takes place after fasting, the dead cells in the body are eaten by 
the body itself, the life energy required to digest the food also remains stored. “In the 
practice of Yoga, fasts famously serve hygienic purpose of cleansing and purifying the 
body. Fasting is the ritual technique and the body becomes an instrument of power and 
efficiency. Hindu ideals of fasting have become increasingly traditional not occasional. 
Fasting has emerged as an important element in a new Hindu circles everywhere” 
(Robinson, 2008) 
 

In many Hindu Vedic meditation techniques, the power of visualisation-
imagination has been used; this is very special power. In some traditional meditation 
methods ‘body–hot like fire and the next moment as cold as a ice’ likewise ‘as hard as 
an iron and immediately as soft as cotton’ these kind of imaginations are applied with 
intensity, resulting in  the secretion in  the brain neurons which  enhances  the life. 
Turning the tongue up and touching the tip of the tongue to the palette, you can taste a 
unique secretion,  it is called Brahmrasa, The traditional belief is that  it doesn’t have 
any of the tastes known (bitter, sour etc), when you drink it the life energy increases and  
the life expectancy goes up. 
 

By virtue of Yog, meditation and spiritual elements, bio-belief of DNA is 
changed. The wear and the tear of the body is recovered immediately, the immunity 
strengthens, tolerance increases, stresslessness is maintained, and longevity is bestowed. 
There are many branches of Yoga wisdom; out of them Kriya Yog is very ancient 
stream, “Kriya Yog is a simple psychophysiological method by which human blood is 
decarbonated and recharged with oxygen. The atoms of this extra oxygen are transmuted 
into life current to rejuvenate the brain and spinal centers. By stopping the accumulation 
of venous blood ,the yogi is able to lessen or prevent the decay of tissues. The advanced 
yogi transmutes his cells into energy.” (Yoganand, 1998) 
 

“Autobiography of Yogi” in this book the reference of 
ParamhansMahavatarBabaji occurs frequently. According to Hindu spirituality the 
incarnated being is a medium appointed by the god for the welfare of all the beings, 
because of that they are not bound by  the law of life structure, of nature, aging and 
death; that's why “The body of an incarnated being looks like light image to the eyes.” 
(Yoganand, 1998)Ram, Krishna, Patanjali, Rishi Agasthi are considered incarnated 
beings in the Hindu religion, they cannot be called human beings; with this view 
MahavatarBabaji is not included in this article. 
 
Devraha Baba is an epitome of longevity: 
 

Modern Indian spiritual Guru Swami Ram wrote a memoir In “The Company 
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Of Himalayan Masters ”; in it he writes –“Devraha Baba stays in  the east of Uttar 
Pradesh but for some months in summer he comes to pay homage to sacred places in 
Himalaya (for Darshana). It is said that he is very old. Dr Rajendra Prasad is the first 
President of India. I have heard from him that Devraha Baba is more than 150 years 
old.” (Ram, 2013).Swami Ram visited Devraha Baba personally and tried to know the 
secret of his longevity. Swami Rama writes about the memories of the meeting- “Some 
special practices of Yoga he does everyday. His diet constitutes only of fruits and 
vegetables. (Ram, 2013).Swami Rama is told by DevrahaBaba ,-“Bliss is the greatest 
wealth of a human being. The balanced-regularity is absolutely essential .The practice of 
advanced methods of pranayamas is crucial . To live beyond time the practices of 
pranayama must be done . (Ram, 2013).Swami Rama mentioned that he experienced 
Devraha Baba literally as an idol of love. 
 

In some references Devraha Baba is described as dwelling in wooden house at 
the height, would take milk and honey. BBC journalist Mark Tully who interviewed 
Baba in Kumbh Mela writes-“One reason for Baba's amazing longevity was that he was 
forever in Uddiyan Banda” (Tully, 2004). (it is yogic practice in which yogis make 
upward energy lock, it moves energy up from the earth water and fire centers into the 
Heart Chakra). Mark Tully writes about his diet-“He eats air, he does not even eat fruits. 
You see any great yogi can extend his tongue from inside until it touches the top of his 
head; that is where the nectar is situated and one drop of nectar (Brahmarasa) is all you 
need to live for a very long life” (Tully, 2004). Devaraha Baba lived for more than 250 
years, such claims are found at several places; we can definitely draw the conclusion 
that he lived a long life. 
 
Shiv Kumar Swami 
 

The head of SiddagangaMonestry (math) from Karnataka, Shiv Kumar Swami 
(1907- 2019), at the age of 111 walked without any support with very good hearing 
capacities; no trembles in the body and had a soft and clear voice. On his death India 
Today magazine wrote “He was said to be suffering from a lung infection. He was 111 
years old”. (India-Today, 2019). The secret of his longevity specially about his diet is 
written on the official website of Siddaganga, “His intake of meal is very scientific. 
Food with sourness, spicy or with hot chili powder and fried items are not his likings. 
He would keep them away from his pan. He would take the curry made of green gram 
dal with a pinch of salt. This would be his whole some item, for the rest of his meals 
accompanied with coconut chutney without chilli and salt. Sometimes he would take 
some rice idlisor  ricerotis. (www.siddhagangamath.org). Some more descriptions are 
found. “He would consume half a cup of milk and always keep away fatty food but was 
fond of Ghee.  In the afternoon ragimudde with curry made of green gram or tur dal, a 
glass of buttermilk. Nights 1 or 2 rotis or uppittu without onions and chillies. He 
considers the food as sacred prasad and it is for maintaining the body functions only”. 
(www.siddhagangamath.org).It is said about Swami that, he had never suffered from 
indigestion in his lifetime; in Hindu spirituality and yogic sciences the clean pure 
healthy stomach is the essence of healthy and long life., 
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Swami Shivananda 
 

His passport with photo has been published in several media; according to that 
his birth date is August 8, 1896 that means he is 124 years old and he should be 
considered as the most healthy, oldest person in the world.  In Hindustan Times it is 
written –“Looking remarkably unlined for his claimed hundred and twenty years, an 
Indian monk who says he is the oldest man to have ever lived puts his  longevity down 
to no sex, no spices and daily yoga… he avoids milk or fruits.. in his childhood slept 
many days on an empty stomach . (Hindustan-Times, 2016).Shivananda was orphaned 
in the childhood, grew up with the spiritual guru. 
 
Dada Vaswani 
 

Dada Vaswani  -JP- JashanPahlajrai  (August 2, 1918 to July 12, 2018) was 
born in current Pakistan in the city of Hyderabad in Sindh region, was a disciple of great 
spiritual Guru Sadhu Vaswani . Having done MSc in physics and LLB, in 1948 he 
arrived in India with his Guru and founded Sadhu Vaswani Mission in Pune. He started 
“Meatless Day”. His life reflected simplicity purity and spiritual precepts. 
 
DadiJankiji 
 

DadiJankiji (January 1, 1916 to  March 27 , 2020) DadiJanki joined Brahma 
Kumaris in 1937 and she did spiritual work in London until 1974. She brought the 
people from different cultures and occupations to spirituality. She was known for her 
enthusiasm, clear voice and pure expressions and disciplined routine; getting up early in 
the morning, regular Rajyog meditation, pure sattvic diet etc. 
 
Sri Tirumalai Krishnamacharya 
 

Sri Tirumalai Krishnamacharya (November 18, 1888 to February 28 ,1989 ), 
founder of VinyasYog , AyurvedVaidya and Indian philosophy-six systems (shad – 
darshana ) expert.  At the age of 90 his hip was fractured but he refused to get the 
treatment and he himself treated it; later developed yoga for bedridden patients. 
According to Mohan Ganeshan he was the “father of modern Yoga .”(Ganesh, 2017) 
 

Apart from all these personalities there are many yogis and spiritual entities 
who have lived long life;  V Nanammal, a female yogacharya from Tamilnadu “whose 
600 diciples are welknown as a yoga teachers in the world ”(Joshi, 2017). Krishna 
PattabhiJois the founder of AshtangYog andBKS Iyengar, in 2004 the “Time 
Magazine named BKS Iyengar one of the 100 most influential people in the world ” 
(Heroes and Icons - Times 100, 2004) were nonagenarians when they passed away. 
 

In the next research those long lived yogis can be included; likewise besides 
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Hindu spirituality, long lived yogis from Jain, Buddha and other spiritual streams can be 
considered in the next research. 
Personalities Born out of India but followed Hindu Spirituality 
 

Name & Age Country Origine Life  Span Yoga 
Period 

Indra Devi  
102 years 
 

Riga 
Russian Empire 

May12,1899  
to  April25,2002 

1930-2002 

CannieDennisian 
100 years  
 

North Queensferry 
Fife-Scotland 

 (1915-unknown) 1975-2015 

Ida Herbert 
 100 years 
 

Born in England but 
Lived-in-Ontario-Canada 

 (1910-unknown) 1990-2016 

Tao Porchon 
Lynch  
99 years 
 

United States August13,1918- to    
Present 

1967-
Present 

Vera Paley Born in Australia but lives 
in Florida (USA) 

(Oct 1922-
Unknown) 

1982-2015 

 
Epilogue 
 

The ancient yoga knowledge connects to the nature, it purifies the mind body, 
gives piousness, rectifies brainwaves, improves blood circulation, improves cardiac 
function and triggers healthy hormones. Sun salutation exercises 97% of muscles and 
body organization. All these benefit in longevity while doing spiritual Yoga practices. 
The body remains active and the energy is spread throughout the body. 

 
Breath better live longer, the respiratory system remains healthy due to Pranayama, 
the negativity is evicted and the mood remains elevated . The wrong hormones are not 
created in the body.  When you breathe according to Yog-wisdom- freely, wholly and 
naturally then tortoise like breathing process(less oxidation) takes place and the body 
lasts for a long time.  
 

The diet of chosen personalities in the research includes drumstick, green 
gram, rice, finger millet, Amla, basil, cow milk and ghee, baniyan tree, ginger, curry 
leaves, cinnamon, ajawain, wheat shoots, vine vegetables, fruit vegetables, leafy 
vegetables, etc. whereas oil, chillies, fine flour(maida )sugar are not included in the diet. 
Likewise 80% of the diet is taken and the fasting is integrated in their lives. The food is 
eaten as divine offering.  
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The deep rest is result of meditation.  The stress-free state is attained by 

meditation, the skin becomes beautiful. The health of hormones and glands improve. 
The resistance power increases.  The body and mind become radical free; radicals cause 
the cells to age and die. The reasons behind growth in radicals are incorrect diet i.e. tea, 
coffee, wrong food and drinks and lifestyle;.  Meditation-Yog makes body mind radical 
free; the benefits are gained by long living people.  Desire and covetousness build up 
anxiety, anger, fear, worries, shame; because of that sorrow, diseases, illnesses are 
invited, happiness goes away, ego strictness, unnaturalness generated. Naturally the 
meditation sources personal mood to be elated. In the state of meditation alpha waves 
are created in the brain releasing good hormones.  
 

The selected personalities were nature walkers (blood circulation and muscle 
health). They had company of the nature, pure beings like animals, sun light and moon 
light. Getting up at the dawn and sleeping early at night was part of their routine; they 
also eat early lunch and early dinner. Their work and the staying places were clean, 
beautiful and sacred. Their everyday constituted of solitude, deep rest, auspicious sacred 
contemplation, life energy etc. Their lives appeared to be at ease and flowing 
effortlessly.  
 

Spiritual studiesand prayers are integral part of the people who have lived 
long life, The constant new learning through the spiritual studies along with salvation as 
life goal, keeps the mind and brain neurons active and healthy. Daily holy Chanting 
generates new cell in a body. Several materialistic profit based businesses indulge in 
lying, stress, envy, jealousy, avarice, cultivation of desires, pressure, ego, resentment, 
struggle, etc.; but life of yogi and spiritual entities is full of truth, love, peace, happiness, 
purity, bliss as well as natural, simple-easy and straight. The life is free from 
materialism, economics and desires. 
 

While studying the life sketches of these entities it is revealed that they found 
ways out of crisis playfully. They lived on inspiration and intuition rather than emotions 
and Intelligence. They had a faith on almighty and the truth. They lived life as witness 
remaining detached and unaffected. It can be said that auspiciousness and blessings 
blossomed on their faces, in their eyes, in their expressions, in their breaths. Not me 
HIM this intent is found in them. 
 
 Conclusion 
 
  In modern India, following similarities are found in the lives of long lived 
spiritual personalities who followed the ancient Indian Hindu spiritual Yoga path. 
 

1. Their brain neurons are active from point of view of innovation- awareness life. 
2.  The spiritual philosophy and yog principles are ingrained in way of living. 
3. Regular disciplined routine; Yog meditation and spiritual studies; it is not 

retirement the routine is active.   
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4. The lifestyle is simple and connected to nature - cosmos. 
5. They followed simple vegetarian diet, fasting, andeating a little less than 

required.  
6. They led a stressless life, no hurry, no anxiety but a natural flow. 
7.  Desireless and egolessness. 
8. Celibacy, love, fearlessness and constant smile on the face. 
9. Spiritual practices and living in the present. 
10. Auspiciousness in thoughts and emotions, thankfulness in the heart. 
11.  They are always in good company, sacred holy work, dwelling at sacred 

places, happy healthy holy- life. 
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BUDDHISM: ITS CONNECTIONS WITH MODERN SCIENCE 
 

Dr. Yasmin Saima 
Associate Professor, Vivekanand College, Madhyamgram, West Bengal 

 
 
Buddhism is one of the oldest religions of the world. However, categorizing 

Buddhism merely as a religion is a probably a gross understatement because Buddhist 
scholars evinced keen interest in so called scientific subjects like cosmology and 
structure of physical universe. Early Buddhist scholars were recording facts about the 
cosmos at a time when western civilizations were yet to begin scientific enquiry. Their 
findings on Astronomy and Astrophysics were not much different from contemporary 
scientific knowledge. If it were merely a religion then generations of Buddhist scholars 
wouldn’t have pursued their enquiry on issues that fall under the domain of science. 

 
However, neither Social Science nor Physical Science accepts their findings as 

scientific. If we look at subjects like Anthropology, Sociology, Psychology then we find 
that the method adopted by scholars of these subjects are very similar to that followed 
by Buddhist scholars. Both attempt to analyze the environmental and other 
circumstances experienced by an individual to understand their present state.  

 
Generally scientific community does not give due recognition to knowledge 

acquired by Buddhist scholars. This is because their method of analyzing observations 
with intellect does not conform to the scientifically accepted method of testing 
hypothesis. As per this method, a “null hypothesis” is constructed using deductive 
reasoning. It is then tested under various scenarios to ascertain extent to which the 
findings can be generalized. For example, a hypothesis “all crows are not black” is true 
as long as the hypothesis is falsified. However, it can no longer be generalized if we 
encounter even one crow which is not black in color. This falsification theory does not 
lead to truth because the findings can no longer be generalized if an exception is found. 

 
In contrast, Buddhist scholars experimented with ideas and examined them in 

the crucible of life to arrive at conclusion by using logic and reasoning. This is not very 
different from the process through which major scientific developments like Gravitation 
and Telegraph were developed. They were triggered by an observation and the observer 
tested it under various circumstances to arrive at a theory which could be generalized. 
Thus, we cannot say that methods adopted by Buddhist scholars were completely 
different from modern scientific methods. 

 
One of the attributes of Science is that it analyses facts dispassionately and 

objectively to unravel the truth. Buddhism too attempts to unravel truth in an objective 
way. Buddha’s message to men searching for respite from suffering is simple: nothing 
lasts forever. Our present state is a function of our past actions but we are not defined by 
our past. There is a way in which once can break free from the cycle of desire and 
suffering.  

92



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:11(4), November:2020 

 

www.ijmer.in  
 

Social sciences like anthropology, sociology and political science attempt to 
understand how men behave in groups and why they act as they do. All these subjects 
tell us that human behavior is conditioned by his environment, his personal history. 
Thus, nothing is absolute – what is good for someone may not be good for another. One 
of the greatest Sociological debates centers on the relative importance of structure and 
agency. Does social structure dictate human action or does he have the power to 
overcome restrictions imposed by the structure? The debate led to the theory that the 
structure and agent interacts continuously. Thus, human actions are conditioned by 
societal values but human actions leads to changes in those societal values. This is very 
similar to the Buddhist concept of Karma, our present is a function of our past but we 
have the power to chart a new path.  

 
Psychology is another social science that has considerable similarity to 

Buddhism in terms of subject matter and methodology. It is a subject based on 
analyzing observations relating to human behavior along with the lived experience of 
the person concerned. Till nineteenth century it remained a mixture of religion and 
philosophy because it dealt with both soul and mind. Thereafter, it started taking 
contours of science by leaving behind soul and concentrating on mind. Psychology not 
only studies experience and behavior, but also seeks to change future experience and 
behavior. This is precisely the approach embodied in the Buddhist concepts of 
Aryasatyani (four noble truths) and Aryastangamarga (Eightfold path) – bringing about 
attitudinal and behavioral changes by understanding past experience. 

 
Science, by definition, does not exclude any evidence or method available to 

human inquiry. It is not a narrow view of the world. Religions generally have the 
tendency of propagating a belief that certain things are beyond human ability to 
experience it. Thus, one cannot question these things and knowledge ceases to 
accumulate. Philosophies generally use only some of the evidence – that of intellect- 
while ignoring observation and experiment. Buddha did not ignore any information, nor 
did he reject any method without trying it. He subjected all observations and 
information to logical analysis. Eventually, he strung all observations and information 
into a logical theory which could provide deliverance from dukkha.  

 
Scientific knowledge accumulates through observations and analyses of many 

people working on the subject across space and time. It compiles observations, 
discoveries, descriptions and analysis various thinkers and assimilate them to have a 
deeper understanding of the nature. Knowledge accumulated by Buddhists too is not the 
work of one man. Many thinkers contributed in the process over a long period of time. 
For two-and-a-half thousands years his work has been tested and enriched by various 
scholars. 

 
Leaving aside methodological aspects, the essence of scientific enquiry is to 

understand the cause and effect relationship behind phenomenon observed in day to day 
life. Buddhism owes its genesis to three observations that started a complex chain of 
thought that eventually led to Siddharta renouncing the world and becoming the 
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Buddha. The sight of a leper, an old man and a dead person led Siddharta to think why 
do men grow old, suffer from sickness and eventually die. Thus, he embarked on a 
journey to unravel the causal relationships behind these universal phenomena. This 
enquiry led to the four noble truths of Buddhism, suffering exists; desire and ignorance 
cause suffering; it is possible to free oneself from suffering by following the noble 
eightfold path. A cursory glance reveals a pattern – identifying a problem, finding 
causes responsible for it and finding a solution. This chain of logic is similar to that 
adopted by modern day science. 

 
Unlike other religions, Buddhism doesn’t consider suffering to be caused by 

sins committed during present or past lives. Neither does it treat it as something which 
doesn’t have a solution because it is part of destiny. Buddhism treats it as a problem that 
can be solved. The Buddhist concept of Karma differs strikingly from that of Hinduism. 
Neither is it preordained fate nor is it due to actions committed in previous lives. Karma 
in Buddhism, refers to good or bad actions committed during the present life time. 
Buddhism is indifferent previous existences. What matters is that “I” am not the same 
individual that “I” was yesterday, a moment or even a year ago. Although present 
choices and actions of “I” are conditioned by the past but it is possible to break free 
from the cycle by following the noble eightfold path. What indeed could be simpler and 
yet what could be more scientifically conceived? 

 
The noble eightfold path comprises of accurate understanding of nature of 

things; desisting from using speech with the intent to deceive, spread or do harm; 
avoiding hateful and harmful thoughts, refraining from physical violence and stealing; 
avoiding professions that harm others; preventing negative thoughts; being aware of self 
and the environment in which we live and single-mindedness. The eightfold path 
comprises of principles which facilitate harmonious man to man and man to nature 
coexistence. It has nothing to do with mysticism. Contemporary environment had a 
major influence on Buddhist teachings. For example, the stress on non-violence was a 
reaction to large scale animal sacrifice which started threatening farmer’s livelihood.  

 
Thus Buddhism dealt with practical issues confronting day to day lives of 

people and attempted to provide an achievable solution to contemporary problems. This 
striking objectivity divorces the Buddhist system from the realm of religion and takes it 
close to scientific search for truth. Thus, Buddhism is not merely a religion because it 
does not deal with mystic experience and psychic thrill. Rather, it is a system that 
enables us to live in harmony with our internal and external environment. 

 
However, Buddhism differs from science because Buddhist thinkers consider 

science to be the means and not the end. In other words, the Buddhist considers science 
as a reflection of principles expressed and reiterated by Lord Buddha at a time when 
there was no universally acceptable “scientific methodology”. Modern scientific 
achievements impart new perspective to our understanding of anitya (impermanence) 
and anatman (infinity). 
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The above discussion shows that both social and natural sciences have 
undeniable similarities with approach followed by Buddhist scholars. The nature of 
matter, the nature of physical reality, problems of space and time are all implicit in 
Buddhist teachings. Both Social science and Buddhism accept that human behavior is 
relative and there are no absolute concepts of good or evil. While scientific community 
should start looking at Buddhism from a new perspective Buddhist scholars too should 
accept the objectivity of findings of scientific community. 
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ABSTRACT 
 

 All the tribal communities in Andhra Pradesh are patriarchal, patrilineal and 
patrilocal.  The property is distributed equally among the male members.  The girls in 
the family may get ornaments of mother, few cattle etc.  But in case of absence of male 
child, the daughter gets the property and husband generally lives in the house of his 
wife.  After the death of the husband his wife gets the property and she can enjoy and 
control over the property if she does not marry another person.  She is not entitled to any 
property of the deceased husband if she marries another person.  
 
 Public activity, it is not a taboo for a tribal woman to participate in public life 
and religious activities of the community except during the period of her menstruation.  
Woman in tribal communities freely participate in all kinds of village and community 
festivals and fairs.  They play dominant role in traditional colorful dances.  Irrespective 
of age, all females spontaneously participate in the ethnic dances, which are performed 
on festive and marriage occasions.  It is significant to note that women in certain tribal 
groups occupy a very important position as priestesses.  It is believed that these 
priestesses are endowed with supernatural powers to heal the sick or to exorcise the evil 
spirits.  They often act as priestesses to the goddesses in tribal areas.  But they neither 
indulge in witchcraft nor do any harm to individuals.  This institution definitely 
indicates superior status of women in tribal areas when compared to the social status 
enjoyed by their counter parts in rural areas. 
 
Keywords: Sub-Plan Area, Maternal Mortality Rate (MMR), Primary Health Centers 
(PHCs), Integrated Child Development Scheme (ICDS) 
 
 
 Introduction:  
  
 Though the principles of gender equality and protection of women’s rights 
have been the prime concerns in India from the days of Independence, striving for a 
better status for women has still not produced results.  Data by various agencies clearly 
indicates that empowerment of women is still a far away for the average Indian women, 
as they have not gained gender equality in development indices on par with men.  The 
objective of empowerment policy is to empower women as the agents of social change 
and development. This process creates an enabling environment for women to exercise 
their rights both within and outside home, as equal partners along with men.  
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The state of Andhra Pradesh has initiated a ‘strategy paper on women 
empowerment’ in 2001.  In order to achieve the objective of Swarna Andhra Pradesh 
and vision 2020, a cabinet sub-committee was set up to give recommendations on the 
women empowerment policy. The main trust of the policy in convergent of all activities 
pertaining to the women in order to improve education, health’s, nutrition and overall 
development of the social and economic indicators for women and children in the state. 
The objectives of the policy are: reducinggender discrimination, address to gender 
inequalities in education and employment, increase gender sensitivity to health, welfare 
programmes and prevent atrocities against women. 

 
The Andhra Pradesh government has realized the potential of women power 

and encouraged their participation in developmental programmes. If women are to be 
empowered, it is necessary to provide an expending network of support services so that 
they are feed from some of their gender shackles. However, the variables live sex- ratio, 
literacy rate, work participation rate, health and nutrition and violence against women 
indicate low status of women in Andhra Pradesh.  The government of Andhra Pradesh 
has initiated the political reservation policy three-tire system. The objective of the policy 
is implementation of 33.13 per cent reservation for women in employment by 
government departments, corporations and public sector undertakings by monitoring of 
reservations in all departments and institutions by regional deputy director and project 
director of WD & CW department by inspections,  
 
Methodology and Collection of Data:  

Multi stage stratified random sampling method is used in the present study.  The 
selection process is carried out in four stages, they are relating to district, mandal, villages 
and households.  The Visakhapatnam district is selected for the study as it is having 
relatively larger extent of it’s Sub-Plan area. The Araku mandal is selected for the study 
because it is one of the tribal mandal that is having a high proportion of tribal population.  
Two villages are selected depending upon the higher concentration of specific tribes.  
With a stratification procedure based on the specific tribe population concentration, from 
the Bagata tribe concentrated panchayats Pedalbudu village and Ravvalaguda village is 
selected from Porja tribe concentrated panchayats based on the random sampling 
procedure.  

Status of Women in Tribal Society: 
 

About the treatment of women in tribal society, most of the tribal communities 
treat their sons and daughters equally and they rejoice at the birth of female child.  The 
tribal communities usually do not face any problem in up – bringing the female child 
and for the marriage at later stage.  Unlike in the non-tribal caste groups there is no 
dowry system in the tribal communities and on the contrary the bridegroom has to pay 
bride price to the parents of the girl.  The parents of girl never face any kind of 
difficulties in getting their daughters married. In all types of marriages including levirate 
type of marriage the will of women prevails over all other considerations.  The woman 
as daughter – in – law or wife is treated well and she is not put to any kind of hardships.   
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In case of bad treatment by husband or parents – in – law in her family of procreation, 
she deserts her husband and goes to her parents’ divorce is granted by the tribal society 
at that moment the second husband pays compensation to the aggrieved husband.  The 
woman is not put to many restrictions in tribal communities and she is treated well. 
 
 The property is distributed equally among the male members.  The girls in the 
family may get ornaments of mother, few cattle etc. Regarding the opportunities to the 
tribal women for public activity, it is not a taboo for a tribal woman to participate in 
public life and religious activities of the community except during the period of her 
menstruation.  Woman in tribal communities freely participate in all kinds of village and 
community festivals and fairs.  They play dominant role in traditional colorful dances.  
Irrespective of age, all females spontaneously participate in the ethnic dances, which are 
performed on festive and marriage occasions.  It is significant to note that women in 
certain tribal groups occupy a very important position as priestesses.  It is believed that 
these priestesses are endowed with supernatural powers to heal the sick or to exorcise 
the evil spirits.  They often act as priestesses to the goddesses in tribal areas.  But they 
neither indulge in witchcraft nor do any harm to individuals.  This institution definitely 
indicates superior status of women in tribal areas when compared to the social status 
enjoyed by their counter parts in rural areas. 
 
1. Nature of the Demographic  Indicators Of Tribal Women: 

 With the help of certain demographic indicators, an attempt has been made to find out 
the presence or absence of discrimination against women as well as to find out the 
extent of change that has taken place in the status of women of the younger generation 
in the tribal economy.  The demographic analysis pertaining to age composition of the 
selected households and their family members indicate that nearly 60 percent are within 
the working age of 15 to 55 years. The household average family size is 4.49, it is 
relatively higher among Bagata tribes. 
 
  Age at marriage has been taken as one of the indicators of the status of women.  
It was assumed that if women is married at a younger age and there is wide age gap 
between the husband and the wife, she would have a lower status.  In this study, it has 
been found that the average age at marriage for the respondents came out 13 – 25 and 14 
– 17 years in Bagata and Porja tribes respectively.  On the other hand, average age of 
the husbands came out 19.7 years in Bagata tribe and 20.15 years in Porja tribe 
indicating a big age gap.  The results clearly indicate that though the average age at 
marriage of the respondents of Porja tribe was relatively higher than that of Bagata tribe, 
nevertheless, the age at marriage of both the tribes was quite low in contrast with the 
national average.  Secondly, the age gap between the husband and the wife has also 
been quite considerable, indicating the low status of women in both the tribes. 
 

In order to find out the extent of change that has taken place with regard to age 
at marriage of women, the children of the respondents were taken into account and the 
average age at marriage has been worked out.  It has been noticed that the mean age at 
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marriage for daughters of Bagata tribe was 13.05 years and in Porja tribe it was 14.88 
years indicating a slight increase in age at marriage.  Nevertheless, the age at marriage 
of the younger generation still remains below the national average indicating that their 
status has not yet improved with regard to this variable.  However, no marked difference 
has been found in the age at marriage of the younger generation of both the tribes.  In 
addition to work out the mean age at marriage of the daughters of the respondents, the 
average age at marriage of their sons has also been worked out which came to 20 – 44 
years of Bagata tribe, and 21 – 32 years in Porja tribe.  It is clear from the analysis that 
so far as the male members of both the generations are concerned, their age at marriage 
is quite high in contrast with their spouses and the average age at marriage for the 
husbands and the sons is higher than the national average.  It can be concluded that with 
regard to age at marriage, the women have lower status in both the tribes. 

 
  Fertility dynamics of the respondents of both the tribes was another indicator 
taken to gauge the status of women by taking into account the mean age at first child 
birth.  It has been found that the mean age at first child birth for the respondents of 
Bagata tribe was 15.3 years, whereas it was 16.2 years in case of Porja tribe.  Fertility 
dynamics for the younger generation were also considered to find out the trend of 
change.  The mean age at the time of first child birth for the daughters of the 
respondents of Bagata tribe has been worked out 16.8 years, whereas in case of Porja 
tribe it was 17.9 years.  The younger generation of Porja tribe had a higher mean age at 
first child birth in contrast with the younger generation of Bagata tribe, indicating a 
slight improvement in the status of younger women of Porja tribe. 
 
  The fertility performance of the respondents has also seen with reference to the 
number of conceptions, miscarriages and live births.  On all the three counts no major 
difference came out among the respondents of both the tribes. To find out the extent of 
discrimination against the women, infant and child mortality has been worked out for 
both the tribes.  Some of the studies have indicated that due to discriminatory social 
practices, mortality is higher for the female children as compared to the male children.  
Data of the present study however, reveal the opposite trend.  In both the generations, 
the male infant and child mortality was higher than that for the females in both the 
tribes.  Further, the percentage of households experiencing infant and child mortality 
came out higher in Bagata tribe when compared with Porja.  The results do not support 
the common contention that female child mortality is higher as compared with male 
child because of discriminatory social practices. 
 
2. Indicators of Health Status of Tribal Women: 
 

In spite of good personal hygienic conditions among tribal female population 
health conditions found to be deteriorating due to inaccessibility of medical and health 
facilities.  In modern times the traditional herbal medicines are being discouraged by 
agents of change and allopathic medicines and services are not available to them as 
these primary health centers are not catering to the needs of tribals living in interior hilly 
tracts.  The maternity mortality rate (MMR) among ST females was around 8 per 1000 
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as per the studies conducted by TCR & TI in 1992.  Among general population MMR 
during that period was 4 per 1000 live births.  The tribal women scantily dressed up 
because of their grinding poverty.   

 
A few studies have indicated the existence of discriminatory practices with 

regard to providing health facilities to the women.  In the present study, immunization 
and breast feeding have been taken as two health indicators to find out the presence or 
absence of sex discrimination.  With regard to immunization, no discrimination has been 
established.  More than four – fifths children of the first and second generation were 
immunized irrespective of sex in both the areas.  Further, non – immunization was 
attributed to ignorance and non – availability of the facilities rather than sex 
discrimination.  Hence, on this variable also we did not find the practice of sex 
discrimination in the tribal areas.  Prior to advent of development in tribal areas, tribal 
societies were having their own herbal pharmacopoeia.  The women folk were able to 
maintain reasonable health standards with administration of herbal medicines and by 
following certain productive and prohibitive taboos.  A woman breast feeds the child till 
the baby begins to walk and till that time sexual relations are tabooed.  Because of this 
taboo pre – natal and post – natal diseases among women folk are rare and this 
restriction automatically limits family size. 

 
These rigid traditions are disappearing due to contacts with non – tribals.  

Large scale immigration of non tribals into tribal areas are also resulting in transmission 
of venereal diseases (VD) to innocent females. As the tribal settlements are found in the 
interior places, modern medical facilities are not accessible to them and women folk are 
the worst, sufferers.  The healthy delivery system is paralyzed in the study area and 
most of the posts of doctors, nurses, compounders are vacant.  In case doctors and other 
medical staff are available the required medicines and transport which are essential are 
not available. 

 
The survey conducted about the existing health facilities in the tribal area 

indicate that the governmental and non-governmental agencies have been trying to 
intensify health facilities in the tribal areas during last few decades. In spite of the 
facilities the native doctor and medicine are still playing an important role in the health 
care of tribal people.  Particularly tribals are prone to a variety of diseases due to their 
unhygienic living conditions.  Drinking water is a serious problem in all-tribal villages.  
They have to drink highly contaminated water, which is with calcium deficiency and 
causes anemia and other chronic diseases.  Many tribals in the hill tracts reported that 
they use herbs and leaves for their diseases. The Primary Health Centers (PHCs) in 
these areas are underutilized due to its distance from villages and also due to non-
availability of medicines in the centers.  However 35 percent of the households in plains 
reported that they are taking medical care from government PHCs and at their village 
health camps.   The village health camps are creating awareness about the medical care 
among the tribal. 
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Similarly immunization of children against TB, BCG and small pox diseases is 
also not following by the tribals in the hill tracts only (22 percent) responded positively 
for the immunizations care in these areas.  The numbers of children vaccinated are 
found high in plain areas (43 percent) rather than hill areas.  These ANMs are 
performing excellent job in immunization of children.  ANMs and other medical staff 
are propagating about medical care for children and pregnant women in the tribal 
villages. 

 
The presented data on adoption of family planning by heads of households 

show that family planning has not become more popular in the traditional and remote 
hilly tribal areas. It is noticed that all most all the tribes in plains use some kind of 
native medicine, which is derived from herbs to control their size of families.  However 
there is good feeling in the tribal plains regarding family planning.  There are midwives 
and health workers posted in the villages who were trained to propagate the family 
planning programmes in the tribal areas.  Though the family planning programmes are 
intensively campaigned in the tribal areas by ANMs and others, the tribal women are 
not showing interest in the family planning.  It is indicated that though 90 percent of the 
family members are aware of family planning only 42.77 percent adopted it, 77 per cent 
of the tribal women in the hill tracts are still using a native medicine as a preventive 
alternative.  The adoption is very limited among the Bagata tribe and marginal farms.  
However nearly 40 percent of Porja women responded positively to the family planning 
programmes.  There is need to strengthen the public health and family planning system 
particularly in the remote hill areas. 

 
  Breast feeding is another health indicator taken for the present study.  it was 
assumed that a female child was likely to be breast fed for a lesser duration than a male 
child.  In the present study, we noticed that on an average the respondents breast fed for 
2.2 years for male children whereas their female children were breast fed on an average 
of 1.8 years in Bagata tribe.  In case of Porja tribe, the duration of breast feeding was 
comparatively low.  The respondents on an average breast fed their male children for a 
period of 1.5 years, whereas their female children were breast fed on an average for 1.1 
years.  However, in both the tribes either with regard to the respondents themselves or 
their children, no discrimination based on sex was practiced.  Hence, both at the inter – 
tribe and inter – generation levels, we found that the female children were not 
discriminated against. 
 
Need for Promoting Health Conditions: 
 

In view of high incidence of maternity and infant mortality in tribal areas full-
fledged maternity hospitals with a minimum 30 beds have to be started.  The local 
traditional mid – wives have to be trained in safe delivery practices and they should be 
provided with safe delivery kits.  Basic knowledge of health and hygiene have to be 
imparted to women through women’s organizations in every village.  As the tribal 
people including children and women suffer with a number of nutritional deficiency 
diseases, ICDS schemes have to be introduced in interior tribal villages/hamlets.  The 
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criteria and rules have to be relaxed in extending special nutrition programme to tribal 
children, pregnant and lactating mothers. Dietary pattern of all tribal communities has to 
be properly studied.  Local dietary patterns, availability of low cost food items have to 
be taken into consideration while recommending nutritious diets to tribal clients. 
 

3.Indicators Relating to Education Status of Tribal Women: 

The tribal women folk are steeped in ignorance and illiteracy.  The ST female 
literacy rate in Andhra Pradesh is only 8.68 per cent which is less than half when 
compared to their counter parts at national level (18.19 per cent) as per 1991 census 
reports.  The ST female literacy is less than one third of the ST male literacy in Andhra 
Pradesh (25.25 per cent) and further it is less than one fourth when compared to general 
female literacy (32.72 per cent) in Andhra Pradesh as per 1991 census. 
 
 Differential literacy rate, enrolment for higher education and dropout rates among males 
and females can help to find out the extent of sex discrimination that prevails in tribal 
society.  The presence and absence of discrimination against women has been worked 
out in the present study based on education by sex and generation, dropout rate by sex 
and generation and studies outside the village by sex and generation.  Education has 
been recognized as a key factor in tribal development to bring in economic and social 
transformation among the tribals.  The government of Andhra Pradesh spends 
approximately 50 percent of tribal sub-plan allocation on education.  The ITDAs right 
from their inception has been putting tremendous effort in the provision and spread of 
both formal and non-formal education among tribal people.  
 

The tribe wise distribution of head of the households literacy level reveal that 
only 32.22 per cent households are completed primary education and 6.11 per cent 
completed secondary education and 61.67 percent are illiterates.  Though majority of 
the households are illiterate (61.67 percent) in the study area they care more for their 
word of promises than for any written document.  It is clear that majority of the 
educated heads of households are having education up to primary level only.  Further 
there is considerable variation of the education status of the heads of households among 
the tribes. However, the literacy level of the heads of households partially reflects the 
status of tribal women.  To have a complete picture, one has to examine the literacy 
levels among all the members of the family.  The details of literacy levels of all 
members of the family are examined. Out of total family members only 40.72 percent 
are literates.  The adult literacy rates are very low it is 36.12 percent in cease of male 
and only 6.27 percent in case of women.  However the children literacy rates are very 
encouraging in the tribal areas.  In the total male children 70.07 percent are literates and 
it is very interesting that in the total female children 60.74 percent of female children 
are literates.  The difference between the adult female literacy and female children 
literacy levels indicate the changing position in the tribal areas.  The female literacy 
level is extremely low, particularly among the adults because in olden days in villages 
female members are not sent to school, due to social inhabitation. 
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A comparison of sex-wise literacy levels of children population shows a different 
picture that, the levels of literacy among the children are very high in both males and 
females.  This reflects the change in the attitude of the elders towards education, which is 
the main reason for increasing the incidence of literacy among children. Increasing 
educational facilities particularly, separate Ashram schools for girls students scholarships 
to girl students coupled with favorable change in parental attitude has resulted in more 
and more girls attending schools.  Normally in the villages, the number of dropout 
children is expected to be more.  Hence an attempt is made to study the pattern of 
dropouts and data are presented in It can be noticed from the table that among school 
drop-out children the proportion of female children is more than that of male children.  
Most of the children are dropouts at the primary education level.  The number of dropout 
children is more in the remote hilly tracts rather than in plains. The dropouts are high 
among the children of Bagata  and very less among the children of  Porja.  The positive 
change on education is very high in the plain tribes. 

Measures to improve the levels of Literacy: 
 
 Functional literacy has to be carefully formulated to suit changing scenario in tribal 
areas. The main objective of functional literacy in tribal areas is to empower local tribal 
communities and traditional institutions.  Greater awareness has to be created in tribals 
about sustainable exploitation of forest resources and economic resources. In spite of 
comprehensive protective regulation available for the benefit of tribals they are not 
properly implemented as tribals are ignorant and illiterates.  The men and women have 
to be enlightened about various protective legislation through functional literacy 
programmes.  Adult literacy centers separately for males and females have to be started.  
At present literacy levels among ST females is extremely low and girls residential 
schools, Ashram Schools and hostels are only less than one third of boys educational 
institutions.  This gap has to be filled up by establishing more number of residential 
schools, junior and degree colleges to promote education among girls.  
 
4. Conclusion: 

Empowerment of tribal woman is sine – quo – non for not only improving their 
quality of life styles but also improving the conditions of tribal families and tribal 
villages. Empowerment is the process of revitalization of local people by giving more 
powers and responsibilities so that they can utilize the opportunities, resources available 
for sustainable development.  This process encompasses social, cultural, financial, skill 
and knowledge empowerment.  Unless all these vital aspects are integrated and greater 
vision is developed in local female population the sustainable development among 
tribals cannot ensured.  The important areas to be considered for empowerment of tribal 
women in this study are identified as: functional literacy and education, health and 
nutrition, development of skills to take up new income generating schemes, social and 
cultural development and organization of thrift, credit and processing societies. 
 
  The tribal women should be allowed to use their full potential.  Through 
adequate measures of health, education, skills and intellectual as well as moral 
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capabilities, they should be equipped to raise the quality of life.  Social change through 
equal treatment for the girl child and reducing son preference, schooling for both boys 
and girls, empowering women and providing them new skills for income generation is 
need of the hour.  In view of fast changing scenario in tribal areas, a vision for self 
reliance and urge for development has to be inculcated in tribal societies especially in 
the women folk.  These vital changes can be accomplished by establishing thrift and 
credit societies, grain banks, M.F.P. processing societies.  Adult literacy centers, 
DWACRA groups have to be established in the interior tribal areas. These local 
organizations have to be empowered and guided properly in functioning and 
maintenance by women liaison workers and community coordinators. 
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Abstract 
 
              There is an increasing commercial demand for nanoparticles due to their wide 
applicability in various areas such as electronics, catalysis, chemistry, energy, and 
medicine. Metallic nanoparticles are traditionally synthesized by wet chemical 
techniques, where the chemicals used are quite often toxic and flammable. In this 
present work, we describe a cost effective and environment friendly technique for green 
synthesis of silver nano particles. Green synthesis of silver nanoparticles (Ag Nps) was 
carried out using pommigranate seed extract were characterized based on the 
observations of UV–visible spectroscopy, Fourier transform infrared spectroscopy (FT-
IR), X-RAY diffraction(XRD) and anti bacterial activity. 
 
Keywords:PommigranateSeed Extract, Silver Nano Particles, U-V, FT-IR.,XRD, 
Antibacterial Activity. 
 

1. Introduction   
 

 Nanoparticles (NPs) are seen as a solution to many technological and environmental 
challenges. Green synthesis methods of NPs involve less chemicals and are, therefore, 
environment-friendly. It provides a platform for the development of ecofriendly and the 
green synthesis of nano particles with the help of biological sources like plants and 
microorganisms. Nano particles exhibit completely new or improved properties based 
on specific characteristics such as size, distribution and morphology. Metal nano 
particles have been of great interest due to their distinctive features such as catalytic, 
optical, magnetic and electrical properties. Nano particles of noble metals, such as 
silver, gold and platinum, are widely applied in products that directly come in contact 
with the human body, such as shampoos, soaps detergent, shoes, cosmetic products, and 
toothpaste, besides medical and pharmaceutical applications.The silver nano particles 
have various important applications. Silver has long been recognized as having 
inhibitory effects on microbes present in medicinal and industrial process. Historically, 
silver has been known to have a disinfecting effect and has been found in applications 
ranging from traditional medicines to culinary items. It has been reported that silver 
nano particles are non-toxic to humans and most effective against bacteria, virus and 
other eukaryotic microorganisms at low concentrations and without any side effects. 

 
       A number of approaches are available for the synthesis of silver nanoparticles: 
Facile method , thermal decomposition of silver compounds. Unfortunately, many of the 
nano particle synthesis or production methods involve the use of hazardous chemicals, 
low material conversions, high energy requirements, difficult and wasteful purifications. 
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Therefore, there is a growing need to develop environmentally friendly processes for 
nanoparticle synthesis without using toxic chemicals. Biosynthetic methods employing 
either microorganisms or plant extracts have emerged as a simple and viable alternative 
to chemical Green nanoparticle synthesis has been achieved using environmentally 
acceptable plant extract and ecofriendly reducing and capping agent. Citrus sinensis 
peel. The nano particles produced by this method are safe, cost effective and more 
environmental friendly when compared to the chemical methods. Silver has long 
recognized as having inhibitory effect on microbes present in medical and industrial 
process and also have antimicrobial properties with low toxicity especially in the 
treatment of burn wounds where transient bactera is prevalent and its fact is essential. 
The most important use of silver nanoparticles is topical ointments, to prevent infection 
therefore it incorporated into various medical applications. 
 

              Pomegranate (PunicagranatumL.), a fruit-bearing small tree, is native to Iran 
and the Mediterranean region and has been cultivated since ancient times. 
Applications of pomegranate fruit peels in synthesis of silver nanoparticles have been 
shown previously.  
 

                  Aflatoxins are carcinogenic and mutagenic secondary metabolites that are 
produced by fungi of Aspergillus species [9]. Major types of a flatoxins are B1, B2, G1, 
and G2. A flatoxin B1 AFB1 is the most toxic aflatoxin, a known carcinogen  
 
2. Materials and Methods 
 

The pomegranate fruit was collected from the market at Ramanathapuram. 
Silver nitrate was purchased from Sigma–Aldrich. Double distilled water was used for 
the experiments. All glass wares were properly washed with distilled water and dried in 
oven. 

 
Preparation of Pomigranate seed extract 
 
                Pomegranate seed was used as a reducing agent for the development of silver 
nano particles. The fresh Pomegranate was washed repeatedly with distilled water to 
remove the dust and organic impurities present in it. Then, the peels were removed. 
About 25 g of seed was taken in a 250 ml conical flask containing 100 ml double 
distilled water and then the seed was boiled at 80 ̊ C for 10 min and filtered through 
Whatman No. 1 filter paper twice.  
 
2.1 Active constituents and synthesis mechanisms of silver nanoparticles  
 
The medicinal value of plants lies in some chemical substances that produce a definite 
physiological action on the human body. The most of these bioactive compounds of 
plants are alkaloids, flavonoids, tannins and phenolic compounds.  Phytochemicals, 
which are non-nutritive plant chemicals, constitute a heterogeneous group of substances. 
Phytochemicals are naturally occurring biologically active chemical compounds in 
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plants.  Phyto chemicals are protective and disease preventing particularly for some 
forms of cancer and heart diseases.  
 
2.1 Synthesis of silver nano particles 
 

To optimize the synthesis route for producing the AgNPs, Fruit extract 
concentrations were varied on precursor solution. The various concentrations (2.5 – 5 
ml) of aqueous fruit extract were added to the 100 ml aqueous solution of 0.1 mM 
AgNO3. The reduction of silver ions takes place within 30 min at room temperature. 
The color change of the solution viz., dark brown color was observed, indicating the 
formation of silver nano particles.   

 

                      
  Fig.1   Silver nitrate solution and       Fig.2 colloidal AgNPs by bioreduction of 
pomegranate seed extract                               pomegranate seed extract 
 
 3    Result and Discussion 
The nano particles were primarily characterized by UV–Visible spectroscopy, which has    
proved to be a very useful technique for the analysis of nanoparticles. Ultraviolet–
Visible spectra were obtained using a UV- 1800 Shimadzu. XRD analysis was carried 
out on an X-Ray diffractometer (X’Pert-PRO). The high resolution on XRD patterns 
measured at 3 KW with Cu target using a scintillation counter (k = 1.5406 A °) at 40 kV 
and 40 mA was recorded in the range of 2h = 10–80. The changes in the surface 
chemical bondings and surface composition were characterized using Fourier Transform 
Infrared (FT-IR) spectroscopy (Nicolet Avatar series 330) ranging from 400 to 4,000 
cm-1. 
 
3.1   UV–Visible analysis 
 
       The preliminary detection of AgNPs was carried out by visual observation of the 
color changes of the reaction solutions. These changes were attributed to the excitation 
of surface plasmon resonance (SPR) in the metal nanoparticles. Typically, UV–visible 
absorption is used to investigate SPR. Characteristic surface plasmon absorption band 
was observed at 450 nm for the dark browncolored silver nanoparticles synthesized 
from 0.01M silver nitrate with seed extract concentration (2.5- 5 ml). It has been found 
that the optimum concentration for the synthesis of AgNPs is 5 ml extract. There is 
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small increase in the intensity of SPR band from 2.5 to 5 ml. However, when the 
concentration is increased further, there is a decrease in the intensity of high initial 
concentration of Ag ions band. 
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Fig.3   UV Vis spectra for the AgNPs  prepared with 0.1 M aqueous 

           AgNO3 solution with Pomegranate seed extract concentration 2. 5 ml and 5ml  
 
3.2    Ft-Ir Analysis 
 
               To determine the functional groups on pomegranate seed extract and predict 
their role in the synthesis of silver nano particles, FTIR analysis was performed. The 
band intensities in different regions of the spectrum for the pomigranate seed extract and 
AgNPs (before and after reaction with silver nitrate, respectively) were analyzed   and 
are shown in Fig.5. There was a shift in the following peaks: 3,320–3277, 2,929- 2891, 
1,640-1617 1314-1315, 1026-1028, 1160,-1104, 895.  3,320- 3277cm-1 is due to 
Phenolic OH. The band at 2929-2891 cm-1 is due to stretching vibration of alkynes. The 
band at 1640-1617 cm-1 is due to N-H bend of amines.  The band at 1314-1315cm-1 
corresponds to C-C stretching vibration to aromatics. The band at 1104-1160 cm-1 is due 
to C-O of carboxylic acid, The band at 1026-1028 cm-1 is due to C-N stretching 
vibration to aromatic amines. The band at 895 cm-1 is due to C-N of aliphatic amines or 
alcohol/phenol 
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  Fig.4   FT-IR spectra for Pomegranate seed extract and Bio-reduced silver nano 
particles 
 
3.3 X-ray diffraction analysis (XRD)  
 

The crystalline nature of AgNPs was further confirmed by X-ray diffraction 
(XRD) analysis. Xray diffraction is used to characterize crystallographic structure, grain 
size, and preferred orientation in polycrystalline or powder solid samples. The XRD 
patterns of synthesized AgNPs are shown in Fig. 4. Silver nanoparticles synthesized 
from pomegranate seed extract showed Bragg Reflection peaks at 32.00, 37.97 in the 2h 
range between 10–80 which can be indexed to the (122) , (111), planes of face centered 
cubic (fcc) crystal, respectively. They have a match with the standardJCPDS No. 89-
3722, revealing that the synthesized silver nanoparticles are composed of pure 
crystalline silver and the particle size is approximately 17 nm.Only one peak value is 
observed because maximum particles are reduced by the seed extract.  The peaks 
observed around 27◦ may due to the fruit extract. These Braggs peak might have resulted 
due to capping agent, stabilizing the nanoparticles [10]. The crystallite sizes of the silver 
nanoparticles using various concentrations of pomegranate seed extract are calculated 
using the Debye–Scherrer’s equation  
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    Fig.5 XRD spectra for the AgNPs prepared with 0.01 M aqueous AgNO3   
                                 solution with 5 ml pomegranate seed extract  
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3.4 Antibacterial activity 
 
                    Antibacterial property of silver nanoparticles of pomigranate seed extract 
against two different human pathogens Serratia marcescens (gram neg-ative) and 
Entrococcus faecalis (gram positive) are shown in Figure 6. The labels a,b represent the 
inhibition zones for standard antibiotic, distilled water, pure pomegranate fruit extract, 
50  AgNPs and 100 AgNPs respectively. It is   observed that, the antimicrobial activity 
of silver nanoparticles with different pommigranate seed extracts is found to be 
significant against both the bacterial strains. The inhibition zones for the silver nano 
particles with pomegranate seed extract are listed in Table 2. Chloramphenicol is used 
as a standard antibiotic to compare the results with the zone obtained using silver 
nanoparticles.. It is evident from Table 2 that the inhibition zones for both the bacterial 
strains depend on the concentration of pomegranate seed extract. The zone obtained 
using 100µl of silver nanoparticles is greater than the zone formed using 50µl of silver 
nanoparticles. It is observed from Figure 5 that, increase in the concentration of silver 
nanoparticles will result in the formation of a well defined inhibition zone. The anti 
microbial activity for gram negative bacteria is greater than that for gram positive 
bacteria. [11]. It is further evident that the best results have been achieved in our study, 
that the zone of inhibition has been found to be 15 mm for E. Faecalis and 19 mm for S. 
marcescens for 100 µ l is very much higher than 50µl.        
 

     
Fig.6.Antibacterial activities of silver nanoparticles against 

(a) Enterococcus faecalis (b)Serratia marcescens 
 
Table.1     Inhibitory action of PFE and AgNPs against human pathogenicbacteria      
 
Plate            Culture                     PFE                      AgNPs 
                                              50µl     100 µl         50µl       100µl 
 
1       Entrococcus Faecalis     11          13             12            16 
 
2       Serretiamarcescens         09            11             15         19 
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Conclusion  
 
The Ag NPs were synthesized using the seed extract of pomegranate. Synthesis  of 
silver nanoparticles were confirmed by the change of colorpommigranate seed extract. 
Furthermore, the morphological characterization was performed by UV-vis spectral 
analysis showing surface Plasmon absorption’s shift towards higher wavelength with 
increase in reaction time and the peak was obtained at the wavelength of 450 nm. In our 
study the size of the Ag NPs was observed 17 nm, which is within the characteristic 
standard size of the nano particle (0 − 100 nm). FTIR analysis confirmed the presence 
of phenolic compounds and alkynes. The XRD studies have shown that Ag NPs were in 
crystallographic structure. Synthesized silver nanoparticles revealed good antimicrobial 
activity against the selected pathogenic microorganisms Entrococcus Faecalis and 
Serretiamarcescens.    
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Abstract 
 
Aim-Tocompare open varicocelectomy withlaparoscopic varicocelectomy in terms of 
post-operativecomplications. 
 
Material and methods-This prospective study was conducted after obtaining ethical 
committee’s clearance and informed consent. Total 40 patients of age group 15-50 
years, withdiagnosis of grade≥2varicocele were included in this study. Equal numbers 
of patient were randomly allocated in two groups. Group A underwent laparoscopic 
varicocelectomy and Group B underwent Open sub-inguinal varicocelectomy. All 
patients were followed up to 6 months. 
 
Result: Outof 20 Laparoscopic varicocelectomy, 15% (n=3) patients presented with 
secondary hydrocele in comparison to 5% (n=1) patients in open sub inguinal 
varicocelectomy. 15% (n=3) patients developed recurrence in laparoscopic 
varicocelectomygroup in comparison to5 % (n=1) patients in open sub-inguinal 
varicocelectomy group. Incidence of scrotal edema and orchitis was equal in number 
(10%, n=2) in laparoscopic varicocelectomy groupwhile it was (5%, n=1) in open 
subinguinalvaricocelectomy group for both. Wound infection was seen in 10% (n=2) 
patients in open subinguinalvaricocelectomy group only. These data were statistically 
insignificant (p>0.05). 
 
Conclusion: Laparoscopic varicocelectomy proved better in terms of advantages of 
minimal invasive procedures but Open varicocelectomyseemed better in terms of 
disease specific complications (e.g. Recurrence, Secondary hydrocele). 
 
Keyword- Varicocelectomy, Recurrence, Secondary Hydrocele. 
 
Introduction: 
 

Varicocele is defined as elongated, dilated and tortuous testicular veins in 
spermatic cord within the loose bag of scrotal skin that holds testicles.(1) It causes 
scrotal heaviness, scrotal size alteration, visible spermatic veins andrarely pain in scrotal 
region. Classical description of varicocele is the consistency of “Bag of Worms” that 
can be decompressed when patient is in supine position.(2)The etiology of varicocele 
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largely remains unknown and most of the cases are idiopathic.Most common 
presentation of varicocele is asymptomatic, which is detected during regular health 
check-up, prior to recruitment in Armed forces services followed by scrotum/ testicular 
pain and dragging sensation over scrotum. Varicocele is a major identifiable cause of 
male infertility. Due to various anatomical configurations,varicocele is more common 
on left side as compared to right side.   

 
Clinical examination is usually sufficient to diagnose the condition but to 

confirm the diagnosisbefore surgery & in follow-up to confirm outcome of the surgical 
procedure adopted, specific investigation like ColourDopplerultrasonographyis done. 
Surgery is the only mode of treatment forvaricocele and the goal of treatment is to stop 
the retrograde flow of blood to the testicular veins. 
 
Material and methods 
 

This prospective study was conducted on patients admitted to the Department 
of General Surgery, L.L.R. Hospital, G.S.V.M. Medical College Kanpur. Written and 
informed consent was obtained from each patient. Study was performed after ethical 
clearance from the Institutional Ethical Committee, based on its guidelines. 

 
          Total 40 patients, diagnosed with varicocelegrade ≥2 between the age group of 
15-50 years were included in this study. The patients were randomly allocated in to two 
groups of equal number of patients (20).  
 
Group A-patients underwent laparoscopic varicocelectomy. 
Group B-patients underwent Open sub-inguinal varicocelectomy. 
 
Inclusion Criteria  
Adult 15-50 year.Patients with varicocelehaving symptoms (scrotal pain, dragging 
sensation etc).Patient deemed medically unfit by some medical board/ authority for 
varicocele.All patients consented for treatment protocol and follow up for minimum 6 
months. 
 
Exclusion criteria 
Patient with renal malignancy, Recurrentvaricocele. Existing contraindication to 
laparoscopy, Patient lost in follow up, Patient not giving consent, Patients with 
conditions which may increase the risk for postoperative complications like diabetes, 
inguinal hernia, and spermatocele excluded from the study,  Patient with prior surgery 
for varicocele or congenital disease (e.g. klinefelter, Y chromosomes deficiency) or 
endocrines disease (e.g. Kallman syndrome, Hypercorticoidism ) were excluded,  
The mainstay of varicocele diagnosis is careful history and physical examination. Pre-
operative clinical examination includes symptoms, clinical grade of varicocele& 
presence of hydrocele. The scrotum inspected and then examined by palpation, and the 
patient was asked to perform a Valsalva maneuver. Varicocele was graded as Amelar& 
DUBAL(2) grading system and they were classified as- 
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Grade I Dilatation of the pampiniform plexus palpable only during the 
Valsalva maneuver, and not at rest  

Grade II Invisible varicocele palpable at rest  
Grade III Visible and palpable varicocele at rest  

 
  Indications of surgical interventions were, Both asymptomatic 
andsymptomatic (Scrotal pain, Dragging sensation) patients with Grade ≥2 
varicocele,for medical fitness during recruitment. 
 
                     Surgery is the mainstay of treatment in varicocele. The goal of varicocele 
surgery is the complete disruption of internal venous drainage of the testis except the 
vein of vas deferens while preserving the internal spermatic arteries, vas deferens, 
spermatic cord and the lymphatics. 
 

Follow up period was formalized and patients were seen at 15 days, 1 month, 3 
month and 6 month post operatively. The patients were kept on strict follow up on OPD 
basis with telephonic reminders to revisit the hospital. 

 
Statistical Analysis 
 
                 Data was analyzed using Statistical Package of Social Sciences (SPSS, 
version 23.0) software and expressed as frequency, percentage and mean ± standard 
deviation. Continuous data was analyzed using Chi square test. Inter group and intra 
group comparisons were done by using paired ANOVA test, t-test for numeric data. 
Association between variables was considered statistically significant if p-value was 
<0.05. 
 

 
Figure.1 Showing testicular veins during  laparoscopicvaricocelectomy. 
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Figure. 2 Showing testicular veins during open varicocelectomy. 
 
Results 

The present study was done to compare the outcome between open inguinal 
and laparoscopic varicocelectomy. The outcome was evaluated in terms of pain, 
secondary hydrocele, scrotal edema, wound infection and recurrence. 
The following results were observed and statistically analysed. 
 
Table 1-distribution of the patients on the basis of Demographic Data 

Demographic factors Group A Group B P value 
Marital status 
Married 
Unmarried 

 
7 (35%) 
13 (65%) 

 
5(25%) 
15(75%) 

 
0.366 

Socio-economic status 
Below average 
Average 

 
8(40%) 
12(60%) 

 
8(40%) 
12(60%) 

 
0.626 

Side involved 
Left side 
Right side 
Bilateral  

 
17(85%) 
0 
3(15%) 

 
12(60%) 
2(5%) 
6(30%) 

 
 
0.145 

Grade of swelling 
Grade I 
Grade II 
Grade III 

 
0 
12(60%) 
8(40%) 

 
0 
9(45%) 
11(55%) 

 
0.559 
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Age group 
<20 years 
21-25 years 
>25 years 

 
10(50%) 
6(30%) 
4(20) 

 
8(40%) 
7(35%) 
5(25%) 

 
>0.05 

BMI (kg/m2) 
≤25 
25.1-30 
>30.1 

 
40%(n=8) 
55%(n=11) 
5%(n=1) 

 
60%(n=12) 
25%(n=6) 
15%(n=3) 

 
 
0.132 

 
Table 2: Distribution of patients on the basis of presenting complaints 
 

Complaints Group A  Group B  
Asymptomatic 10 (50.0%) 9 (45.0%) 
Dragging 
Sensation 0 (0.0%) 7 (35.0%) 

Lower Level of 
Testis 2 (10.0%) 0 (0.0%) 

Mild Pain 8 (40.0%) 4 (20.0%) 
 
Table 3: Distribution of patients on the basis of hospital stay (in days) 
 

Hospital stay Group A  Group B P value 
≤2 days 8 (40.0%) 2 (10.0%) 

 3 – 4 days 12 (60.0%) 10 (50.0%) 
>4 days 0 (0.0%) 8 (40.0%) 
Total 2.60±0.50 4.0±1.03 <0.001 

 
Table 4- After 6 month of follow upfinal outcome of both groups- 
 

Final Outcome 
 

Group A 
(n=20) 

Group B 
(n=20) 

P 
value 

Recurrence   3 (15.0%) 1 (5.0%) 0.292 
Wound infection 0 (0.0%) 2 (10.0%) 0.147 
Secondary 
Hydrocele 3 (15.0%) 1 (5.0%) 0.292 

Orchitis 2 (10%) 1 (5.0%) 0.548 
Scrotal Edema 2 (10.0%) 1 (5.0%) 0.548 

 
Discussion 
 
                In our study we compared open varicocelectomy with laparoscopic approach. 
We found that although the two methods had comparable results, regarding the costs 
and complications but open method seemed superior in terms of procedure specific 
complication and patient satisfaction. 
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                   In our study, majority of the patients 50% (n=20) had BMI < 25kg/m2 
followed by 40% (n=16) patients with BMI between 25.1-30.0 kg/m2 and 10% (n=4) 
patients with BMI >30.1 kg/m2. Data was statistically insignificant (p>0.05). Similar 
data seen in Liann N Handel et al 2006 study(3) and Fortes et al 2019 study, (13) in 
which normal weight group (BMI < 25) 43% patients had varicocele, in the overweight 
group (BMI 25 - 30) 35% patients had varicocele and in the obese group (BMI>30 ) 
22% patients had varicocele.This indicates that non-obese men may be at higher risk of 
varicocele.  
 

In present study, the range of patient’s age was from 15 to 50 years. Majority 
of the patients belonged to <20 year age group and the mean age of the patients was 
22.0±3.85 years in laparoscopic and 22.35±3.70 years in open varicocelectomy groups 
respectively. Mean age of all patients was 22.18±3.73 years. Similar data found in Ali 
Shamsha et al 2009 study (4) and So¨ylemez H et al. 2012study (5) where the mean 
ages of the patients were 27.4 ± 6.6years (range, 17 to 43 years), 30.7 ± 5.3 years 
(range, 20 to 45 years) and 24.2±3.4 years and 25.1±2.1 years in laparoscopic and open 
varicocelectomy respectively. 

 
In our study the most common presentation was asymptomatic in 47.5% (n=19) 

patients, who presented to surgery OPD for the reason of medical fitness by some 
medical board during recruitment, followed by mild pain in scrotum/testis in 30.0% 
(n=12) patients, followed by dragging sensation over scrotum in 35.0% (n=7) patients 
and lower level of testis in 10.0% (n=2) patients. These data matched with study done 
by Verma D et al 2017, (1) who stated that55 % of the patients were asymptomatic and 
dragging sensations, lower level of testes and mild pain were other symptoms observed 
in 43%, 30% and 40% respectively. 

 
 In our study, most of the patients 72.5% (n=29) had left sided varicocelefollowed by 
bilateral in 22.5% (n=9) and right sided was in 5% (n=2) patients. Similar data seen in 
study done by M. PrabhakaraRao et al 2015 (6), in which 77.2% (n=22) patients had 
left sided, 18.2% bilateral and 4.5% patients had right sided.Also similar data seen in 
Sekhar IC et al 2017 study (7), where left side consisted 77.27% of cases, bilateral 
18.2% and unilateral right-sided in 4.5% (n=2) cases. 
 

Majority of the patients 55% (n=22) had hospital stay of 3-4 days with mean 
hospital stay 3.30±1.07 days. For laparoscopic varicocelectomy group patients, mean 
hospital stay was 2.60±0.50 days, while in open varicocelectomy group patients, mean 
hospital stay was 4.0±1.03 days. The difference was statistically significant. Similar 
data seen in R. Bharathidasanet al 2017 study (8), where mean duration of hospital 
stay was 1-2 days for laparoscopic group and 3-4 days for open group. Similarly, in 
Verma D et al 2017 study (1), mean hospital stay in Laparoscopic varicocelectomy 
group was 1.25±0.3 days and in open varicocelectomy group it was 3.4±0.5 days. 

 
Final outcome was compared in both groups and found that total 16 patients presented 
with complications. Out of total 16 patients 62.5% (n=10) belonged to laparoscopic 
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varicocelectomy group (A) and 37.5% (n=6) belonged to open varicocelectomy group 
(B).  

 Total 15% (n=3) and 5% (n=1) patients developedrecurrence in Laparoscopic and 
open varicocelectomy respectively.Which is supported by Al-Kandari et al 
2007study(9), in which the recurrence rate was 13% (7 patients) and 18% (9 
patients) with open inguinal and laparoscopic methods respectively. It was also 
similar to Al-Said et al 2008 study (10),which observed the same results (the 
recurrence rate was 11%, and 17% in open, and laparoscopic groups respectively). 

 15% (n=3) and 5% (n=1) patientsdevelop secondary hydrocele in Laparoscopic and 
Open varicocelectomy respectively. Also similar data found in the study of Al-
Kandariet al 2007 (9) and Al-Said et al 2008 study (10), where hydrocele 
formation was 13%, and 20% in open and laparoscopic groups, respectively. This 
was also similar to Kocvaraet al 2005 study (11), who reported hydrocele in 
17.9% with conventional laparoscopic varicocelectomy and 1.9% with their own 
method. 

 10% (n=2) and 5% (n=1) patient develop scrotal edema in Laparoscopic and open 
varicocelectomy respectively. Similar data was found in Shamsa et al 2009 study 
(4) in which 4 (13.33%) patient develop scrotal edema in Laparoscopic group and 
3(10%) patient develop in open varicocelectomy group. 

 10% (n=2) and 5% (n=1) patient develop orchitis in Laparoscopic and open 
varicocelectomy respectively. In Shamsa et al 2009 study (4), incidence of orchitis 
in laparoscopic group seen in 3.3% (n=1) patient, similar incidence seen in open 
varicocelectomy group i.e. 3.3% (n=1) patient. 

  10% (n=2) patients develop wound infection in open varicocelectomy only. Similar 
observation found in Shamsa et al 2009 study (4), in which 3 (10%) patients 
develop wound infection in open varicocelectomy group only. 

 
Conclusion 
 

Varicocele is a disease of young male adults with mean age of presentation of 
about 22 years.On the basis of mean BMI, it can be concluded that patient with low 
BMI are at higher risk of varicocele development in comparison to high BMI.Most 
common presentation of varicocele is asymptomatic. Mild pain in scrotum/testis, 
dragging sensation and lower level of ipsilateral testis are other common complaints. 
Varicocele is predominant on the left side.  
Post-operative pain and wound infections are more common in patientsundergoing open 
varicocelectomy in comparison to lap procedure but these complications are short term 
and managed conservatively by changing antibiotic regimen and antibiotics. 
 

Patients undergoing laparoscopic varicocelectomy have all advantages of 
minimal invasive surger, like less post-operative pain, less cases of wound infection, 
short duration of hospital stay and early return to work in comparison to open surgery. 
But procedure specific complications like scrotal edema, orchitis, secondary hydrocele 
and recurrence are more seem to be common in patient undergoing laparoscopic 
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varicocelectomy. Last two complications may require repeat surgical intervention in 
some cases. Although because of small sample size these outcomes are not statistically 
significant but on doing study on large sample size it might be statistically significant. 
So in our opinion open varicocelectomyseems better choice of treatment for varicocele 
in terms of procedure specific end results and patients satisfaction. 
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Abstract 
 
                Since 1757, the land system of Bengal was undergoing changes ultimately 
leading up to the permanent settlement in 1793. Such transformation could also be noted 
in the district of Murshidabad. In 1763, conflict arose between Mir Kasim and the 
English East India Company since the latter was trying to increase the demand of 
revenue. In 1765 with the handing over of the Dewani of Subah Bengal to the English 
East India Company, major changes were taking place. The immediate result of this 
revolt was the constitution of another committee, the Committee of Circuit which was 
set up to collect rent and taxes due from the Zamindars, which they visited in turn. 
Notwithstanding the importance of such a body of work, there is a need to shift focus 
from the provincial level to the level of the district. The case of Murshidabad would be 
particularly relevant here since a number of big houses like Cossimbazar and Nasipur 
are located here. Besides, Murshidabad has been an important centre of the silk trade 
which involved the landed estates as well as the English East India Company. 
Therefore, the focus on Murshidabad would bring out the nitty-gritty’s of the economic 
changes and networks that the Company banked upon. 
 
Keywords:Permanent Settlement, Murshidabad, Zamindars, Economic changes, Land 
Reforms. 
 
       During the ruling period of East India Company, in murshidabad district, the old 
zamindari system was collapsed and grew up a new zamindari system, which were the 
loyal of the Government. At first this system was perfect, but in the year 1763, there 
was a conflict between Mirkasim and British East India Company due taxation to the 
zamindari, the Company increased the amount of revenue. As a result the new 
zamindari system was collapsed. In the year 1765 Mughal ruler Farukhsiyar handover 
the ‘Dewani’ of Subah Bengal to the East India Company1. Then the Governor Lord 
Clive chooses to collect the revenue of Bengal, Reja Khan and Bihar, Sitab Roy and 
they were supervised by the council of Calcutta. In the year 1770, Controlling Council 
of Revenue was set up between the Nayeb- Dewan and Council of Calcutta2. Its main 
office was in Murshidabad. The resident of Drawbar, Richard Bechar became the 
president of this new council. During the period of 1767-1770 due to extreme drought in 
three years, there was a heavy loss in the production of crops, but the revenue was 
increasing day by day. As a result, the new Zamindari system became weaker day by 
day.  
Finally in the year 1772 under the brutal rule of Reza Kha, the farmers of Murshidabad 
became very angry3. So the Company had to set up a mobile committee named 
Committee of Circuit under the leadership of Governor General Warren Hasting and in 
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the decision of the committee the Nayeb and Nasim were banned. For the revenue 
collection of the big Zimindari was set up a British Collector. There work was 
supervised by the Committee of Revenue in the Fort William4. At Chunakhali, 
Laskarpur and Cossimbazar, the office of collectors were set up. These collectors were 
responsible to the Murshidabad Provincial Council of Revenue. But then also, the 
condition did not improve. Then it was decided the Zamindies would be auctioned for 
five years. Other than increase of revenue, how much the Zamindarrs could submit the 
revenue, it should be decided in this system5. 
 
                 In the reign of Reza Kha, due to the deficit of collection of revenue a part of 
Zamindar had been sold to the new group of partners of the British Company. In this 
period those Zamindars were auctioned and the group of new partners of the British 
Company bought the Zamindar and became the new Zamindar6 .As they had no 
sufficient experience to maintain Zamindars, they did not pay the promised revenue to 
the British East India Company despite they increased more revenue to the farmers.7 
Thus in the year 1776 a yearly revenue system was set up between Zamindars and 
British Company. Then in the year 1786 Committee of Revenue was transformed to the 
Board of Revenue.8 To help those collectors, in the village areas the Kanungo was 
reinstated. This system was continued up to 1790.9 But at last due to the failure of this 
system the Company, in the consultation with Sir Jhon Shore, fixed the Zamindari 
system for ten years. In the year 1793, when Lord Cornwallis became the Governor, he 
settled the ten year settlement as a fixed system or Permanent Settlement.10 Then 
permanent settlement Regulation was introduced.  
 
           The immediate result of this revolt was the constitution of another committee, the 
‘Committee of Circuit’ whose ambit it was to collect due rents and taxes from the 
Zamindars, which they visited in turn.11 This committee was the foremenner of the 
collect orates, which were set up in Chunakhali, Laskarpur and Cossimbazar under the 
collectors. However, revenues being still not up to expectations, the Company looked to 
land reforms and Zamindars were set up for auction. Auctions were first set up every 
five years and later for one year and after ten years.12 It was then decided to make 
permanent settlement in 1793. One of the consequences was that the prevent ignorance 
of Western Laws and Customs, coupled with the strict observation of decrees like 
‘Sunset Decree’ caused the ruin of many Zamindars like those of Nasipur and Kandi 
Raj.13 Another, and inevitable, consequence was the embracing of the ‘Firinghee’ 
Castoms by several Zamindars, like those of Lalgola and Cossimbazer. The primary 
objective was of course the ensuring of continued existence of privileges, but as was 
inevitable, the British recognized them with laws and administrative posts.14 Indirectly 
though, these men made possible many socio- cultural reforms, which would not have 
been possible without their active participation. 
 
          According to these new laws, the Zamindars became the land lord of those 
properties.15 Afterthat the Zamindars especially of Bengal Zamindars for this ownership 
of land how much the condition of the Zamindars of Murshidabad became worse will be 
clear if we make a comparative study between the condition of the Zamindars of 
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murshidabad in the pre- permanent settlement and post- permanent settlement.16 Some 
Zamindars lost their Zamindar for their inability to pay revenue in time. The rest of 
Zamindars also affected by the better relationship made with the British East India 
Company.17 The Zamindari of the lost Zamindars was made auction by the British East 
India Company and a group of capitalist fevered by the Britishers owned the Zamindari 
through this auction.18 If we make a details study of the character of those of new 
Zamindars, it will be crystal clear about how many Zamindars lost their  Zamindares, if 
new Zamindars became a new group favored by British East India Company and being 
supported by the the British East India Company. The group of new Zamindars became 
a powerful class to vitiate the social life of the people of murshidabad.19 
 
            Permanent settlement system created landed aristocracy for the first time in 
India. Zamindars used to chow down part of the land Revenue collected. Thus they 
became wealthy and lazy.20 They ‘outsourced’ their work to more intermediaries / sub-
tenants. It became quite common to have 10 to 20 intermediaries, more or less without 
any specific function, between the government and the farmers, and they all had a share 
in the cultivation yield and other illegal taxes.21 As a result, 70-80% of farmer’s produce 
went to just Revenue and commissions only the poverty, debts. None of these 
middlemen or Zamindars invests money in agricultural improvement or new 
technology. They just kept increasing rents. Hence traditional agriculture did not shift to 
capitalist agriculture, unlike other economies.22 

 
            Notwithstanding the importance of such a body of work, there is a need to shift 
focus from the provincial level to the level of the district.23 The case of Murshidabad 
would be particularly relevant here since a number of big houses like Cossimbazar and 
Nasipur are located here. Besides, Murshidabad has been an important centre of the silk 
trade which involved the landed estates as well as the English East India Company.24 
Therefore, the focus on Murshidabad would bring out the nitty-gritties of the economic 
changes and networks that the Company banked upon.25 

 
  That question that comes up is whether the Zamindari houses of Murshidabad 
worked upon the old economic networks that the English East India Company also 
made use of in second half of 18th century. There is a need to reassess the fortunes of not 
only the English East India Company but also these Zamindari estates. Apart from that, 
the idea of a new kind of aesthetics becomes appealing. The Zamindari houses with 
their mansions, villas, leisure grounds, schools, colleges and hospitals changed the 
topography of the district. The relationship of the Zamindars with the farming classes as 
well as the English East India Company centering round the ideas of rent and revenue 
need to be reviewed. 
 
           These new moneyed classes in the interests of their own survival were the 
champions of the English in the furtherance of British rule. The English political aims 
on the one hand, patronized the Hindus in preference to the Muslim as is proved by the 
fact that the official appointment of banyans by the East India Company in Calcutta and 
Cossimbazer. The Zamindaris that gained prominence in Murshidabad following the 
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‘sunset laws’ included the Cossimbazer Raj, Kandi Raj, Nasipur Raj, Bhagirathpur Raj, 
Nintita Raj and Gangadda Raj. Exploring the varying fortunes of these Zamindaris will 
yield insights into the unique relation of these landholders with the ruling class. At first 
I will forecast on Cossimbazer Raj. 
 
           The Cossimbazar Raj Family was raised to prominence during the early year of 
British rule by CantooBaboo, one of the most remarkable personalities of eighteenth 
century Bengal. The Zamindari founded by him survived the storm and stress of the 
years immediately preceding and following the introduction of Permanent Settlement, 
for he had created a strong ‘structure of inbuilt safely’26 and his son Maharaja Lokenath 
Bahadur, was capable of meeting the challenge of uncertainties generated by the 
Cornwallis System at its initial stage. The ‘dominating’ figure is the Maharani who gave 
the zamindari a new dimension’ As she died childless, the estate passed over to 
Manindra Chandra Nandy, the only surviving son of Harinath’s deceased daughter, 
Gobindasundari. CantooBaboo’s direct line became extinct when Krishnath Committed 
suicide (1844), but his Zamindari survived till the Zamindari was swept away in the mid 
twentieth Century.27 

 
  Cossimbazar Raj is much more than family history embellished by a 
successor’s tribute to the memory of his predecessors. The character and performance of 
the nineteenth century members of his family, not through the colored glasses of an 
admirer, but as an experienced and conscientious historian whose business it is to take 
an objective view on the basis of meticulous scrutiny of primary sources. He has made 
extensive use of official papers of diverse types, particularly records of the Board of 
revenue which was the primary official agency for Zamindari affairs. He has utilized 
contemporary news papers and literature. But he has not confined his search for facts to 
such formal materials which are staple food for all historians; he has gone to the lowest 
stratum of the quarry the cash books and other records of the Zamindari, which are the 
dry bones of history.28 Extra ordinary devotion and industry made it possible to extract 
valuable information from old, decayed and almost undecipherable papers of even the 
early nineteenth Century.      
 
  No historian of nineteenth century Bengal can ignore the Zamindars whose 
character and administration of estates affected the lives of the peasantry to a 
considerable extent. Most of them did not fulfill the hope of Lord Cornwallis that 
‘Perpetual Settlement’ would make the beneficiaries ‘economical landlords and prudent 
trustees of the public interest’. The Cossimbazar Raj family was an exception; Raja 
Krishnath’s extravagance was a temporary aberration.29 Raja Harinath added to his 
inherited income by the purchase of new properties and participation in commercial 
enterprises. His Zamindari prospered at a time then the Cornwallis system was strained 
by the harsh operation of the sale Law, and parts of old Zamindaris were purchased by 
different classes of resourceful people who wanted profitable investment as also social 
prestige. The price of Zamindari lands began to rise from 1825 onwards. Three big Pre-
Cornawallis Zamindaries-Nadia, Nator, Dinajpore, declined.30 Later, during the second 
half of the century the Zamindars were affected by the constraints imposed by the Rent 
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Act of 1859 and the Bengal Tenancy Act of 1885. But Maharani Swarnamoyee raised 
the income of her estate to 30 lakhs by efficient and ‘economical’ management and 
purchase of new properties. This wise and benevolent lady’s system of Zamindari 
administration should attract the attention of historians of zamindar-tenant relation. 
 
  Maharani Swarnamoyee lived as a ‘Pardanashin’ Hindu widow at 
Cossimbazar, but her estates scattered in different districts of Bengal, in Orissa, and in 
the united provinces. She was, therefore, an absentee Zamindar in the ordinary sense. 
But she travelled throughout the length and breadth of her Zamindari and established 
direct contact with her tenants who looked upon her arrival among them as a signal for 
‘Succors from their daily sorrow’. This was a very effective method of restraining the 
petty tyranny of the ‘Zamindari’ servants’ who usually took full advantage of the 
ignorance of the tenants and the indifference of the absentee Zamindars. She introduced 
the system of leaving 2½ years’ rents in arrears.31 To her tenants ‘She brought various 
social services; She helped them in establishing and running schools, dug wells for 
water and brought them relief when natural calamities struck them)*. 
 
  The heads of the Cossimbazar Raj family did not live in isolation from the 
educational, social, religious and political currents of their times. Raja Harinath brought 
from Benares a Sanskrit scholar who established a ‘Chatuspathi’ at Cossimbazar where 
both Nyaya and Smriti were taught.32 He made preparation for the establishment of an 
English School which opened its doors at Saidabad in 1837 after his death. He 
patronized the ‘Kabiwallahs’ He followed the Vaishnav method of performing Durga 
Puja, and it was continued by Maharani Swarnamoyee. 
 
  Raja Krishnath was influenced by ideas generated at Hindu College. He was 
not a student of this institution, but his father had contributed a big amount for its 
foundation. He defied the conservative tradition of his family, lived in the style of an 
English aristocrat, maintained close social relations with English-men, laid down a large 
field for horse racing and foxes hunting, and took some steps for construction of a Ship-
building yard at Saidabad with a view to establishing direct river and sea link between 
Cossimbazar and London. The most remarkable project of this ‘licentious Drunkard’ 
was the establishment of a University with a Medical College and Hospital at Banjetia, a 
Suburb of Cossimbazar, which was to be named ‘Raja Christonauth’s University of 
Banjetia.’33 His reckless way of living did not prevent him from ‘looking up into the sky 
and envisaging the largeness of the World and its beauty’. At that time no one thought 
of having a University in Calcutta or anywhere else in British India. The Project 
remained an unfulfilled dream, for he put an end to his own life within two years and his 
will was declared void by the Supreme Court. 
 
  Maharani Swarnamoyee was an extraordinary lady. She came as a bride to the 
Cossimbazar Raj Palace at the age of eleven from an obscure village in the Burdwan 
District, illiterate and completely unfamiliar with the ways of the new and strange world 
where she was brought by chance. Cruelly treated by her wild husband, she became a 
widow at the age of sixteen. But she rose above her helplessness, fought strenuously for 
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succession to her lawful inheritance, and after her final victory raised the prestige of the 
family to level never attained before. She lost her two daughters and two 
granddaughters, and there was no near and dear one to bring her comfort and 
consolation in her old age. But she remained unmoved by personal sorrow and pursued 
with quiet strength and unfettering persistence the life of a pious Hindu widow. Her 
isolation was punctuated by her tours as also- indirectly by her participation in diverse 
public activities, she made princely donation primarily for two purpose; education, 
particularly education of women, and social service (such as famine relief) which would 
benefit many people irrespective of caste and creed.34 She supported Iswar Chandra 
Vidyasagar’s struggle for social reform. 
 
  Cossimbazar Raj presents three entirely different types of Zamindars-Harinath, 
Soft-Spoken, Well-Versed in Sanskrit and Persian, Patron of Sanskrit and English 
education, careful and prudent administrator of the estate ; Krishnath, gifted in many 
ways capable-unlike any of his contemporaries-of dreaming of a University, 
contemptuous of family tradition and social conventions, rushing to death to escape 
ignominy ; Swarnamoyee, an illiterate village girl with very common background, rising 
through a succession of shocks to the exalted position of an all pervading mother figure, 
friend and protector of many thousands of tenants, on open-handed patron of all good 
causes.  
 
            Briefly, the objectives may be enumerated thus- i) the article would focus on the 
basic effects and impacts of the Zamindari system in the economy and culture of 
Murshidabad. Ii) Societal obligation of the Zamindars has not been explored in detail so 
far this article aims to do. Iii) This work will highlight the effect of revenue-related 
legislation and land reforms on the Zamindari system of Bengal especially on the estates 
of Murshidabad. Iv)A study of the plight of the farmers’ against the back drop of the 
land reform is inevitable. This work will take into account legends, myths, folklore and 
also rural festivities to understand the times.  
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Abstract 
 

In this study focused on the financial performance of a Sun Pharmaceutical 
industries ltd in India. Financial performance in a business is most and needed one to 
know the performance level of the profitability, liquidity, solvency and management 
efficiency of the company. In this study analyse the financial performance by using 
number of ratios and data’s taken in this study is 2019-2020 to 2015-2016 five years 
data are taken. The statistical tools like mean, standard deviation and co variation are 
used in this study. The result of the company have to concentrate in the debt borrowing 
capability and also give more concentrate on the managerial efficiency of the company. 

 
Keywords: Financial Performance, Profitability, Liquidity, Solvency, Management 
Efficiency. 
 
Introduction 
 

Determining and focusing on profitability is the beginning, or start-up, of the 
business, is essential. On the other side, growth of market and sales is the means to 
achieving that starting profitability. Identifying growth opportunities should become the 
next needed item on any company’s goal list after a company moves beyond the start-up 
phase. Growth for a business is essentially an expansion, making the company larger, 
increasing its market of the business and ultimately making it more profitable. 
Measuring growth is possible by looking at some pertinent statistics, such as overall 
sales, number of staff, market share, and turnover. Liquidity ratios and the solvency 
ratio are tools investors use to make investment decisions in the business. Liquidity 
ratios measure a company's ability to convert its assets into cash level of the company. 
On the other hand, the solvency ratio measures a company's ability to meet its financial 
obligations of the business. Managerial efficiency is the proportion of total organization 
resources that contribute to productivity during the manufacturing process in all the 
business.  
 
Profile of The Sun Pharmaceutical Industries Ltd 
 

Sun Pharmaceutical Industries Limited is an Indian multinational 
pharmaceutical company headquartered in Mumbai, Maharashtra, that manufactures and 
sells pharmaceutical formulations and active pharmaceutical ingredients primarily in 
India and the United States. The company offers formulations in various therapeutic 
areas, such as cardiology, psychiatry, neurology, gastroenterology and diabetology. It 
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also provides active pharmaceutical ingredients such as warfarin, carbamazepine, 
etodolac, and clorazepate, as well as anti-cancers, steroids, peptides, sex hormones, and 
controlled substances. Sun Pharma stood second in the India's Most Reputed Brands 
(Pharmaceutical) list in a study conducted by Blue Bytes, a leading Media Analytics 
firm in association with TRA Researcha brand insights organization.  

 
Review of Literature 
 

Pavithra K, Karthick S, Umamaheshwari S (2017) in their research on “A 
Comparative study on Working capital management of Asian paints Ltd. And Berger 
Paints Ltd. In India” the researchers analyze the comparative financial performance of 
the selected companies and also taken previous five years data’s. There are financial 
ratios are used in this study and makes to find out the working level current position of 
the both selected companies. 

 
Pavithra K, Dr.M. Nirmala (2019) in their studies on “Financial performance of 

select Automobile companies in India “in their research stated on five selected 
automobile companies in India and data are collected five years and also used financial 
ratios. The statistical analysis showing the result of Eicher motors company performing 
their net profit, return on assets, return on capital and return on equity on good manner 
and the rest of the four companies has to concentrate their performance in all sectors. 

 
Pavithra. K, Dr.M. Nirmala(2018) in their research on “Profitability Analysis 

Of Ultra Tech Cement Ltd (Ultc.Ns) In India” to analyse the ultra tech company with 
five years data’s, also used various profitability ratios to find out the performance level 
of the ultra tech cement company and statistical tools like Descriptive analysis, 
correlation, anova are used in this study to find out the ultra tech company has to 
concentrate on the gross profit and return oncapital employed for future financial 
process. 
 
Objectives of the Study 
 
1. To analyze the financial performance of the Sun Pharmaceutical Industries Ltd 

Company in India. 
2. To examine the Profitability, Liquidity, Solvency and Managerial efficiency of the 

Sun Pharmaceutical Industries Ltd Company in India. 

Research Methodology 
 

This study focused on the secondary data for the year 2019-2020 to 2015-2016 
(five years) of the Sun Pharmaceutical Industries Ltd Company in India. 
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Analysis and Interpretation 
Table 1: Profitability analysis of Sun Pharmaceutical Industries Ltd 

      
Ratios / Year 

2019-
2020 

2018-
2019 

2017-
2018 

2016-
2017 

2015-
2016 

Operating 
Profit Margin 21.63 17.04 10.86 1.48 -5.71 

Gross Profit 
Margin 17.15 11.67 5.45 -4.01 -11.8 

Cash Profit 
Margin 26.86 22.32 17.2 4.87 -6.7 

Net Profit 
Margin 25.62 7.92 3.39 -0.29 -14.09 

Return on 
Capital 
Employed 

12.13 8.62 5.56 0.8 -1.72 

Return on Net 
Worth 13.16 3.57 1.36 -0.1 -4.99 

Return on 
Long Term 
Funds  

14.27 10.19 6.77 0.94 -1.99 

Mean  130.82 81.33 50.59 3.69 -47 
SD 6.040 6.237 5.290 2.635 4.681 
CV 31.277 33.343 23.992 5.9514 18.787 

 

 
The above table1 profitability ratios showing high mean value in the year 

2019-2020 of the Sun Pharmaceutical Industries Ltd Company in India and showing 
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Chart 1: Profitability position of the Sun 
Pharmaceutical Industries Ltd
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negative value in 2015-2016. The Standard deviation showing highest in the year 2018-
2019 and lowest in the year 2016-2017 of the company. Co-variance showing high 
variation in the year 2018-2019 and lowest variation in the year 2016-2017 of the 
company and chart 1 showing the level of the mean, standard deviation and covariance 
of the Sun Pharmaceutical Industries Ltd Company in India. 
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Chart 2: Liquidity ,Solvency and Management 
Efficiency analysis of Sun Pharmaceutical 

Industries Ltd
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Table 2: Liquidity, Solvency and Management Efficiency analysis of Sun 
Pharmaceutical Industries Ltd 

 
       
Ratios / Year 

2019-
2020 

2018-
2019 

2017-
2018 

2016-
2017 

2015-
2016  

Current Ratio 0.88 0.79 0.71 0.78 0.68  Quick Ratio 1.39 1.18 1.29 0.79 0.76  Debt Equity Ratio 0.24 0.26 0.3 0.23 0.26  Long Term Debt Equity 
Ratio 0.05 0.06 0.07 0.04 0.09  
Inventory Turnover Ratio 4.76 3.69 4.22 3.38 3.63  
Debtors Turnover Ratio 2.24 2 2.26 3.25 3.99  Investments Turnover 
Ratio 0.42 3.69 4.22 3.38 3.63  
Fixed Assets Turnover 
Ratio 1.75 1.58 1.57 1.61 1.16  
Total Assets Turnover 
Ratio 0.42 0.36 0.31 0.3 0.28  
Asset Turnover Ratio 0.43 0.36 0.33 0.29 0.28  Mean  12.58 13.97 15.28 14.05 14.76  SD 1.422 1.35 1.57 1.403 1.60  CV 1.82 1.65 2.230 1.77 2.31  
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The above table 2 Liquidity, Solvency and Management Efficiency ratios 
showing high mean value in the year 2017-2018 of the Sun Pharmaceutical Industries 
Ltd Company in India and showing negative value in 2019-2020. The Standard 
deviation showing highest in the year 2015-2016 and lowest in the year 2019-2020 of 
the company. Co-variance showing high variation in the year 2015-2016 and lowest 
variation in the year 2018-2019 of the company and chart 2 showing the level of the 
mean, standard deviation and covariance of the Sun Pharmaceutical Industries Ltd 
Company in India. 
 
Recommendation 
 

This study focused on the analysis of the Profitability, Liquidity, Solvency and 
managerial efficiency of the Sun Pharmaceutical Industries Ltd Company. To analyze 
the mean value of the profitability ratios comparing to the previous year 2019-2020 
profit mean value is highly satisfied. By analyzing Liquidity, Solvency and 
Management Efficiency showing comparing the previous year 2019-2020 year showing 
low value of Liquidity, Solvency and Management Efficiency the company have to 
concentrate in the debt borrowing capability and also give more concentrate on the 
managerial efficiency of the company. 

 
Conclusion 

 
This study focused on the financial performance of theSun Pharmaceutical 

Industries Ltd Company in India. This analysis makes to identify the company to find 
out the Profitability, Liquidity, Solvency and managerial efficiency position from the 
year 2015-2016 to 2018-2019. It makes useful for the future changes and performance 
level of the company. 
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Abstract 
 
  Oil cake samples of  linseed, mustard, sesame and sunflower were 
analyzed for variation in their biochemical constituents and in vitro protein digestibility. 
The range of variation  for biochemical constituents varied significantly viz. moisture 
(10.10-13.26 per cent), crude protein (23.33-35.00 per cent), oil (2.29-14.36 per cent), 
ash (5.18-13.60 percent), crude fibre (7.16-25.41 percent), carbohydrate (19.75-36.30 
per cent), β-carotene (21.17-152.31µg/100g), methionine (0.55-0.75 per cent), in vitro 
protein digestibility (67.12-74.23 per cent), total phenols (908.66-2207.38 mg/100g), 
total tannins (678.81-1712.39 mg/100g), potassium (855.03-1582.50 mg/100g), nitrogen 
(3.73-5.60 per cent), calcium (338.40-1552.15 mg/100g), phosphorus (815.31-1459.90 
mg/100g), magnesium (192.97-269.53 mg/100g), sodium (13.53-101.47 mg/100g), iron 
(4.95-47.91 mg/100g), copper (1.26-3.50 mg/100g), manganese (1.55-4.71 mg/100g) 
and zinc (4.80-7.37 mg/100g) content.  
 
Key Words: Oil Cakes, Proximate Composition, IVPD, Tannins and Minerals. 
 
Introduction 
 
  Oilseed cake is the residue which remains after extraction of oil from 
oilseeds and is valued for being rich in proteins and minerals. The oil cake or oil meal is 
classified as edible or non-edible depending upon its biochemical constituents, 
nevertheless both are useful as the former is used as animal feed and the latter for 
production of bio dynamic compost. 
 
  In the present study oil cake samples of linseed, sesame, mustard and 
sunflower were selected since; linseed meal is one of the favourite animal feed due to its 
flavour and high mucilage content. Cattle fed on linseed meal attain a very sleek 
appearance.Sesame oil cake too is edible used by both cattle and poor people who 
consume it with sugar. It is mostly used for feeding deer where it has a favourable 
influence on antler formation, probably due to high phosphorus content. Similarly 
mustard oil cake is used as cattle feed, however it contains compounds that are 
potentially toxic to certain age groups or classes of livestock and poultry. Hence, it is 
used in low proportion with the basal diet. Sunflower oil cake is ideally suited for 
poultry and livestock rations and can also be used for manufacturing baby foods. Thus 
for selecting the good quality meal, the present investigation was undertaken for 
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assessing the biochemical composition of linseed, mustard, sesame and sunflower oil 
cake to identify the best oil cake sample. 
 
Material and Methods 
 
  The black and yellow coloured seeds of mustard, sesame seeds (black and 
white) and black coloured sunflower seeds were procured in the month of July 2009, 
from local market and brown and yellow coloured seeds of linseed from Crop 
Improvement Department, College of Agriculture, CSK Himachal Pradesh Krishi 
Vishvavidyalaya, Palampur. Sun dried mature seeds of linseed, mustard, sesame and 
sunflower were cleaned and made free of sand, stone and any extraneous substances. Oil 
cakes were obtained as a by-product after the oil was pressed out from the oil seeds in 
an electrically operated oil expeller (Bhagwati Industries) at Nagri Chachian Kangra 
(H.P) located about 12 km away from Palampur. Maximum oil extraction was achieved 
by repeating the extraction process seven to eight times. Samples of oil cakes were 
placed in properly labelled air tight  sample boxes and stored at room temperature for 
further analysis. 
 
  Among biochemical constituents moisture, ash, crude protein, crude fibre 
and nitrogen content of the oil cake samples were determined according to the methods 
given in AOAC (1990). Carbohydrate content was estimated by anthrone method 
(Hedge and Hofreiter, 1962). The essential limiting amino acid-methionine and β-
carotene contents were determined by following the methods of Horn et al. (1946) and 
Roy et al. (1973), respectively. Total tannins and Total Phenols were evaluated as 
described by Makkar et al. (1993). The method of Akeson and Stahman (1964) using 
pepsin pancreatin enzymes, was employed to determine in vitro protein digestibility. 
The procedure of Fiske and Subba Row (1925) was used for phosphorus content 
estimation. Calcium, copper, iron, manganese, magnesium and zinc were analyzed using 
Atomic absorption spectrophotometer (Model 700, Contr AA) whereas sodium and 
potassium were estimated with the help of systronics flame photometer 128 
(Anon;1997). 
 
  An attempt was made to carry out overall oil cake grading in respect of 
various quality attributes viz. moisture, ash, crude fibre, oil , crude protein, 
carbohydrate, methionine, β-carotene, total phenols, total tannins and IVPD in order to 
identify versatility of samples. The data pertaining to various biochemical attributes of 
oil cake samples were analyzed statistically (Panse and Sukhatme, 1984). 
 
Results and Discussion 
 
  The results obtained from the biochemical characteristics of various oil 
cake samples are presented in Table 1 and 2. Oil cake moisture content which should be 
optimum in oil cake samples to maintain its freshness for longer period of time, was 
observed to vary from 10.10 per cent (yellow linseed cake) to 13.26 per cent (yellow 
mustard cake). The moisture content in samples of black mustard and yellow mustard 
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cake; white sesame and black sesame cake; yellow and brown linseed cake were 
statistically at par with one another. These results are very close to those reported by 
other investigators on this aspect earlier (Mukhopadhyay and Ray 2005 and El-Adawy 
1997). Black sesame oil cake showed maximum ash content (13.60%) while lowest ash 
content of 5.18 per cent was observed in sunflower oil cake. The ash content of samples 
of brown linseed and yellow linseed cake were statistically at par with one another. 
These observations are in accordance with those of Mc. Donald et al. (2002); Jafri and 
Anwar (1995) and Hossain and Jauncey (1990). Oil content ranged from 2.29 to 14.36 
per cent with the lowest and highest values exhibited by yellow linseed and yellow 
mustard cake respectively. The samples of black sesame and sunflower cake were 
statistically at par with one another. The results for oil content were found in conformity 
with observations of earlier workers (Hossain and Jauncey 1990; Menezes et al. 1950; 
Egbekun and Ehieze 1997 and Srilatha and Krishnakumari 2003). Crude fibre, although 
does not contribute to the nutritive value of foods, the presence of fibre in the diet is 
necessary for proper digestion and bowel health. Significantly higher content of crude 
fibre was observed in sunflower oil cake (25.41%) whereas white sesame oil cake 
showed the lowest value (7.16%). The samples of brown linseed and black mustard cake 
were statistically at par with one another. The overall status of the crude fibre content in 
the present study is found more or less in close proximity to that reported by D.C. 
Church (1988); Arena and Penz (1988); Biswas et al. (2001); Jafri and Anwar (1995) 
and Villamide and San Juan (1998). 
 
Table 1. Variation in Biochemical Attributes of Various Oil Cake Samples 
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Table 2. Variation in Mineral Composition of Various Oil Cake Samples 

 
The study further revealed wide variations in carbohydrate content which 

ranged from 19.75 per cent (black sesame cake) to 36.30 per cent (brown linseed cake), 
thereby indicating that brown linseed cake had comparatively higher readily available 
source of energy in comparison to other oil cake samples. Almost similar trend of 
variation in carbohydrate content was reported by El-Adawy (1997); Egbekun and 
Ehieze (1997) and Biswas et al. (2001). Proteins are an essential constituent of the diet 
promoting growth, development and maintenance of a living organism. The data on 
variability in the crude protein content of oil cake samples was found to vary from 23.33 
to 35 per cent. The highest value was shown by yellow linseed cake while the lowest 
value was observed in sunflower cake. The oil cake samples of yellow mustard cake and 
white sesame cake were statistically at par with one another. The crude protein content 
depicted in the present study is in conformity to those reported by Hossain and Jauncey 
1990; Pilat Zadernowski 2010; Banta 1999; Jafri and Anwar 1995; Vajpeyi 2006 and 
Srilatha and Krishnakumari 2003. Significant variation in β-carotene content in oil cake 
samples was observed which ranged from 21.17 to 152.31 µg/100g fresh weight. 
Among different oil cake samples white sesame exhibited the lowest value for β-
carotene content and the highest value was shown by black mustard cake. The oil cake 
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samples of black sesame and sunflower were statistically at par with one another. 
Methionine one of the two sulphur containing amino acid has non polar thioether group 
in its side chain. Data revealed that the methionine content ranged from 0.55 to 0.75 per 
cent in oil cake samples. White sesame cake possessed the highest methionine content 
while brown linseed cake possessed the lowest methionine content. The oil cake 
samples of black mustard and sunflower were statistically at par with one another. 
These observations are in accordance with those of McDonald et al. 1973; McDonald et 
al. 2002 and Villamide and San Juan 1998.  

A large number of aromatic compounds with hydroxyl groups are present in 
plants which are collectively referred to as phenols. They occur in all parts of plants. 
They are believed to offer resistance to diseases and pests in plants. Grains containing 
high amount of polyphenols are resistant to bird attack. Significant variation in total 
phenols content in oil cake samples was observed which ranged from 908.66 to 2207.38 
mg/100g. Among different oil cake samples white sesame exhibited the lowest value for 
total phenols and the highest value was depicted in sunflower cake. All the oil cake 
samples differed significantly from each other. The status of total phenols observed in 
the present study is by and large in agreement with those reported by Oomah and Mazza 
1998; Naczk et al. 2002 and Sadeghi et al. 2006. Tannins are widespread in nature and 
are probably present in all plant materials. These are polyphenolic compounds divided 
into two main groups-hydrolyzable and condensed. Seeds containing a high content of 
polyphenols are immune to attack by birds and diseases; however they display impaired 
nutritional quality, lower digestibility and reduction of food consumption. In the gastro 
intestinal tract tannins bind with iron irreversibly and interfere with its absorption, they 
are also known to bind proteins and reduce their availability. Values in respect of this 
parameter were observed to vary from 678.81 to 1712.39 mg/100g with the minimum 
and maximum value(s) exhibited by white sesame cake and black mustard cake 
respectively. All the oil cake samples differed significantly from each other. The overall 
status of the total tannins content in the present study is found more or less in close 
proximity to that reported by Nibedita and Ray 2005 and Naczk et al. 2000.  

A complete protein is the one which can support as well as maintain growth. 
Although the chemically determined amino acid composition is used to measure the 
quality of protein, the biological availability of these amino acids is the real measure. 
The factor which is most likely to affect the amino acid availability is the protein 
digestibility by proteolytic enzymes (in vivo or in vitro) that provides the most 
satisfactory indication of protein utilization. It was evident that in vitro protein 
digestibility varied from 67.12 to 74.23 per cent. The highest value was shown by white 
sesame cake while the lowest value was observed in black sesame cake. All the oil cake 
samples differed significantly from each other. The values obtained in the present 
investigation are found in accordance with those of Wang et al. 2008; Sadeghi et al. 
2006; Innaree 1994 and Mondal and Wallp 2003. 

The mineral content i.e. potassium, phosphorus, nitrogen, calcium, magnesium, 
sodium, iron, copper, zinc and manganesein different oil cake samples ranged from 
855.03 mg/100g (brown linseed) to 1582.50 mg/100g (sunflower), 815.31 mg/100g 
(brown linseed) to 1459.90 mg/100g (white sesame), 3.73 g/100g (sunflower) to 5.60 
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g/100g (yellow linseed), 338.40 mg/100g (brown linseed) to 1552.15 mg/100g (black 
sesame), 192.97 mg/100g (black mustard) to 269.53 mg/100g (yellow linseed), 13.53 
mg/100g (sunflower) to 101.47 mg/100g (black sesame), 4.95 mg/100g (yellow 
mustard) to 47.91 mg/100g (yellow linseed), 1.26 mg/100g (black sesame) to 3.50 
mg/100g (yellow mustard), 4.80 mg/100g (black mustard)   to 7.37 mg/100g (white 
sesame and brown linseed cake ) and 1.55 mg/100g (black sesame) to 4.71 mg/100g 
(yellow linseed) respectively. 

Present investigation revealed that among various oil cake samples studied, 
brown linseed in carbohydrate; yellow linseed in crude protein, nitrogen, magnesium, 
iron and manganese; black mustard in β-carotene; yellow mustard in moisture and oil; 
black sesame in ash, calcium, sodium and copper; white sesame in methionine, total 
phenols, total tannins, in vitro protein digestibility, phosphorus and zinc, sunflower in 
crude fibre and potassium were adjudged as promising oil cake samples for individual 
quality attributes. 

The cumulative grading of oil cake samples for quality traits taking into 
account the moisture, ash, crude fibre, oil, crude protein, carbohydrate, methionine, β-
carotene, total phenols, total tannins and in vitro protein digestibility studied are 
arranged below in descending order:  

White sesame > black mustard > black sesame and yellow mustard > yellow 
linseed > brown linseed > sunflower 

Grading of oil cake samples on the basis of essential elements taking into 
account potassium, phosphorus, nitrogen, calcium, magnesium, copper, zinc, iron, 
sodium and manganese studied are arranged below in descending order:  

White sesame > yellow linseed > black sesame > sunflower and brown linseed 
> black mustard > yellow mustard  
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Abstract 
 

Human Resource is the key to the success of any nation. Without women 
literacy and empowerment, Human Resource development of a nation cannot achieve its 
goals. Hence women literacy as well as empowerment is equally important.For 
sustainable development of the Indian economy, women empowerments are highly 
prioritized. According to the census of 2011, women constitute 48.2% of the total 
population of India.Though many women of our country are empowering themselves, 
but still there are some Muslim women of our country who remain backward in 
education and development. Muslim women always remained socially and 
economically backward in our country.Their low participation in education becomes a 
barrier in the path of achieving the goal of universal education.Even within the context 
of education in general, there is a wide gap between the Muslim women and the women 
belonging to other religions and communities.The problems of the Muslim women are 
much different and more complex than their counterparts belonging to other religions. 
Indian Muslims women are far behind in achieving the literacy status because of their 
poor economic conditions and patriarchy society,religious superstitions. The 
Constitution of India grants the right to Equality and Right to Freedom of Religion and 
Protection of Interests of Minorities in regard to educational right. Besides providing all 
the facility, Muslim girls and women are still lagging behind in the entire sphere and are 
deprived of all the opportunities especially in the state West Bengal. The problem is, the 
legal provisions are not only the solution.Our Patriarchy society is still not relaxed 
enough to accept women’s’ equality to their men counterparts. In this perspective, 
education is the perfect ladder for Muslim women empowerment which is one of the 
pivotal issue while addressing Muslim women’s right and development.This paper 
highlights the educational development and empowerment of Muslim women in West 
Bengal with special reference to PurbaBardhaman district. 

 
Keywords: Empowerment, Education, Development, Minorities, Muslim Women. 
 
Introduction: 
 

The future of a nation is dependent on all round development and the activities 
of its citizens. In the contemporary age of globalization, women empowerment becomes 
an important issue. Women Empowerment is empowering women. Empowerment can 
be defined in many ways.Empowerment means to increase the spiritual, political, social 
or economic strength of individual and communities by developing confidence in their 
own capacities.Empowerment refers the right to determine choices, right to have access 
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to opportunities and resources for taking proper decision. Women empowerment 
becomes a great challenge, which aims at increasing women’s self-reliance, self-
confidence and internal strength to determine their own choice in their life.Education is 
one of the most important means of empowering women by giving them proper 
knowledge, skills and self confidence. From years Muslim women are being exploited 
in all sphere of life. So, it’s the duty of a nation to make the Muslim women 
educationally empowered.Women’s education and empowerment is not only essential to 
economic development, but it will also have a transformative effect on the goals of both 
economic and social development. Women’s participation, thus, does not mean simply 
increasing women members or integrating them into existing development models, 
rather it is part of the process of employment policies and programmes more people-
oriented. 

 
Review of Related Literature 
 

Review of related literature in the area of enquiry is a crucial component of the 
research process. A review of related literature and previous researches in the present 
study is attempted below: 

 
Hossain Md. I. (2012) made a study on, “Muslim Women of West Bengal: An Enquiry 
into their Minority Status”. The study is to examine the socio-economic situation of the 
largest religious minority population compared to other religious minorities of the state 
and the status of Muslim women of West Bengal in particular. From this study I have 
acquainted with the socio-economic status of Muslims in various district of West Bengal 
and the factors which remain barriers in their development and social change and the 
situation of Muslim women of West Bengal. 
Rahaman, H. & Barman, H. (2015)conducted a study on, “Muslims and Education of 
West Bengal: Theory to Pragmatism”. The main objective of the study was to highlight 
the educational status of Muslims of Bengal. It was a sociological study and the study 
mainly based upon the secondary data. From the conclusion of the study I have 
acquainted that, for the socio-economical development of Muslims of West Bengal, the 
government and NGOs have to focus on their educational development. 
Mukhopadhyay, H. (2008) conducted a study on, “The Role of Education in the 
Empowerment of Women in a District of West Bengal, India: Reflections on a Survey 
of Women”. The objective of the study was to find out the role of education in the 
empowerment of women in the district of Malda in West Bengal. The study was done by 
survey method. From the conclusion of this study I have acquainted that, women’s 
status was inferior to men’s status in Malda district of West Bengal. 
Kumar, S. S. and Palanisamy, M. (2013), conducted a study on, “Impact of Education 
on Women Empowerment in India”. Education is the key factor for women 
empowerment, prosperity, development and welfare. This studies the impact of 
education on women empowerment and also aims to find out the effect of Indian 
Women Education during Vedic Period, Buddhist Period, Muslim Period, Indian 
Women Impact of Education during British Period, and Indian Women Impact of 
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Education during Modern Period. This study tries to find out the Reform in Women 
Education, Status of Women in India and etc. 

Statement of The Problem 
 

The main objective of the study is to find out the level of empowerment of Muslim 
women in West Bengal with special reference to PurbaBardhaman district. The study 
also intends to find out the level of literacy among Muslim women in PurbaBardhaman 
districts of West Bengal.So, researcher entitle the “Education, a Powerful Weapon to 
Empower Muslim Women: A Study in PurbaBardhaman District” 

 

Objectives of The Study 
The main objectives of this paper are: 
 To find out the rate of literacy among Muslim women of PurbaBardhaman district 

at primary, secondary and higher education level. 
 To estimate the extent of participation of Muslim women of PurbaBardhaman 

district in Political, economic and social Spheres of development. 
 To estimate the levels of empowerment among Muslim women of PurbaBardhaman 

district of West Bengal. 

Research Questions 
 
Following research questions were laid down by the researcher for conducting the 
study: 

 
 What are the rate of literacy among Muslim women of PurbaBardhaman district at 

the Primary, Secondary and Higher education level?  
 To what extent the participation of Muslim women of PurbaBardhaman district in 

Political, economic and social spheres of development?  
 What are the levels of empowerment among Muslim women in the 

PurbaBardhaman district of West Bengal? 

Methodology 
 
Method: This paper is theoretical and descriptive in nature. More specifically it is a 
social survey type of research study.House to house survey was conducted for collection 
of data. In this study, a self constructed questionnaire was used by the researcher for 
collection of data. 
Tools:  The tool used in this research study named as, ‘The Scale of Empowerment’. 
The primary data for this research study were collected with the help of questionnaire 
from Muslim married women and some widow of PurbaBardhaman districts in West 
Bengal. Secondary data were collected from various books, journals and from different 
websites of the Internet. Some simple calculation like percentage and average are used 
in the present study. 
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Population and Sample: The population of the study is the women of the district, 
PurbaBardhaman and Total 400 Muslim women of PurbaBardhaman district has been 
selected as sample for the study. 

 
Analysis and Interpretation of Data- 
 
Analysis of Data Pertaining to Objective -1- 
 
To find out the rate of literacy among Muslim women of PurbaBardhaman district 
at primary, secondary and higher education level. 
 
PurbaBardhaman District: (400 Samples)- 
 
Table 1: Showing the Rate of Literacy among Muslim Women in PurbaBardhaman 
District of West Bengal. 

Muslim women  Illiterate Primary Secondary Higher Total 

No. of sample 11 192 140 57 400 

Percentage 2.75% 48% 35% 14.25% 100% 

 

 
Figure 1: Clearly Indicates the Literacy Rate among Muslim Women of 
PurbaBardhaman District in Primary, Secondary and Higher Education Level. 
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Interpretation:  
 

Results indicate that most of the selected Muslim women belong to primary 
education level, but it is interesting to note that only 2.75% women belong to illiterate 
category. A significant trend has been found in the rate of literacy in the 
PurbaBardhaman district. Therefore it may be clearly mention that the Muslim women 
of the study area are aware of education and its importance. 

 
Analysis of Data Pertaining to Objective -2 
 
To estimate the extent of participation of Muslim women of PurbaBardhaman 
district in Political, economic and social spheres of development. 
 
PurbaBardhaman District: (400 samples) 
Table 2: Showing the Extent of Participation of Muslim Women in Different 
Occupations in PurbaBardhaman District of West Bengal 

Muslim 
Women 

Political Economical Social 
Worker 

House 
Wife 

Total 

No.of 
sample 

30 79 49 242 400 

Percentage 7.5% 19.75% 12.25% 60.5% 100% 

 

 
Figure 2: Reveals the Trends of Activities Carried Out by the Muslim Women Selected 
for the Study. 
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Interpretation 
 

Results indicate that the occupations of most of the Muslim women of 
PurbaBardhaman district are nothing but household activities. More than 60% women 
working as house wives, where as very less percentage of women were participating in 
political activities. 

 
Analysis of Data Pertaining to Objective -3 
 
To estimate the levels of empowerment among Muslim women of PurbaBardhaman 
district of West Bengal. 
 

 
 
 
 
 
Average Level of Empowerment among Muslim women in PurbaBardhaman 
District  
Table 3: Showing the Level of Empowerment among Muslim Women in 
PurbaBardhaman District of West Bengal Empowerment No. of Muslim Women 
Average 
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Empowerment No. of Muslim 
Women 

Average of 
Empowerment 
Score 

Trend 

SOCIAL 400 18.65 Low Empowered 

ECONOMICAL 400 20.11 Empowered 

EDUCATIONAL  400 23.25 Empowered 

POLITICAL 400 19.43 Low Empowered 

 

 
 
Figure 3: Clearly Indicates the Level of Empowerment among Muslim Women in 
PurbaBardhaman District of West Bengal. 
 
Interpretation 
  

To estimate the level of empowerment among Muslim women in the study 
area, an empowerment scale was used. Based on the number of items and the rating 
score, projected value of empowerment was estimated. The scale reveals that the person 
who has obtained the score as per category mentioned in the scale to be taken as his 
degree of empowerment. Accordingly empowerment in four categories of 400 Muslim 
women of PurbaBardhaman district was estimated. Result reveals that, the average rate 
of social empowerment of Muslim women in the study area is not satisfactory. They 
belong to low empowered category with reference to social areas. But the Muslim 
women are economically empowered. In case of educational empowerment, they secure 
maximum score. However, the Muslim women in the district of PurbaBardhaman are 
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not highly empowered about education. Muslim women in the study area are least 
interested about political activities. 

 
Findings: 
 
Findings Pertaining to Objective 1 
 

The levels of education of Muslim women selected for the study have been 
estimated in four categories, i.e. illiterate, primary, and secondary and higher education 
level. Most of the selected women belong to primary education level, but it is interesting 
to note that only 2.75% Muslim women in PurbaBardhaman district belong to illiterate 
category. Significant advancement has been found in the trends of education levels. 

 
Findings Pertaining to Objective 2 
 

The survey on Muslim women in the study area concludes that, the occupation 
of most of the Muslim women is household activities. More than 60% Muslim women 
working as house wives, whereas very less percentage of women have active 
participation in political activities. Less than 20% Muslim women of PurbaBardhaman 
district are engaged in economical activities and services. 

 
Findings Pertaining to Objective 3 
 

The objective concludes that, the average rate of social empowerment of 
Muslim women in the study area is not satisfactory. They belong to low empowered 
category with reference to social areas. However, the Muslim women of 
PurbaBardhaman district are economically empowered. They are not highly empowered 
in education. Another issue has comes out i.e., the Muslim women are least interested 
about political activities as they are not properly empowered in political issues.  
 

 
Discussion and Conclusions: 
 

Education is the basic and fundamental requirement of a person to survive in 
the world. Mahatma Gandhi once said, “If you educate a man you educate an individual, 
but if you educate a woman you educate an entire family”. It means education not only 
empower the women but empower the whole society. From the study I can sum up that 
the Indian Muslims women are far behind in achieving the literacy status because of 
their poor economical conditions and religious superstition. The education and 
empowerment of Muslim women has become one of the most important and modern 
phenomenon of 21st century not only at National level but also International level. The 
government of India trying hard for improving the educational status of Muslim women. 
To improve the education level of women in India, the 86th Constitutional Amendment 
Act (2002) have taken a true step of giving free and compulsory education for the 
children belonging to the age group of 6-14 years. This initiated Sarva Shiksha Abhiyan 
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(SSA) in our country. The Constitution of India not only grants equality to women but 
empowers the government to take special steps for the betterment of Muslim women. 
Now it’s the duty of the Muslim women also to participate in the educational process of 
our country then only the educational status of Muslim women will improve in future. 
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Abstract: 

Elementary education lays the foundation for children and prepares them for 
further education. Children are curious and inquisitive and have natural desire to learn. 
Science education has an ample potential and provide an obvious platform to fulfil 
children’s curiosity and nature desire to learn. So quality Science Education is very 
important and essential at elementary level. Not only does it empower the children to 
overcome various problems in life but also very important to elevate the superstition, 
blind faith and to develop critical thinking, reasoning, scientific temperament, rationale 
approach. Science trains the students with the scientific method and develops scientific 
attitude. Science education is practical oriented, so it needs well equipped laboratory, 
competent teacher, suitable syllabus and text books and other teaching learning 
materials. And this study looks into the various dimensions of science education at 
upper primary level in Kalahandi district of Odisha towhich the researcher finds vary 
pathetic and negligible situation of science education at upper primary level in this 
district which prepares the children for future scientific and rationale citizens. The 
teaching of science in the upper primary level is not full-fledged. Various problems 
related to academic aspects, administration and methodology, teaching-learning process 
and evaluation are associated with present system of education. With the combined 
effort of the government, administrators, teachers and the community members various 
problem could be overcome.  
 
Keywords:Prospects, Problems, Science Teaching, Elementary Level, Upper Primary 
Level. 
 
Introduction: 
 

 Education constitutes an important critical sector, which contributes to 
the process of national development. The success of any educational system depends 
upon the quality of education and the teachers working in the system. Furthermore, 
Science Education is even more important not only for individual empowerment but for 
the overall development of a nation. It is also as important to elevate the superstition, 
blind faith and to develop critical thinking, reasoning, scientific temperament, rationale 
approach and attitude. The more improvement in science the more prosperous the 
country is. The economy and GDP mostly depend on the industrialization, modern 
farming system, Health facility and transportation and communication. And 
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development of all these attributes depends on the Science and Technology. This in turn 
depends on development of Science Education.  

 
Elementary education lays the foundation for children’s learning and prepares 

them for further education. Children are curious and inquisitive and have natural desire 
to learn. Science education has an ample potential and provide an obvious platform to 
fulfil children’s curiosity and nature desire to learn. So quality Science Education is 
very important and essential at elementary level. Not only does it empower the children 
to overcome various problems in life but also very important to elevate the superstition, 
blind faith and to develop critical thinking, reasoning, scientific temperament, rationale 
approach. Science trains the students with the scientific method and develops scientific 
attitude. Science education is practical oriented, so it needs well equipped laboratory, 
competent teacher, suitable syllabus and text books and other teaching learning 
materials. And this study looks into the various dimensions of science education at 
upper primary level in Kalahandi district of Odisha towhich the researcher finds vary 
pathetic and negligible situation of science education at upper primary level in this 
district which prepares the children for future scientific and rationale citizens. It is 
science which shows man the light of inventing things and living a healthy life. Science 
is associated with our everyday life. It helps us to understand the creation of nature. It 
bears the potentiality of making man adjustable to the changing environment and 
society. The scientific policy resolution of the government of India (1958) envisages, 
"The dominating feature of the contemporary world is the intense cultivation of science 
on a large scale and its application to meet the country's requirement". The rapid 
advancement of science and technology and increasing need for scientists and 
technologists have made it all more important to provide for science based education in 
the schools. Science bears multifarious values.  

 
UNESCO's International Education Commission (1972) recommended as, 

"Science and technology must become essential components in any educational 
enterprise; they must be incorporated into all educational activities intended for 
children, young people and adults in order to help the individual to control social 
energies as well as natural and productive ones, thereby achieving mastery over himself, 
his choices and actions and finally, they must help man to acquire a scientific turn of 
mind so that he becomes able to promote science without being enslaved by it". Various 
education commissions and committees have recommended science education at the 
primary as well as secondary level of education as a compulsory subject. 
 
Review of Related Literature: 
 

Many researches and surveys have been done in the related area, viz. 
 Yesmeen (2016), “Problems faced by Indian teachers in the classroom and 
outside” by Here the researcher has found the problems such as-  
1) Professional status of teaching. 
2) Financial compensation. 
3) Commercialization of Education etc. 
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 “Three challenges Facing Indian School Science Education” (2014) Padma 
M. Sarangapani,”.In this paper the researcher has concluded the three challenges 
are as follows: 

1) Serious lack of adequate equipment 
2) Lack of trained teachers and  
3) A lack of consensus on what should be taught in school science, 

 “The Primary School Science Teachers’ Problems in Science 
Teaching”(2008), Journal of Turkish Science Education, the study aimed to determine 
that problems of primary school science teachers encountered were examined under 
these issues.  
 In a research titled as “Productive Methods of Teaching Middle School 
Science”, by Dr.S.Candrasekaran, International Journal of Humanities and Social 
Science Invention(July 2014), the researcher aimed was to examine the productiveness 
of productive method teaching learning in middle school science.  
 Kagathalal(2001) aimed to find out the relationship between teacher –
effectiveness and (a) sex, (b) educational qualification, (c) experience on teaching ,(d) 
types of schools, (e) the area of schools. The major finding was: 

1.The teachers of urban area poses more teacher-effectiveness than the teachers 
of rural area in Gujrat. 

2. There is no significant effect of sex, qualification, and caste on the 
effectiveness of teachers. 

3. The effect of experience of teaching on the teacher-effectiveness is found 
increasing up to experience of 19 years, but it is found decreasing after that level of 
experience. 
 A Report on the Hoshingabad Science Teaching Program in India (2002) by 
Ravinder Koul: The Hoshingabad Science Teaching Program has been a grassroots 
curriculum reform effort to contextualize science instruction in the locality of the 
Hoshingabad district, Madhya Pradesh, India. This report examines the discrepancies 
between multiple curriculum representations within the context of this science 
curriculum innovation. The paper concludes that local interpretations of the nature of 
science have in fact been an impediment to what seemed to be a valid, locally relevant 
science instruction.  
ASER Report-2018: This report revealed an alarming condition of education system as a 
whole at elementary level especially in rural areas in India in general and Odisha in 
particular.  
 NAS -2017 Report(NCTE), This report reveals the achievement level of the 
students of class III,V and VIII in whole India.The achievement level is too poor of the 
students of these classes( see the appendix No.-II)  
 NAS 2017 Report , ODISHA State: This report reveals the achievement level 
of the students of class III,V and VIII in Odisha.The achievement level is still poor of 
the students of these classes( see the appendix No.-III ) 
But the scope of these researches is mostly having local and national implication. Even 
though it may provide guidance references to the science education in Kalahandi district 
in broad perspective, but don’t provide a ground level reality of issues and problems of 
this district.  
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 NAS Kalahandi District Report (2017:- The achievement level of the students 
of Kalahandi in science subject is alarming (See the appendix No.-III) which attracts 
immediate intervention. 
 
Rationale: 

 According to ASER Report 2018, only a quarter of all children in 
Standard III are at ‘Grade Level’. This means that a majority of children need 
immediate help in acquiring foundational skills in literacy and numeracy. For example 
percentage of children in government schools in Std. V and Std. VIII who can read Std. 
II level text, in all India level is only 44.2 % and 69.0% respectively. In odisha it is 56.2 
% (% of children in government schools in Std. V who can read Std. II level text), even 
if it is above the national average but still large number of children have not attained the 
minimum reading skill. Percentage of children in government schools in Std. V those 
who have competency of  division is only 22.7 at national level-a heart breaking figure 
(In Odisha it is just above the national average i.e. only 23.8%). 

 
Again a National Achievement Survey (NAS) was conducted throughout the 

country on November 13, 2017 for Classes 3, 5 and 8 in government and government 
aided schools. The survey tools used multiples test booklets with 45 questions in classes 
II and V and 60 questions in Class VIII in Mathematics, Language, Science and Social 
Science. 

 
The competency based test questions developed, reflected the Learning 

Outcomes developed by NCERT which were recently incorporated in the RTE Act by 
the Government of India.The Achievement result of this survey again raises our 
eyebrow towards our qualitative education. On a national level, in class 3, on an 
average, the correct response to the subjects Mathematics, EVS, and Language were 
58%, 61% and 65% respectively. For Class 5 it were 55%, 56% 51% respectively and 
for Class 8 it was 53% for language 44% for mathematics 44% for Science and 41% for 
Social Science(NAS Report-2017). If we look this NAS report for the state odisha it is 
still pathetic. For district Kalahandi the result is further alarming. The Average 
Performance (%) of Students in EVS in this district is only 51.96% for class 5 it is 
50.29%. The Average Performance of students in Science for Class 8 is just 37.35% 
only. (Report on NAS-2017, District Report card-2017, (see the Appendices II and III 
and table 1 bellow). If we compare the average performance of different subjects we can 
find that the performance of the students in Science subject at elementary level is too 
low. Again if we see the Performance on the basis of Learning Outcomes (LOs) it really 
raises our eye-brow. (NAS Reoprt-2017) 

 
Table-1: Average Performance of Students in science (%), Class 8 

 National State( Odisha) District 
(Kalahandi) 

Overall 44 44 37.35 

 Source: NAS 2017, State (Odisha) and District ( Kalahandi) Report . 
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So all these figures show an impoverished condition of our education and 
education system in general and science education in particular.From these report it is 
also clear that the status of education is so pathetic at national level in general and 
particularly in Odisha and in the district of Kalahandi. According to this Reports 
Science education is further dwindling condition which needs immediate measures to 
improve it. So as to improve the quality of science education it is imperative to know 
the perspective and problems of teaching science at elementary level(Upper Primary 
Level) in Kalahandi district, at ground level. So, the researcher studied on problems and 
prospects in teaching-learning situation of science at elementary level in schools so that 
an effective measures or mechanism can be suggested to address this problem. 

 
Research Questions: 
 

1. What is the learning situation for science subject in schools?  
2. Why was there low achievement in Science subject in the survey of NAS-2017? 
3. What is the qualification of teachers who are teaching science subject at elementary 

level? 
4. What are the classroom strategies adopted by the teachers while dealing science subject? 
5. Are the teachers and administration aware of Learning Outcomes in Science subject at 

elementary level? 
6. What is the government support for science education at elementary level? 
7. What are the challenges in dealing science subject at Upper Primary level? 

Objectives of The Study: 
 
The objectives of the study were: 
 
1. To find out the teaching-learning facilities available for teaching science in the upper 

Primary school (Elementary level.) 
2. To find out the methods and strategies used by the science teachers in the elementary 

school Level. 
3. To find out the problems faced by science teachers in the elementary school level. 
4. To find out the reasons of low achievement in NAS-2017 in science subject. 
 
Design Of The Study: 

The study is based on both Primary and Secondary data collected from various 
survey records and statistical abstracts of India, state Odisha and district 
Kalahandi.Interview method and structured and unstructured questionnaire methods 
were used to gather information from informants. Simultaneously group discussion and 
informal interview methods with headmasters, science teachers and students have also 
been used. Observation has been conducted through semi participant methods. Checklist 
is used to collect academic resource data including infrastructure information, 
availability of various science teaching learning materials (TLMs), charts, tables etc. on 
Science Subject of Upper Primary Level. The secondary date were collected from NAS-
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2017 Report, Asser Report and different survey of Odisha . In addition to this various 
books and journals are referred and used. The primary data is collected from 22 
different upper primary schools of Bhawanipatna block in Kalahnadi district of Odisha.  

 
Descriptive Survey method along with statistics is mostly used for data 

collection and data analysis and interpretation. The study was delimited to Science 
subject of Upper Primary stage i.e. class VI to VIII at Elementary Level of  
Bhawanipatna block and municipality area in Kalahandi district of Odisha.It also 
includes only science teachers , HMs and ABEOs , BEO of Bhawanipatna block and 
DEO and DPC of Kalahandi district of Odisha. 

Population and Sample of the Study 

All elementary and high schools which have upper primary level both in rural 
and municipality area of Bhawanipatna Block under Kalahandi district of Odisha 
constitute the population of present study. 

 
The study has been conducted taking 22 elementary and high schools which 

have upper primary level as the sample in Bhawanipatna Block of Kalahandi district. Of 
them 12 schools are from rural area and 10 are from Municipality area. The sample of 
the study also consists of all science teachers of selected 22 elementary /secondary 
schools which have included upper primary level, Science teachers,HMs and ABEOs , 
BEO of Bhawanipatna block and DEO and DPC of Kalahandi district of Odisha. 

 
Tool and Techniques Used for Data Collection 
 

The study included 22 representative Upper Primary Schools-12 from village 
and 10 from Municipality area, Head masters, Science Teachers, Project Coordinators, 
BRC and other supportive service. 

 
First hand interview and discussion were held with Headmasters, Science 

Teachers, and students of the randomly visited schools. For administrative aspect and 
science fund, intensive discussion was also held with the school administrator, BEO, 
DEO etc.The tools like Questionnaires, Checklist, observation notes; and techniques 
like Observation, interview, discussion, telephonic conversation etc. have been adopted 
for collecting data of students, teachers and schools. 
 
Procedure of Data Collection: 
 

Questionnaires, Check List, field visits, interviews, formal discussion and focus 
group discussion were used to collect data for this research. The primary data collection 
is accomplished in Bhawanipatna block of Kalahandi district. A random method of data 
collection has been used. 22 upper primary schools were visited randomly for data 
collection. Out of 22, 12 schools are from sadar area (i.e. rural area of Bhawanipatna 
block) and 10 schools are from Bhawanipatna municipality area (List enclosed).All are 
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from govt. upper primary schools of elementary level which included some of High 
schools which are having from class-I to class-X or from class-VI to class-X both in 
rural and municipality area. All HMs and Science teachers of all sample schools were 
interviewed and provided with questionnaire for the collection of relevant data. The 
researcher personally observed the availability of academic resources in schools and the 
involvement of science teachers and HMs in science teaching-learning process 

 
Analysis and Interpretation of Data 
 

For the present study information was collected from the sample of 22 upper 
primary schools on location of schools, Educational qualification of science teachers, 
Teaching experience, teaching science subject, academic support such as Science lab, 
Computer lab etc. by school management for science teaching, availability of science 
TLMs, knowledge on science subject and science pedagogy and problems of science 
teachers in perusing their profession. For the same, collected data has been presented in 
tabular form in frequency and percentage. 

 
A. Particular of Teachers as per Gender-wise(Table-2):- 

Gender Frequency Percent (%) 
Male 08 19.1 
Female 34 80.9 
Total 42 100 

 
1. Almost 81% of total teachers teaching science subject are female teachers in 

Bhawanipatna block. 
2. Only 19% of teachers who are teaching science subject are male. 
3. Thus it may be concluded that women teachers who are teaching science 

subject are predominant in this block.  

 
B. Distribution of Teachers’ as per Educational Qualification(Table-3): 

Qualification Frequency Percent 
(%) 

Remark 

Class 10th& CT 01 2.4 A lady Teacher with 26 
yrs of experience 

+2 Arts & C.T. 02 4.7  
+2 Science & C.T. 05 11.9 One of the Teachers 

has completed B.A 
degree also 

+2 Arts &D.El.Ed. 0 00  
+2 Science &D.El.Ed. 01 2.4 This Tr. has obtained 

M.A. & B.Ed.  degree 
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also 
B.A. & CT 06 14.4  
B.Sc. & CT 0 0  
B.A&D.El.Ed 0 0  
B.Sc. &D.El.Ed. 11 26.3  
B.A. & B.Ed. 02 4.7  
B.Sc. & B.Ed. 09 21.4 3 Teachers are From 

High School 
M.A. & B.Ed. 02 4.7  
M.Sc. &D.El.Ed. 01 2.4  
M.Sc. & B.Ed. 02 4.7 One is from High 

School 
Total 42 100.0  

 
1. As per NCTE guidelines and RTE Act, 2009 the minimum qualification for upper 

primary science teachers shall be Science graduate (B.Sc. or equivalent) and 
D.El.Ed(Diploma in Elementary Education)/CT or and  B.Ed.(Bachelor of 
Education)  or equivalent from the government recognized Institution or university. 

2. But from Table 3 it is clear that the range of Educational Qualification of the 
teachers who are teaching science subject is of huge difference. 

3.  Total of 54.8% teachers are only eligible to teach science subject at Upper Primary 
Level in Bhawanipatna block. 

4. . 45.2% teachers are not eligible to teach science subject in upper primary level as 
per the present norms and guidelines are concerned. 

5. It can be concluded that there are no sufficient eligible teachers (lacking of 45.2% 
teacher) available at upper primary level to teach science subject. 

C. Distribution of Teachers as per Experience-wise(Table-4): 
Experience Frequency Percent(%) 
0-5yrs 0 0 
6-10yrs 20 47.6 
11-15yrs 06 14.3 
16-20yrs 02 4.8 
21-25yrs 08 19.1 
26-30yrs 05 11.9 
31-35yrs 01 2.3 
Total 42 100.0 

1. 47.6% of the teachers are young ones. 
2. 52.4% of the teachers are having ample teaching experience. 

So it is a good combination of young and dynamic and well experience teachers are 
there in Bhawanipatna block. 
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D. Overall Science Teachers’ Effectiveness (Total Number of Sample science 
teachers- 42)(Table-5): 

Teachers’ Perspective Frequency 
with “Yes” 

Percen
t 
(%) 

Frequency 
With “No’ 

Percent 
(%) 

Content Knowledge 40 95.2 02 4.8 
Pedagogy proficiency 35 83.3 07 16.7 
In-service Training  13 30.9 29 69.1 
ICT Knowledge 20 47.6 22 52.4 
Scientific Temperament 34 80.9 08 19.1 
Job Satisfaction 40 95.2 02 4.8 

 

Graph No.1 

 

 
 
 

1. The teachers who are teaching are good at content and pedagogy proficiency. 
2. But most of the teachers (69.1%)  are not undergoing any in-service training in 

science subject. 
3. Most of the teachers (52.4) are lacking ICT knowledge and competency. 

 

 

0

20

40

60

80

100

95.2 83.3

30.9
47.6

80.9
95.2

Science Teacher's Pecentage 
Effectivness

156



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:11(4), November :2020 

 

www.ijmer.in  
 

E. Academic Support by Schools (Total number of school- 22) Table-6: 

 
 
School Prospect 
 

Frequency 
of school 
with ‘Yes’ 

 
Percent 
       (%) 

Frequency 
of school 
with ‘No’ 

 
Percent 
     (%) 

Science Laboratory 03 13.6 19 86.4 
ICT Lab 11 50 11 50 
TLM Room 03 13.6 19 86.4 
Swayam 
Book(Practical 
Manual) 

05 22.7 17 77.3 

Science Programme 18 81.8 04 18.2 
Teachers’ Research 00 00 22 100 
Science Fund 00 00 22 100 
Fund for Science 
Program. 

04 18.2 18 81.8 

 
Graph No.2 

 
 

In learning centred approach or constructivism of teaching learning process, 
without academic resources construction of knowledge is next to impossible. 

1. Only 13.6% of schools having science laboratory, e.i. 86.4% schools have no 
science laboratory. 

2. 50% schools have no ICT lab. But out of 50% , 27% of ICT lab of the schools 
are only  functional. 
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3. 77.3% schools don’t have “SwayamBook(Science Practical Manual for upper 
primary). 

4. The teachers of the none of the schools are conducting Action Research to 
increase the efficiency of their profession in Bhawanipatna block. 

5. There is no separate science fund for the enhancement of the science education 
at upper primary level. 

6. So Academic support at school level is very poor which are negatively 
affecting in teaching-learning process of science subject at upper primary level.  

F. Topic wise TLM in upper primary school (Total number of school- 22), Table-7: 
 
Science Theme 

 
Available 

 
Percent 
(%) 

 
Not 
Available 

 
Percent 
(%) 

Food/Nutrition  21 95.5 1 4.5 
Material&Classification) 07 

 
31.8 15 68.2 

Chemicals 03 13.6 19 86.4 
Living & Non-Living 14 63.6 8 36.4 
Habitat/ Ecology 09 40.9 13 59.1 
Plant and its Parts 20 90.9 2 9.1 
Electricity 11 50 50 50 
Magnet 18 81.8 4 18.2 
Natural Phenomena 02 9.1 20 90.9 
Light 10 45.5 12 54.5 
Pollution 08 36.4 14 63.6 
Physiology 19 86.4 3 13.6 
Metal & Non-Metal 03 13.6 19 86.4 
Acid, Alkali & Salt 02 9.1 20 90.9 
Heat & Conduction 11 50 11 50 
Weather, Climate, Soil 04 18.2 18 81.8 
Adaptation 02 9.1 20 90.9 
Adolescent  00 00 22 100 
Universe 17 77.3 05 22.7 
Force,Pressure, Friction 15 68.18 07 31.82 
Combustion & Flame 02 9.1 20 90.9 
Glassware 14 63.6 8 36.4 
Filter Paper 10 45.5 12 54.5 
Microscope 18 81.8 04 18.2 
Telescope 14 63.6 08 36.4 
Litmuspaper/Indicators 11 50.0 11 50.0 
Microorganism 09 40.9  59.1 
Reproduction of Plant 05 22.7 17 77.3 
ReproductionofAnimals 00 00 22 100 
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Chemical effect of Electric 
current 

00 00 22 100 

Conservation of Plant 
& animals 

04 18.2 18 81.8 

Waste Materials & 
Management 

04 18.2 18 81.8 

Teaching-Learning Materials (TLMs) is very essential for learner centred 
pedagogy especially for science subject. But except few of themes like Food and 
Nutrition, Plant and Its parts, Magnet, Physiology, the availability of TLMs for other 
themes (Table No.7) are very poor or even not available in schools in Bhawanipatna 
block. This will obviously have negative effect on science teaching-learning process. 

Graph No.3 

 
 
 
G. Problem related to Assessment: 
 

The assessment at upper primary level is done through homework, FA-I, FA-II, 
SA-I and SA-II only. CCE is still not fully implemented. Other modern assessment 
techniques such as peer assessment, group assessment, and assessment as learning is 
mostly not being used still now in schools. The Assessment questions were not even 
standardised and mostly teachers made questions were used. But it was reported that 
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from this session (2019-20) SA-II questions were being centrally supplied by SCERT, 
Odisha based on Learning Outcomes for elementary schools i.e. for class-I to Class-
VIII. 

Major Finding: 

1. The data showed that most of the teachers who were teaching science subject in 
Bhawanipatna block were females which were 80.9% and only 19.1% were males. 

2. A total of 54.8% teachers were only qualified to teach science subject at Upper 
Primary Level as per the data available, and 45.2% teachers were not eligible to 
teach science subject in upper primary level.  

3. There was also a good combination of young and dynamic and well experienced 
teachers in elementary schools. There were 47.6% of young and dynamic teachers 
and 52.4% of them were well experienced ones.  

4. The effectiveness of the teachers who were teaching science subject was good at 
content and pedagogy knowledge. 95.2% and 83.5% of teachers were good at 
content (science subject) and pedagogy knowledge respectively. 

5. Less than 50% of teachers were having knowledge of computer or ICT supported 
teaching and that too only basic knowledge. 

6.  Only 30.9% of science teachers had taken In-service training and 69.1% of teachers 
who are teaching science subject had not undergone any In-service training. 

7. Academic support in term of science laboratory, ICT lab, TLM room, Swayam 
book, Science fund, Teachers’ Action etc. by school management was very poor. 
Science Laboratory, ICT Lab, TLM Room, Swayam Book (Practical Manual), 
Science Fund, Teachers’ Research were lacking. 

8. Due to scanty availability of topic based TLMs and poor academic support in 
schools, teaching-learning of science subject is mainly teacher’s centred approach 
leading to the poor learning outcome of the students and consequently low 
achievement in different state and national achievement surveys. 

9. School assessment is also based on teacher’s made question prepared either at 
school level or district level. There are no standardized questions based on learning 
outcomes. And that was the reason why there was low achievement in different 
national survey such as ASER or National achievement Survey (NAS-2017) etc. 

10. There is no separate fund for science education at upper primary level. 

Suggestion: 

In view of the aforesaid findings, it is suggested to provide sufficient 
infrastructure for teaching science like science laboratory, ICT based classroom, and 
topic based TLMs, Practical Manual Book and Learning Outcome Book etc are to be 
made available to fill up the vacancy positions of eligible and qualified teachers through 
selection of candidates with regard to attitude and aptitude in science subject. 

 
It was also found that the effectiveness of teachers who were teaching science 

subject was also good as per as their content and pedagogy knowledge is concerned. But 
they were lacking continuous professional development. So, administration should 
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arrange in-service training for continuous professional development (CPD). It was 
suggested that school assessment should be also in accordance with class based learning 
outcomes and not based on text book only. Investigator also feels that a proper and 
genuine supervision and timely academic intervention may be extended to the teachers 
and schools. Separate fund or separate head of expenditure from present composite fund 
may be created to develop science education in schools. Further fund should also be 
made available for ICT lab and ICT instructors in upper primary schools in Kalahandi. 

 
Conclusion: 
 

In the light of the findings of the study it is concluded that teaching of science 
at the elementary schools (Upper Primary Level) of Kalahandi is not full-fledged. 
Various problems related to academic aspects, administration and constructive 
supervision, methodology, Infrastructure, eligible and qualified science teachers, 
availability of ICT and ICT instructors, teaching-learning process and evaluation 
associated with our system of education, separate science fund etc.  are becoming 
stumbling block which need immediate attention and intervention for effective learning 
outcomes of the students and achieving quality science education at upper primary level. 
With the combined effort of the Government, the administrators, the HMs, the teachers 
and the community members, the problems could be overcome and science education is 
expected to be at par minimum standard of quality education. 
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Abstract 
 

Adolescence is the transitional stage of development between childhood and 
full adulthood, representing the period of time during which a person is biologically 
adult but emotionally not at full maturity. During this period of life, most children go 
through the physical stages of puberty, which often begin before a person has reached 
the age of 13. Aims: To assess knowledge regarding sex education among adolescents. 
Material & Methods: Non experimental descriptive design was used to accomplish the 
objective of this study. Sampling & Sample Size: Asimple random sampling technique 
was used to select the 100 sample from the population. Result: The study findings 
revealed that 53% of the adolescents had average, 37% of the adolescents had above 
average and 10 % adolescents had below average knowledge regarding sex education. 
Conclusion: The findings revealed that knowledge regarding sex education among 
adolescents was average.  

 
Keywords: Knowledge, sex education, adolescent. 
 
INTRODUCTION:  
 
Changes that occur during adolescence, none arouses more interest and anxiety than 
those surrounding sexuality. While the sexual response system is present throughout 
life, puberty brings with it an intensification of response and the beginnings of sexual 
behavior, which for most will eventually lead to sexual intercourse and the possibility of 
procreation. The beginning of sexual behavior may also leads to its sexual and 
reproductive health problems, some with grave consequences, particularly if they are 
not well informed about all aspects of reproductive health. Adolescents are the positive 
force for the nation and are responsible for its future productivity provided they develop 
in a healthy manner, so it is necessary for adolescent to learn about sex education. Sex 
education, also described as "sexuality education," encompasses education about all 
aspects of sexuality, including information about family planning, reproduction plus 
information about all aspects of one's sexuality. Sex education is required for 
adolescents to provide them positive direction, right information, which would avoid 
unnecessary worries and tensions. 
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RESULT:

 
Figure: Percentage Distribution of Adolescents According to their Level of        

     Knowledge regarding Sex Education. 
 

  Figure reveals that 53% of the adolescents had average knowledge, 37% of the 
adolescents had above average and 10 % adolescents had below average knowledge 
regarding Sex education. 
 
  Hence, it can be concluded that majority of the adolescents had average 
knowledge regarding sex education. 
 
DISCUSSION: 
 
  The present study findings have been discussed in accordance with the 
objectives of the study. 
 

The objective of the study was to assess knowledge regarding sex education 
among adolescents. The study findings revealed that 53% of the adolescents had 
average, 37% of the adolescents had above average and 10 % adolescents had below 
average knowledge regarding sex education. The study Conducted by Shankar 
Gopinath (2012) to assess the knowledge on sex education among adolescents in pre-
University colleges Banglore. The results showed that majority, 60% of the adolescents 
had average knowledge, 31% had above average knowledge and 9% adolescents had 
below average knowledge regarding sex education among adolescents. 
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CONCLUSION: 
 
 Hence it was concluded that knowledge regarding sex education among adolescents 
was average. These findings are supported with the findings of the study conducted. 
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VARIOUS GROUPS OF SOCIETY, TOWARDS YOGA EDUCATION 
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Gyan Vihar School of Education, Suresh Gyan Vihar University Jaipur 
 
 
 Upon the  detailed study and Literature review  on the opinion of various groups of 
society towards Yoga Education, as a  research Scholar point of view,it was found that 
in the recent years, globalisation has changed the people’s  Perspective towards  the 
yoga education, India has the most ancient history of coining the   term yoga and its 
Implementation on ground since from thousands of years ago even when not school 
system but gurukul education system was being followed ,yoga  helped a lot to develop 
the students and scholars in a holistic manner, and upon the detailed review of  the 
existing Literatures, books and yoga research Journals it was found that the foundation 
of yoga was laid in thebeginnings of Centuries. According to the existing journals It is 
said that   Yoga was developed by the Indus-Sarasvati civilization in Northern India 
over 5,000 years ago. The word yoga was first mentioned in the oldest sacred texts, the 
Rig Veda. The Vedas were a collection of texts containing songs, mantras and rituals to 
be used by Brahmans, the Vedic priests. Till a particular period of time the yoga was 
confined and limited to a particular trait Religion and society, but later on in the 
upcoming centuries when awareness was spreaded and yoga was getting limelight 
associated with the healthy, body, fitness and for  mind fullness, holistic development 
and psychological fitness, of the human civilisation, than the trend of  yoga  started 
expanding in the other part of society  also without any biasness, throughout  the world. 
Yoga was taught and was being practiced in the ancient universities called as gurukul to 
balance the proportions of learning and creativity in the students and research scholar, in 
the ancient times. Many existing literatures suggest that the yoga was one of the 
important subjects of curriculum since from the ancient times. When the western 
countries started noticing the key areas and benefit of yoga, at that time yoga even got 
limelight in the western and central European countries as a therapy for mind body and 
soul.  
 
Different professionals with different Age groups have different opinions on Yoga 
education. According to doctors and health proffesionals,yoga transforms our body 
holistic manner just after few sessions of yoga it improves brain functions, lowers the 
stress levels, alters the gene expression and increases the flexibility of body, after a few 
months of yoga in practice it lowers the blood pressure improves lung capacity, sexual 
function of body, reduces the body pain, anxiety and lowers the BP and sugar level, 
according to doctors after years of yoga practice it makes our bones stronger helps body 
to gain a healthy weight and even helps the body to gain healthy heart functioning. 
 
According to teachers and professors yoga in the university and school students helps 
them to gain more focus on their creativity and boosts the mental and physical strength 
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and helps teenagers and adults to focus on their studies and increases the brain activity 
to grasp the taught lectures more efficiently than the normal students. 
 
According to the corporate employees yoga in routine helps them to cope up with the 
daily work stress and enhance great productivity while long working hours in the 
offices. 
 
According to Sports professionals yoga plays a key role vital role in the athlete 
professionals, helps them to gain their goals efficiently as it improves physical and 
mental strength. 
 
Keywords:Yoga Education, Yoga Benifits, opinions of professionals 
 
Conclusion: 
 
As according to the opinion of the existing literatures and from different professionals 
on the opinion of yoga towards Yoga Education it is Recommended that Yoga education 
plays an important and vital  role in everyone’s life so it is highly recommended that in 
every sector Yoga education must be given a considerable priority in their daily routine 
with a strong implementation plan in every sector to boost the economy along with 
holistic health of the people. 
 
In the 21st century the legacy of yoga education got more attention in India, as a result of 
which 21 June of every year is celebrated as the International Yoga Day. 
 
There is a wide scope of Yoga Education in the upcoming years for the yoga teaching 
professionals and such professionals will be in demand in the upcoming years 
throughout the world, it has been also observed that there is strong need to spread 
awareness for the all round  benefits of yoga throughout the world. 
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Abstract: 
Arc welding constitutes about 90 % of the total welding performed all over the world. It has 
become almost an indispensable process in all types of manufacturing industries whether its 
automobile, aerospace, heavy engineering or general fabrication works. The process has earned its 
reputation from the high reliability and durability of the welded joints in-service conditions. The 
majority of all known engineering materials can be successfully welded. Like other manufacturing 
processes, the quality of welds produced is of significant importance. As the process is dependent 
upon a variety of factors including human factors, input parameters condition of the welding 
setup, and the quality of consumables, it becomes the responsibility of the weld engineer to ensure 
that the quality of the weld produced is up to the mark. Despite all the efforts undertaken to have 
the best quality weld, there still are chances of getting defects in welded joints. A defective weld 
could be of adverse consequences when put to service and if detected beforehand may result in 
wastage of resources. Therefore, avoidance of weld defects should be the endeavour of all 
concerned with the process. The present paper reviews the various types of defects, analyses their 
reason, their probable effects, and suggestions to reduce the defects from occurring. A vast 
literature review has been carried out to provide in-depth and useful information from the 
industry’s viewpoint and is expected to make the reader aware of the criticality of these defects. 
 
Keywords: Arc Welding, Welded Joints, Defects, Reasons, Effects, Suggestions. 
 
1. Introduction: 
 

Arc welding is an extensively used joining method in a wide range of applications 
ranging from underwater welding, Structural welding in buildings, Aerospace industries. Even the 
exploration of space would not be possible without modern welding technique1. Many of the 
manufacturing industries utilize welding or joining processes in its production processes2. To 
address the diverse applicational requirements of the industry, a variety of Arc welding processes 
are developed to suit various applications. Arc welding is one of the oldest forms of joining which 
has gained tremendous success over a period of time due to its versatility, strength of the welded 
structure, and flexibility of the process. One common feature of all these processes is the 
generation of an electric arc between the electrode and the workpiece which results in the melting 
and subsequent welding of the workpieces. 

 
The performance of welded components in service depends upon the quality of 

fabrication which in turn is based on the presence or absence of defects in the welding joints. The 
term weld defect refers to any departure in the welded joint from the specified requirements. It has 
been suggested by various authorities that the term defects should be reserved for faults that are 
likely to be detrimental to the service life or functioning of the fabricated structure, especially if 
they are situated in the highly stressed region. On the other hand, if they are situated in the regions 
of low stress, then these are termed as flaws of imperfections. Defects may result in the failure of 
the whole structure. The several sources of weld defects are Improper selection of the process, 
Incorrect applications of the welding process, Presence of pre existing base metal 
defects/imperfections, Undesirable shape and size of weld bead, Incorrect joint edge preparation, 
Poor workmanship, operator’s negligence/ignorance, improper setting of input parameters, 
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selection of a wrong welding process for the given application, setting of incorrect input 
parameters, faulty equipment, environmental factors etc. 

 
Like most of the manufacturing processes, welding is also prone to quality related issues 

arising due to a number of reasons mentioned above. All or some of the previously mentioned 
reasons can lead to an unacceptable welded joint having deviations from the acceptable quality 
criteria. Such deviations are termed as defects. A defect, according to the AWS, is “a 
discontinuity or discontinuities that by nature or accumulated effect render a part or product 
unusable to meet minimum applicable acceptance standards or specifications3. Most of the defects 
that are encountered in arc welding processes may lead to permanent failure of the product in 
service which may lead to financial losses and liabilities4. It is therefore imperative to control the 
process in such a manner that the possibility of occurrence of defects is minimized.Failures in 
constructional steel welded structures can lead to catastrophic structural failures. This fact can be 
understood from many fatal failures in the past which have resulted in huge commercial losses, 
some of these failures have been depicted in figures1-4. 
 

 
  
Fig. 1 Girth Weld Failure on a pipeline Fig. 2 Edge joint failure due to weld crack 
 

  
Fig. 3 Failure of T-Section  Fig. 4 Pipeline failure due to weld crack 
 
A detailed flowchart is given in Fig. 5 for the clear understanding of the different categories of 
weld defects in connection with various welding processes. 
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Fig. 5 Different arc welding defects associated with four main types of arc welding processes. 
 
2. Weld defects with causes and remedies 
The defects that usually occur during the welding can be categorized into two main types viz. 
 

1. Process specific defects and 
2. Common defects; 

2.1 Process specific defects; 
 
2.1.1 Shielded Metal Arc Welding defects: 
It is also known as stick welding or manual metal arc welding where a metallic consumable 
electrode of a proper composition is used for the generation of arc between the electrode and the 
parent weld pieces to be joined. The different welding defects associated with this process are 
given below.  
 
2.1.1.1 Poor weld profile: 
A poor weld bead profile is one where bead uniformity is disturbed from the view point of its 
physical dimensions. Such bead gives a shabby look and does not provide uniform strength to the 
weld. 

 
Fig. 6 Poor Weld Profile 
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Probable causes: 
1. Improper parameter setting. 
2. Improper orientation of electrode. 
3. Non uniform arc gap. 
4. Non uniform welding speed. 

Remedies:  
1. Ensure proper parameter setting. 
2. Adjust the orientation of electrode. 
3. Accommodate uniform arc gap. 
4. Ensure uniform welding speed. 

 
2.1.1.2 Spatters: 
It is the type of welding defect in which droplets of molten material are scattered near 
the welding arc. This defect spoils the aesthetics of the weld results in the material wastage and 
requires additional resources for their cleaning post weld. 
 

 
Fig. 7 Spatters around the weld bead. 

 
Probable causes: 

1. The amperage is too high. 
2. Voltage is too low. 
3. The work angle of the electrode is too steep. 
4. The arc is too long. 
5. Inadequate flux covering on the electrode. 

 
Remedies: 

1. Clean surfaces prior to welding. 
2. Reduce the arc length. 
3. Adjustment of weld current. 
4. Increase the electrode angle. 
5. Use a thick flux coated electrode. 

 
2.1.1.3 Overlap: 
It is a type of welding defect in which the molten metal flows over the surface of the base material 
and then cools without fusing with the base material. This gives rise to formation of a sharp edge 
at the toe of the weld which may act as a stress raiser. 

171



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:11(4), November :2020 

 

www.ijmer.in  
 

 

 
Fig. 8 Overlap5 

 
Probable causes: 

1. Improper welding techniques. 
2. Too high welding current. 
3. Use of bigger diameter electrode in horizontal welding. 
4. Improper welding angle in fillet welding. 

Remedies: 
1. Use of proper welding techniques. 
2. Less welding current. 
3. Use a small diameter electrode. 
4. Set proper welding angle. 

2.1.1.4 Slag inclusion: 
Slag inclusion is a defect which is characterized by the entrapment of slag into the weld. This 
inclusion affects the homogeneity of the weld bead and reduces the strength of the weld bead 
apart from spoiling the aesthetics. 
 

 
Fig. 9 Slag Inclusion 

Probable causes: 
1. The weld speed is too fast. 
2. Inaccurate welding angle. 
3. Cooling of the weld pool at a fast rate. 
4. Amperage is too low. 
5. Improper welding technique in out of position welding. 
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Remedies: 
1. Adjust the welding speed. 
2. Adjust the electrode angle. 
3. Reduce rapid cooling. 
4. Increase the current setting. 
5. Use of proper electrode orientation in out of position welding. 

 
2.1.2 Gas Tungsten Arc Welding Defects: 
This type of welding process is commonly used to weld together thin plates of non-ferrous 
materials. Unlike other type of welding processes, this metal joining process utilizes a non 
consumable tungsten electrode to create the electric arc between the electrode and the workpiece 
and a mixture of argon-helium gas for shielding purposes. The different welding defects 
associated with this process are given below.  
 
2.1.2.1 Tungsten inclusion: 
A tungsten inclusion is type of defect caused by dipping of the tungsten electrode into the weld 
pool or touching of the filler metal rod to the tungsten while welding. Sometimes, on the 
completion of the weld, the shielding gas flow is also stopped which exposes the hot tungsten tip 
to the atmosphere resulting in the formation of tungsten oxide which has lower melting point as 
compared to tungsten. When the arc is re-striked for the next weld, this low melting point 
tungsten oxide melts and falls into the weld contaminating it. This defect can also happen while 
adopting scratch start. 
 

 
Fig. 10 Radiographic Inspection of weld defect tungsten inclusion6 

 
Probable causes: 

1. Exceeding the amperage carrying capability of electrode. 
2. Contact of electrode with the weld pool. 
3. Switching of the gas flow immediately after the weld. 
4. Scratch start. 

Remedies: 
1. Adjust the value of amperage.  
2. Change the electrode and ensure the correct tungsten size to match the current. 
3. Ensure that the electrode does not come in contact with the weld pool. 
4. Use the facility of post flow of the shielding gas. 
5. Use of high frequency for arc initiation without touching. 

2.1.2.2 Discoloration: 
Discoloration is a type of welding defect which is caused as a result of overheating; it does not 
only affect a material’s colour but degrades its corrosion resistance and mechanical properties as 
well. 
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Fig. 11 Discoloration of the weld7 

 
Probable causes: 

1. Slow welding speed/arc travel speed. 
2. Too high welding current. 
3. Increased arc length. 
4. Atmospheric contamination. 

Remedies: 
1. Reduce the amperage. 
2. Increase the arc travel speed. 
3. Shorten the arc length. 
4. Ensure proper gas shielding. 

2.1.2.3 Root oxidation: 
Root oxidation is a welding defect that occurs generally on the backside of a stainless steel weld 
surface that has been exposed to oxygen. This defect can degrade the mechanical and corrosion 
resistance properties of stainless steel weldments and also initiate cracks. It is characterized by 
granular appearance due to which it is also termed as sugaring effect. 
 

 
Fig.12 Root Oxidation on the back side of the weld8 

 
Probable causes: 

1. Poor gas coverage. 
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2. In-adequate purge gas flow. 
3. Improper cleaning on the back side of the weld. 

Remedies: 
1. Argon blowing on the back side of the weld before welding. 
2. Maintain the argon purge. 
3. Ensure the cleanliness on the back side of the weld. 

2.1.2.4 Improper bead: 
A good weld bead is characterized by uniformity of its width, height and equal spacing of repulse. 
Any deviations from these visuals features may spoil the aesthetics and sometimes affect the 
mechanical strength of the weld also. 
 

 
Fig. 13 Improper weld beads9 

Probable causes: 
1. Improper setting of parameters like welding, current ,voltage, speed etc 
2. Poor fitmentd of the workpieces. 
3. Faulty welding machine setup. 
4. Poor hand to eye co ordination of the welder. 

Remedies: 
1. Adjustment of welding parameters. 
2. Proper fitment of the workpieces. 
3. Check for proper welding machine setup. 
4. Try to maintain good hand to eye co ordination. 

2.1.3 Metal Inert Gas Welding Defects: 
It is a type of welding process in which the metal pieces are joined by the heat obtained from an 
electric arc struck between a bare/uncoated electrode and workpiece in the present of an inert gas 
atmosphere. The different welding defects associated with this process are given below.  
 
2.1.3.1 Coarse microstructure: 
Coarse microstructure is the result of slow cooling of the weld which generally is the case when 
welding is performed at higher heat inputs. Due to high temperatures achieved during welding 
heating cycle, re-crystallization takes place and typical grain growth occurs in the microstructure 
which allows the grains to grow faster. As the grains grow they tend to make weld structure 
ductile and lose its strength. The longer the metal takes to cool, the larger the crystals grow. So, 
during slow cooling periods, grain coarsening takes place which results in lower values of notch 
resistance. Such welds have inferior mechanical properties. In order to reduce it the heat input 
should be carefully controlled or the workpiece should be given a post weld heat treatment. 
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Fig. 14 Coarse Microstructure10 

 
2.1.3.2 Weld contamination: 
 

Contamination occurs when a foreign substance, such as oil, grease, dust are not 
thoroughly cleaned from the surface of the workpieces before welding. These substances when go 
into the weld; contaminate it. Another source of weld contamination could be the presence of 
foreign particles in the shielding gas pipeline which are also introduced into the weld during 
welding and contaminate it. Sometimes, the inferior quality shielding gas may also introduce the 
contaminants into the weld. 
 

 
Fig. 15 Weld contamination11 

Probable causes: 
1. Improper cleaning of weld plates prior welding. 
2. Inadequate shielding gas coverage. 
3. Shielding gas pipe not properly purged. 
4. Inferior quality shielding gas. 

Remedies: 
1. Removal of impurities like oil, grease and dust thoroughly prior to welding. 
2. Maintaining proper shielding gas flow rate. 
3. Pre flow of shielding gas through the pipe. 
4. Use of industrial quality certified shielding gas. 
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2.1.3.3 Finger penetration: 
Finger penetration usually occurs in MIG welding with argon gas as the shielding media. Argon 
has an inferior thermal conductivity because of which the heat is carried deeper into the weld but 
is not able to spread due to which the bead narrows down along the depth of workpiece. Gas 
mixture of argon-helium or argon-carbon dioxide can be used to eliminate this problem 
 

 
Fig. 16 Finger like weld penetration12 

 
2.1.3.4 Spatters: 
The spatters formed in MIG welding process have similar implications as those of SMAW. In 
addition to the causes of spatters in SMAW, there are a couple of other reasons of spatter 
formation in MIG welding which are use of carbon dioxide as a shielding gas which actually is an 
active gas and gets disassociated in the heat of the arc causing the arc agitation which results in 
spatters. Other reasons are the use of short circuit mode of metal transfer where the metal is 
transferred to the weld bead with small explosion. 
 

 
Fig. 17 Spatters 

Probable causes: 
1. The running amperage is too high. 
2. Voltage setting is too low. 
3. Selection of Short Arc or Globular Mode of metal transfer. 
4. The arc is too long. 
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5. Selection of carbon dioxide as a shielding gas. 
Remedies: 

1. Reduce the arc length. 
2. Set correct voltage. 
3. Adjustment of weld current. 
4. Use of Spray Mode of metal transfer if possible. 
5. Use inert gas as a shielding medium if possible. 

 
2.1.4 Submerged Arc Welding Defects: 
It is a type of welding process in which electric arc is generated between a bare consumable 
electrode and the workpiece and the arc is struck beneath a covering layer of granulated flux in 
order to prevent contamination through air. 
The different welding defects associated with this process are given below. 
 
2.1.4.1 Burn through: 
Burn through is a welding defect that occurs when the weld metal penetrates through the base 
metal, burning through it. This defect generally occurs as a result of excessive penetration and 
loss of control which can even result in the initiation of root run or holes. The other primary 
reasons because of which these defects can occur are excessive welding current or low arc travel 
speed. This defect can be prevented by reducing the high heat input. 
 

 
Fig. 18 Burn Through13 

Probable causes: 
1. High amperage. 
2. Excessive heat released during the process. 
3. Too large root opening on the weld joint. 
4. Excessive root grinding. 
5. Poor welding technique. 

Remedies: 
1. Adjust the amperage. 
2. Lower the voltage and the wire feed speed. 
3. Increasing the welding speed. 
4. Using a weaving technique during welding can help minimize heat input. 

2.1.4.2 Slag inclusion: 
It is the type of welding defect in which the entrapment of solid foreign materials, such as slag, 
flux, or oxides takes place in the weld metal or at the weld interface. Slag is entrapped in surface 
voids of various shapes within weld beads, between the adjacent weld beads or in voids between 
the weld and base material. These can be found primarily in the roots or near the bevel or groove 
faces. 

178



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:11(4), November :2020 

 

www.ijmer.in  
 

 

 
Fig. 19 Slag Inclusion 

Probable causes: 
1. The weld speed is too fast. 
2. Incorrect welding angle. 
3. The weld pool cools down too fast. 
4. Welding current is too low. 
5. Un-fused flux due to damaged coating. 
6. Flux fails to melt and gets trapped in the weld. 
7. Rust on work surface. 

Remedies: 
1. Adjust the welding speed. 
2. Adjust the electrode angle. 
3. Reduce rapid cooling. 
4. Increase current density. 
5. Use electrodes in good condition 
6. Change the flux/wire. Adjust welding parameters i.e. current, voltage etc to produce 

satisfactory welding conditions. 
7. Grind surface prior to welding. 

2.1.4.3 Reinforcement: 
Reinforcement is defined as a welding defect in which the height of reinforcement of a weld bead 
is either much larger or insufficient than that of the specified height of a standard weld bead. This 
defect generally occurs due to lack of welding current and slow arc travel speed. In order to 
overcome this defect in case of insufficient reinforcement grinding of the excess weld metal can 
be done to achieve the desired dimensional specifications. 
 

 
Fig. 20 Excessive Reinforcement14 
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Probable causes: 

1. Travel speed too slow. 
2. High amperage. 
3. Too little filler metal. 
4. Poor welding technique. 
5. Too much root opening (root reinforcement). 
6. Inappropriate weaving width. 

Remedies: 
1. Adjust the arc travel speed. 
2. Set appropriate value of amperage. 
3. Use of back weld and backing. 
4. Use of proper welding technique. 
5. Adjust the root opening. 
6. Set appropriate weaving width.   

 
2.1.4.4 Surface pock marks: 
A surface pock mark is a defect generally encountered in Submerged Arc Welding. It is caused 
while using excessive flux in the process which results in the entrapment of gases in the form of 
pockets. These gas pockets under the pressure of flux leave an impression on the weld bead which 
appears as pock marks. 
 

 
Fig. 21 Surface Pock Marks15 

Probable causes: 
1. Excessive flux. 
2. Use of fine flux. 
3. Use of excessive current. 
4. Excessive moisture in flux. 

Remedies: 
1. Use of appropriate amount of flux. 
2. Use of course flux. 
3. Low amperage. 
4. Keeping the flux above the boiling point of water/prevention of any moisture buildup. 

2.2 Common defects; 
 
2.2.1 Porosity: 
Porosity is the presence of cavities in the weld metal which is caused due to absorption of gases 
like nitrogen, oxygen and hydrogen in the molten weld pool. These gases get entrapped in the 
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weld pool and form cavities or holes in the weld bead post solidification. Primarily, it is caused as 
a result of poor shielding gas coverage and improper cleaning of the workpieces. 
 

 
Fig. 22 Porosity 

Probable causes: 
1. Improper gas shielding. 
2. Presence of very low or high gas flow. 
3. Usage of rusty electrode. 
4. Presence of draughty conditions or wet and oily plate. 
5. Increment in distance between nozzle and workpiece. 

Remedies: 
1. Proper selection of welding gas. 
2. Inspection of the gas flow regulator. 
3. Appropriate selection of electrode. 
4. Removal of rust, grease and dirt from the workpiece and electrode. 
5. Use of correct arc distance. 

2.2.2 Undercut: 
Undercut refers to an unwanted groove or dip near the toe of the weld bead in the parent metal. 
When the parent metal becomes hotter than the weld itself, gravity pulls the parent metal down 
into the weld pool. As a result of this, the cross section of the toe of the weld would become 
thinner and affect the mechanical properties of the weldment which will give rise to a weak weld 
that is prone to cracking along the toes. 
 

 
Fig. 23 Undercut16 

 
Probable causes: 

1. High amperage and voltage. 
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2. Use of incorrect angle. 
3. Incorrect filler metal/improper selection of electrode. 
4. High weld speed. 
5. Long arc length. 
6. Incorrect usage of gas shielding. 
7. Poor technique. 

Remedies: 
1. Use of proper current. 
2. Correct electrode angle. 
3. Reduce electrode travel speed. 
4. Correct selection of shielding gas. 
5. Choose a correct welding technique. 

2.2.3 Crack: 
Crack is a type of welding defect that occurs during cooling and crystallization process of weld 
joints and appears on the surface of the weld. Cracking as mentioned above is the result of 
solidification, cooling and development of internal stresses due to weld shrinkage. Cracks can be 
of two types- hot cracks and cold cracks; hot cracks occur at elevated temperatures and cold 
cracks occur after the weld metal has cooled to room temperature. Cracks are the most severe of 
all defects and the fundamental cause of cracks are residual stresses due to temperature 
differences in the work piece, irrespective of the type of crack. 
 

 
Fig. 24 Weld Crack17 

 
Probable causes: 

1. Residual stresses caused due to temperature difference in base metal. 
2. No preheating of metal before welding. 
3. High welding speed and low current. 
4. Use of hydrogen when welding ferrous metals. 
5. Poor joint design. 
6. Incorrect selection of electrode. 
7. High content of sulphur and carbon in metal. 

Remedies: 
1. Preheating of the metal before welding. 
2. Allowing proper cooling of the weld area. 
3. Use proper welding speed and current. 
4. Use proper joint design. 
5. Use of more ductile weld and filler material.   
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2.2.4 Lack of fusion: 
It is a welding defect in which fusion does not occur completely between the parent metal or 
between weld plates. The most common cause of lack of fusion is a poor welding technique and 
in order to prevent this defect, the weld metal must be adequately fused to the parent metal. This 
fusion can be achieved by providing sufficient heat to the edges of the weld pool. 

 
Fig. 25 Lack of fusion18 

Probable causes: 
1. Current amperage is too high or low. 
2. Travel speed is too fast. 
3. Incorrect electrode angle. 
4. Base metal surface is irregular and contaminated. 
5. The electrode diameter is incorrect for material thickness getting welded. 

Remedies: 
1. Use high welding current with appropriate arc voltage. 
2. Removal of dirt, grease and other impurities from base metal. 
3. Use correct electrode angle. 
4. Use correct electrode diameter. 
5. Reduce deposition rate. 

2.2.5 Craters: 
Crater is defined as a depression left at the termination of the weld where the weld pool is left 
unfilled or the welding arc is terminated prematurely. Craters can adversely affect the 
performance of weld by introducing cracks known as crater cracks. 

 
Fig. 26 Crater 

Probable causes: 
1. Stopping the arc too soon, not waiting to fill the weld end crater. 
2. Incorrect torch angle. 
3. Use of electrode having large diameter. 
4. Improper welding technique. 
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Remedies: 
1. Allowing the weld puddle to fill before stopping the arc. 
2. Use correct torch angle. 
3. Use of electrode having small diameter. 
4. Implication of proper welding techniques. 

2.2.6 Incomplete penetration: 
A joint root condition in a groove weld wherein the weld metal does not extend through the joint 
thickness. Incomplete penetration forms channels and crevices in the root of the weld which can 
cause serious issues in pipes because of the settling of corrosive substances in these void areas. 
This type of defect generally occurs when the welding procedures are not followed properly. 

 
Fig. 27 Incomplete penetration19 

Probable causes: 
1. Low amperage. 
2. Inadequate or no preheating. 
3. Root face too large. 
4. Gap preparation is too narrow. 
5. Misalignment or incorrect alignment of plates to be joined. 
6. High weld speed. 
7. Improper joints. 
8. Irregular contact tip of welding gun. 

Remedies: 
1. Selection of proper welding current. 
2. Reduce arc travel speed. 
3. Check for proper alignment. 
4. Use proper joint geometry. 
5. Use properly sized electrode. 

2.2.7 Distortion: 
Distortion is defined as the change in the shape or difference between the position of two plates 
before and after welding due to the temperature gradient present at various points along the joints. 
Distortion in a weld results from the expansion and contraction of the weld metal and adjacent 
base metal during the heating and cooling cycle of the welding process. 

 
Fig. 28 Distortion in weld plates 
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Probable causes: 
1. A great number of passes with small diameter electrodes. 
2. Slow arc travel speed. 
3. High residual stresses in the plate to be welded. 
4. Using improper welding sequences. 

Remedies: 
1. Use the proper amount of weld metal as per the requirement of the joint. It will reduce 

the contraction forces. 
2. Use an appropriate number of weld passes. 
3. Place the weld near the neutral axis. 
4. Use proper welding sequences. 

3. Conclusions: 
The weld defects pose a serious challenge to the designers and fabricators alike because of the 
cost and resources involved in their repair and rectification. The correct knowledge of these 
defects, the associate damages, their causes and prevention measures by taking corrective actions 
before actual welding may prove to be of critical importance to the industries. By avoiding losses 
connected with these defects the overall cost to the society can be reduced with robustness in the 
welded structure. 
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ABSTRACT: 

This paper presents a case study to investigate the consumption and 
utilization of biogas in Chennai city. The paper also discusses the biogas plant for 
maximum energy and environmental benefits. Data has been gathered from residential 
units and commercial sectors with biogas plant implantation through internet source. 
The information pertaining towards importance of biogas and its uses, problems and 
measures taken for biogas generation were obtained from the users through direct 
interview method. The result obtained through this case study was used to create 
awareness on the proper utilization of the biogas to reduce LPG consumption and 
environmental benefits like eco-friendly energy consumption, solid waste management 
among the students of Sri KanyakaParameswari College, Chennai. 

Keywords: Bio-Gas, Fuel Management, Solid Waste Management. 

 

INTRODUCTION: 

As the demand for the world’s fossil fuel increases, their prices rise, 
interest has rightly begun to be given to the development of renewable energy sources. 
Renewable sources of energy offer the most potential energy conservation and 
development option for future. The use of renewable energy resources can meet 
considerable energy demand of several villages in a country. Amongst the renewable 
sources of energy, biomass is one of the most potential energy sources. There is 
presently an enormous amount of biomass on the globe which refers to all forms of 
organic matter including crop residues, agro-industrial by-products, urban waste, animal 
dung, etc (Nijaguna, 2002). 

On the other hand, one of the main environmental problems of today’s 
society is the continuously increasing production of organic wastes. In many countries, 
sustainable waste management as well as waste prevention and reduction have become 
major political priorities, representing an important share of the common efforts to 
reduce pollution and greenhouse gas emissions and to mitigate global climate changes. 
Uncontrolled waste dumping is no longer acceptable today and even controlled landfill 
disposal and incineration of organic wastes are not considered optimal practices, as 
environmental standards hereof increasingly stricter and energy recovery and recycling 
of nutrients and organic matter is aimed (Ingole, 2015). 

Biogas technology is an efficient solution to address the issue of more 
stable and efficient renewable energy source through its potential ability to keep 
pollution free environment. Besides being a renewable energy source, the biogas 
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digester systems would prevent the direct exposure of methane, carbon dioxide and 
other pollutant emissions into the atmosphere. Moreover, the combustion of biogas 
displaces the use of fossil fuels for energy generation hence contributes to additional 
emission reductions of greenhouse gases (GHG) and other air pollutants. For 
complementing the increasing interest in renewable energy, an increasing number of 
centralized biogas plants have been installed in recent years for the cost efficiency to 
convert livestock manure into renewable energy products like, electricity or bio methane 
products (Kohale, 2013). 

SCOPE OF THE STUDY: 

The problems arising from non-sustainable use of fossil fuels and traditional 
biomass fuels have led to increased awareness and widespread research on the 
accessibility of new and renewable energy resources, such as biogas. The development 
of renewable energy technologies and in particular biogas technology can help reduce 
the dependence on non-renewable resources and minimize the social impacts and 
environmental degradation problems associated with fossil fuel. Renewable energy 
could provide the much desired sustainable rural revitalization in most developing 
countries. It is an ideal alternative because it could be a less expensive option for low 
income communities. An ideal renewable energy source is one which is locally 
available, affordable and can be easily used and managed by local communities. Biogas 
is one of the numbers of technologies that offers technical possibility of decentralized 
approaches to the provision of modern energy services using resources such as 
cowdung, human waste and agricultural residue to produce energy. It can be used for 
heat and electricity production and the digester residue can be recycled to agriculture as 
a secondary fertilizer. Biogas plant is relatively simple, economical and can operate 
from small to large scales in urban and rural locations (Gedefaw, 2015). 

OBJECTIVES: 

The main objective of the study is to: 

1. To know the importance of Biogas and its uses. 
2. To understand the problems and measures taken for the Biogas generation. 
3. To create an awareness on generation and proper utilization of Biogas. 
 
REVIEW OF LITERATURE: 

Biogas (also called “marsh gas”) a by-product of anaerobic decomposition of 
organic matter, has been considered as an alternative source of energy. The process of 
anaerobic decomposition takes place in the absence of oxygen. The biogas consists 
mainly of methane (about 65 percent), carbon dioxide (about 30 percent), and trace 
amounts of ammonia, hydrogen sulfide and other gases (Polprasert, 1996). 
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TYPICAL COMPOSITION OF BIOGAS: 

 
 

Biogas comprises of 60-65% methane, 35-40% carbon dioxide, 1-3% of 
nitrogen 0.5-1.0% hydrogen sulphide, rests of water vapors etc. Biogas is about 20% 
lighter than air has an ignition temperature in range of 650 to 750oC. An 
odorless&colorless gas that burns with blue flame similar to LPG gas. Its caloric value 
is 20 Mega Joules and it usually burns with efficiency in a conventional biogas stove 
(Suyog, 2011). 

PRODUCTION METHODOLOGY OF BIOGAS:  

Anaerobic Digestion: 

It is also referred to as Biomethanization; it is a natural process that takes place 
in absence of air (oxygen). It involves biochemical decomposition of complex organic 
material by various biochemical processes with release of energy rich biogas and 
production of nutrious effluents (Rajesh, 2015). 

Biogas is produced by anaerobic digestion of plant and animal waste. It involves three 
steps: 

 Hydrolysis, which converts organic polymers into monomers(with the help of hydrolytic 
bacteria) 

 Acidogenesis, which involves conversion of monomers into simple compounds such as 
CO2, NH3 and H2 using a group of acetogenic bacteria  

 Methanogenesis, which involves conversion of simple compounds into methane 
utilizing anaerobic methanogenic bacteria (Edinburgh, 2007). 
 
Hydrolysis: 

Original organic waste materials usually contain mainly large molecule 
compounds, such as carbohydrates, proteins, lipids and celluloses. These organic 
compounds are hydrolyzed by facultative (active in both environments with and without 
oxygen) and obligate (active only in the environment without oxygen) anaerobic 
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bacteria to mainly smaller molecules, such as sugar, fatty acids, amino acids and 
peptides. The energy reserved in the original large-molecule organic compounds is 
redistributed into 5% in hydrogen, 20% in acetic acid and 75% in the smaller molecule 
organic compounds during the hydrolysis (Cheng, 2010). 

 
Acidogenesis: 
 

The monomers released by hydrolysis, together with volatile fatty acids derived 
from the protein, fat and carbohydrate components of the material being treated are 
converted to acetic, lactic and propionic acids. The pH falling as the concentration of 
these arises. Methanol and other simple alcohols, carbon dioxide and hydrogen are also 
produced during acidogenesis, the exact proportion of the different byproducts being 
dependent on bacterial species and the environmental conditions within the reactor 
(Gareth and Furlong, 2003). 

 
Methanogenesis: 
 

Methane-producing bacteria, which were involved in the third step, decompose 
compounds having low molecular weight. They utilize hydrogen, carbon dioxide and 
acetic acid to form methane and carbon dioxide. Under natural conditions, 
CH4producing micro-organisms occur to the extent that anaerobic conditions are 
provided (Suyog, 2011). 

 
FERMENTED SLURRY AS ORGANIC FERTILIZER: 

The use of biogas slurry reduces costs, as synthetic fertilizers are no longer 
necessary and crop production increases. Biogas slurry may be considered as a good 
quality organic fertilizer in sustainable agriculture for maintaining the quality of 
produce. Biogas slurry has potential to provide a considerable amount of both macro 
and micro nutrients besides appreciable quantities of organic matter. Along the richness 
in nutrients in nutrients it also has very low amount of heavy metals as compared to 
synthetic fertilizers (Kumar et. al, 2015).   

METHODOLOGY OF THE STUDY: 

A Descriptive case study is one that is focused and detailed, in which 
propositions and questions about a phenomenon are carefully scrutinized and articulated 
at the outset. The main goal of the descriptive case study is to assess a sample in detail 
and in depth, based on an articulation of a descriptive theory (Albert & Elden, 2010). 

Descriptive case study research methods are used to design the methodology of 
the research. Data is collected from residential units and commercial sectors using 
purposive sampling method. The sample size of 9 has chosen from 2 Residential units 
and 7 commercial sectors. 
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TOOLS USED IN THE STUDY: 

The main tools used for the present study was interview schedule method. 
According to Carson (2013), the schedule is nothing but a list of questions which is 
necessary to test the hypothesis. In simple words schedule is a set of questions 
formulated and presented with specific purpose for testing an assumption or hypothesis. 
The pilot phase of the study was conducted in residential units and commercial sector 
were biogas plant was implemented and in usage. The pilot participants provided 
consent and lead to the inclusion of 20 open-ended questions of the main study by using 
the prepared interview schedule. These members are contacted personally and the 
purpose of the study was explained to them. 

CREATING AWARENESS ON BIOGAS AMONG COLLEGE STUDENTS: 

It is the time to consider the future of biogas. Biogas is a mixture of methane 
and carbon dioxide produced when organic material decomposes. This renewable 
energy resource is highly efficient and has more environmental benefits. 
The study fostered to create awareness on generation and proper utilization of biogas. 
The target groups focused to induce the knowledge about the biogas plant were college 
students. Since the students of adolescent age were going to be the future endeavors for 
the development of the society in proper consumption and utilization of renewable 
energy. 

 
 
 

Bio-gas plant in resident at Kilpauk,Chennai. 

Awareness seminar conducted in Sri KanyakaParameswari College,Chennai. 
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SUMMARY AND CONCLUSION: 

  From this study, it has been concluded that space near the kitchen with proper 
exposure to sunlight was the only basic requirement to install the biogas plant and the 
area required for the biogas plant installation in residential units and commercial sector 
varies from 3-5 sq.ft and 20-35 sq.ft respectively depending upon the size of the biogas 
plant. However, the size of the plant also varies among residential units and commercial 
sectors from 1 cubic meter to 1 ton depending upon the requirement of biogas. It is also 
noted that the type of biogas plant used in residential units was Biomethanazation plant 
whereas in commercial sectors it was floating drum and dome type.  

  The cost of the biogas plant depends on the size of the plant, in residential the cost 
of installing the biogas plant ranged from 35,000 – 40,000 and in commercial the cost 
ranged from 3 lakhs – 10 lakhs. 

  It is strongly recommended to use cowdung as the initial feed immediately after 
installing biogas plant to start the anaerobic digestion and later both cooked and 
uncooked food and vegetable wastes can be used in biogas. It is also recommended that 
acidic food like citrus fruits, tamarind and curd should be avoided. It could take nearly 
3-5 hrs to produce biogas from the time of installation if cowdung is fed and 10 days to 
2 months if other organic waste is fed. 

  It is found that biogas needs regular feeding and should not be left without feeding 
for the maximum of 15 days to 1 month which may disturb the anaerobic digestion 
process leading to reduction in biogas generation. The amount of biogas production 
depends on the waste quantity and capacity of biogas plant.  

  The biogas was mainly used for cooking purpose and the waste which was 
generated from the biogas is in the form of semi-liquid mixture called slurry consisting 
of fine particles of manure which is high in nutrients.  

  It is surprising to note that there are no major problems in using biogas. However, 
in residential, rarely the moisture content will get clogged in the pipe and in commercial 
the vegetable cutting machine will loses its sharpness. The odour is not a major 
drawback as it releases mild odour only during lighting up the stove, which may lasts 
less than five minutes also the cooking speed is less when compared to LPG. Also there 
is no pest attack in the biogas. 

  There is no maintenance required for the biogas plant; only in the commercial 
sectors the grinding machine needs to be cleaned after every feed and there is no safety 
measures need to be taken when using biogas plant as it doesn’t cause any harm, the 
only thing which needs to be considered is flammable items should be kept away from 
the biogas plant.  

  Hence it is concluded that the biogas itself represents a strategically important step 
away from dependence on fossil fuels which would contribute to the development of a 
sustainable energy supply and an enhanced energy security. Also, Biogas slurry is 
considered as a good quality organic fertilizer in sustainable agriculture for maintaining 
the quality of products and also aids in sustainable waste management. 
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Abstract: Media works for the development of country. Media throws light on 
weaker section of the society. In the rural area, small and medium newspapers bridge 
between the society and concerned government. Small and medium newspapers 
commenced with an intension to ignite the freedom fire in people mind in the pre- 
independence India. They are playing momentous role in the development of nation 
in post independence India also. Small and medium newspapers also have equal 
responsibility and role to build the nation strongly. Because India is the country of 
the villages. Development of rural area can drive the nation in the path of 
development in all the sectors. Andolana,Suddimoola, Prajapragati and Hasirukranti 
are the small and medium newspapers of Karnataka state fromRaichur, Mysore, 
Tumkur, Belgaum districts.Development of rural area can drive the nation in the path 
of development in all the sectors. Andolana, Suddimoola Prajapragati and 
Hsirukranti are Kannada small and medium newspapers of Karnataka State. This 
investigation is to know the role of these four kannada small and medium 
newspapers in covering developmental issues. Interestingly, this study shows that 
these four newspapers covers1315 developmental news with 236535 sq cm space. It 
gives importance to regional news and educational development news. 
 
Key words: Print Media, Content Analysis, Development News. 
 

Introduction 
 

The newspapers have played a major role in achieving independence. In 
fact, Media is also trying to bring awareness in the citizens of India, putting great 
efforts to solve the problems in present circumstances. Indian economy is basically a 
rural economy. More than 60 percent of our population livesin the rural areas. 
According to a survey by National Sample Survey Organization, more than16 crore 
households live in the rural areas. Indian farmers, who were classified as born in 
debt, live in debt and die in debt, have become one of the most influential consumer 
groups in society now. Their income levels have increased and along with that, tastes 
and preferences have also shown changes. This advancement of the rural mass has 
resulted in the growth of language newspapers, language press mean to be the Local 
or the Regional newspapers. A marked change in the coverage of local news by 
newspapers is another reason for the growth of language newspapers. Earlier 
national and international news dominated the Indian press. But the experiment by 
some newspapers, especially in the southern states, of covering local news with 
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prominence gave a big boost to their circulation. Newspapers from other parts soon 
copied this. Newspapers started covering issues that wereconcerned with the 
ordinary people. This attracted rural people as it is a medium to express their 
grievances and aspirations. Starting of multiple editions was another factor that 
resulted in the growth of the language press. 

 
Earlier newspapers were confined to state capital cities only. But as more 

and more potential readers emerged from other areas, newspaper owners started 
editions from regional centers. Thus multiple editions of newspapers were brought 
out the boom in advertising also helped in the growth of the language press. The 
rural mass turned out to be the biggest market for any product. For attracting them, 
advertisers were forced to give advertisements in local papers. This in turn resulted 
in an increase of revenue for the language press. Small and Medium newspapers 
focus on rural area and put efforts to develop the rural part of India. Such small  
newspapers focus on the regional news, regional development. In India few small 
newspapers have more credibility than large newspapers. Rural people are still 
dependent on them for information. 

 
Regional Newspapers 
 

Andolan is one of the small and Medium newspapers in Mysore, which was 
established in December  2, 1972 and later on became daily in 1977. This newspaper 
covers Mysore, Mandya, Chamarajnagar and Kodagu districts. In 1980 it was getting 
published from Chamrajnagar District, from 2012 the single edition of this paper is 
being published from Mysore. Andolan became very popular in this region. At the 
beginning it has only 2 single color pages but now it has 12 multicolored pages. 
RajashekarKoti is the founder editor of this paper. Presently Andolan has 81 staff 
and it been covering Mysore, Kodagu, Mandya, Bangalore districts. In short this 
newspaper covers entire South Karnataka with 42, 000 circulation. This newspaper 
every now and then incorporates thetechnology. 

 
Andolan has Film Supplement Friday and Supplements of 4 pages on 

Sundays. On first page we can see that importance is given to state and regional 
news. We can find the Mysore regional Seventh news on second, third, fourth, fifth 
and on tenth page. On 6th page we can find the news pertaining to the Kodagu 
district. Whereas 7th page includes Chamrajnagar news and 8th, 9th pages publish the 
news of Mandya district.11th page covers sports and 12 th page is reserved for the 
advertisements. ThusAndolan has a styke sheet and made a mark in covering the 
regional news, discrimination, women problems, Ruraldevelopment. 

 
Suddimoolais one of the small and Medium newspaper in Raichur, which 

was launched in April 15, 1988, as a fortnight and later it became daily newspaper. It 
is the first newspaper of Hyderabad- Karnataka region which had offset printing 
machine and imported computers from America. It is a broadsheet size regional 
newspaper with 8 pages. BasavarajSwamy is the founder editor of this paper. 
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Presently this newspaper includes 56 staff and has the reporters in Raichur, Bellary, 
Yadgir, Koppal, Gulbarga, Bidar, and Bangalore. It has the circulation of 34,250 in 
Hydarabad – Karnataka region. It adopts the change every now and then as the 
society undergoes changes. Its main aim is to protect the democracy. This newspaper 
includes the column of senior journalists like M K Bhaskarao, Sheshchandriksa, 
KhadriAchyutan, EshwarDaitot, Dr.BasalingSoppimath, VittahappaGorantli. Sunday 
6th page carries „SuddiSampad‟, where space for local writers, social and political 
issues reviews. It gives importance to local development news. 

 
Prajapragathi is one of the small and Medium newspapers in Tumkur, 

which was established in 1978. This newspaper covers Tumkur, Chitradurga, 
Davangere districts. Naganna is the founder editor of this paper. Presently this 
newspaper includes 48 staff. It has the circulation of 28000 in region. 

 
HasiruKranti is one of the small and Medium newspapers in Belgaum, 

which was established in 11 June 1985. This newspaper covers Belgaum, Dharwad, 
Gadag, Karwar, Davangere, Bagalkot, Bijapur, Gulbarga, yadgiradistricts. Kalyanrao 
Muchalambi is the founder editor of this paper. Presently this newspaper includes 
34staff. It has the circulation of 25000 inregion. 

Significance and scope of the study 
 

Small and medium newspapers have low circulation, so their cost is also 
low. Maintenance of such newspaper is problematical, still then as a result of some 
people‟s hard work and interest few newspapers across the country have celebrated 
their silver and golden jubilee. Local news papers are been launching and some local 
newspapers are closing due to no support. Big newspapers give importance to 
national and international news. Present study is to analyze the coverage of 
development news in the regional and local newspapers. Small and medium 
newspapers give the maximum space to regional news and have maintained the 
credibility as earlier. 

Statement of the problem 
 

“The Development Issues Coverage in Kannada Small and Medium 
Newspapers : A Case Study of Karnataka” Therefore, it was felt necessary to have 
an in-depth research study on this topic. Besides, these  kinds of studies have not 
conducted yet. Hence, with this advantage the present investigation carried out with 
the following objectives. 

 
Objectives of the study 

To evaluate the space given to development news. 
 To know how much importance given to regional news by Small and Medium 

newspapers. 
 To study which developmental issues are getting importance in Small and 
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Medium News papers. 
 To know which category developmental news is highlighted and which category 

is neglected in Small Newspapers. 
 To investigate the space given to national and international development news. 

Research Design and Methodology 
 

Mysore, Raichur, Tumkur and Belgaumhas Kannada as its regional 
language. Andolan, Suddimoola, PrajapragathiandHasiruKrantiis a Kannada Local 
newspaper. So, 6 months newspapers are collected fromJanuary To July‟2015of all 
4-news papers each of 45 issuesand content is analyzed. The content of Andolana, 
Suddimoola, PrajapragathiandHasiruKrantinews coverage and circulation, space are 
also calculated. 

 
The development news of National, State and International are categorized 

in 11 categories Agriculture, Education, Health, Drinking water, Road –
Transportation, Electricity, Employment, Women and Children, Sports and Social 
developments, residential. 

 
Review of Literature 
 

The present investigation was designed to study the space given to 
developmental news in small and medium newspapers. It is aimed to find out what 
extent Suddimoola, Andolan, Prajapragathi and Hasiru Kranti newspaper covers 
development news. Keeping the above aspects in view, the relevant literatures have 
been reviewed and presented below: 

 
M SNataraju (1982) stated that Rural Press in India, this study shows that 

regional newspapers give more importance to agriculture and rural development 
issues. This study even suggests that regional newspapers have to give more space to 
Agriculture, Family Schemes, Environmental issues, Forestation etc. 

 
I. Durgabhavani (1992) reported that Developmental News in Leading 

Telugu Dialies, development news in news papers does n ‟thav etheuniformity. Few 
news papers give the temporary importance to thenews, in other words current issues 
of developments only get the space in thenewspapers. 

 
Promodakumarjena(1994), Effective use of media for rural development; 

A study of communication patterns in Orissa. For many respondents a rural 
newspaper was the one that published more rural news while almost the sample 
number described it as a news paper published from a rural area. On the role of a 
rural newspaper, most of the respondents wanted it to draw the attention of the 
authority towards the problems of rural areas, followed closely by prefence to 
development news strangely, corruption was found to be a non- issue among rura . 
kanai Prasad mitra (1995), A study of small and medium sized newspaper for 
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agricultural communication –A situational analysis share cropper as well as sub-
marginal and marginal farmers are trying their level best to incteasecripping 
intensity and consequently they become more dependent upon information on 
appropriate and scientific technologies which are being published in some specific 
community newspapers. people felt that the needs of their social and economic life 
and solutionalti them were generally not reflected I the national dailies and, 
therefore . these community papers sereved the local and regional issues in a big 
way.Abig section of them became interested to purchase prodicts which were 
advertisements were displayed with suitable practical example. 

P G Shrinivasappa (1999), this study was the content analysis of Kannad 
Prabha, Prajavani and Samyukta Karnataka in covering the rural news. The results 
say that all these newspapers fail to give sufficient rural development news. These 
newspapers carry minimum information regarding rural development news. 

D Harishandr (2000), it was the comparison study of Udayvahini and 
Janvahini newspapers in Dakshin Kannada districts and found that Janavahini 
newspaper carries more 0.11% development news when campared to Janavahini 
newspaper. But space wise Udayavani (66240 sq cm) gives more space than 
Janavahini(52250 sq cm). Udayavani gives 1187 sq cm more news in the newspaper. 

S Nataraj (2000), it was the comparison study of Vijay Karnatak and 
Janvahini in covering  ruralnews and the study says that Janavahini newspaper gives 
more importance to rural news when compared to  Vijay karnatak news papers. 

Coverage of Development Issues in Newspapers : 
 

The present study is focused on the coverage made by newspapers 
regarding Development Issues. Four news papers Andolana Suddimoola Prajapragati 
and Hasiru Kranti were taken for study. These of papers are published from 
Karnataka State. 

 
To analyze the Development Issues in newspapers, educational, health, 

social, agricultural, road transports, water, women and children, residential, sports 
and electricity against Development related issues were selected. All kind of printed 
material related to these issues as articles, news stories, analysis, letter to editor, 
column etc were taken for analyses separately. 

 
Year 2015 was selected to study the contents of the newspapers. In view of 

the voluminous data, the scope of the study was narrowed down further through 
systematic sampling. Thus, starting from 1 January 2015to jun-2015 of all Fournews 
papers each of 45 issues. Totally 180 issues. 

 
 
 
 

198



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:11(4), November:2020 

 

www.ijmer.in  
 

Data Analysis 
 

Table.1: Total contents analysis of four newspapers and their space analysis. 
 
 

 
 

 

 
Table 1 revealed that four newspapers has carried 20147 total content and 

devoted 2749342 sq cm space in 6 months span i.e. January to June 2015. It includes 
15954 news (79.19%) with the space 2128005 (77.40%)sq cm, 760 articles (3.78%) 
with the space 260265 (9.47%) sq cm,3204 advertisements(15.90%) with the space 
338693 (12.32%) sq cm, and 229 letter to editor (1.13%) with the space 
22379(0.81%) sqcm. 

 
Table no.2: Geographical Categorization of the contents and their space 
analysis. 

 

Contents 
Regional News 
State News 
National News 
InterNational News 
Total 

News % Space in sq cm 
1850702 

209794 
61459 
6050 

2128005 

% 
14237 
1149 

516 
52 

15954 

70.67 
5.70 
2.57 
0.25 

79.19 

67.31 
7.63 
2.24 
0.22 

77.40 

Contents 
News 
Article 
Advertisement 
Letter to 
Editor Total 

No. of news 
15954 

760 
3204 

229 
20147 

% 
79.19 

3.78 
15.90 

1.13 
100 

Space in sq cm 
2128005 

260265 
338693 
22379 

2749342 

% 
77.40 
9.47 

12.32 
0.81 
100 
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Table no. 2 shows that four newspapers carried most of the regional news 

are 14237 (70.67%)with the space 1850702 (67.31%) sq cm, state news are1149 
(5.70%) with the space 209794 (7.63%)sq cm, 516 national news are (2.57%) with 
the space 61459 (2.24%) sq c m, 52 international news are (0.25%)with the space 
6050 (0.22%) sq c m. 

 
Table no. 3 Categorized Four news paper News analysis and Space analysis 
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The analysis of Table no.3 indicates that in four newspapers of 6 months 
there are 15954 (79.19%) news are there. with the space 2128005 (77.40%) sq cm. 
Among them Development newsare1315 (6.53%) with the space 236535 (8.60%) 
sq cm, Social news are 2995(14.87%) with the space 453218 (16.49%) sq cm, Strike 
news are 2183 (10.83%), with the space 376931 (13.70%) sq cm, Politics news are 
1800 (8.93%) 
withthespace227556(8.28%)sqcm,Agriculturalnewsare1417(7.03%)withthespace134
534(4.90%)sqcm,Educational news are 1326 (6.59%) with the space 185780 (6.75%) 
sq cm, Development news are 1315 (6.53%) with the space 236535(8.60%) sq cm, 
Water news are 726 (3.60%) with the space 85769 (3.12%) sq cm, Road 
transportsnewsare726(3.60%)withthespace73337(2.67%)sqcm,Commercialnewsare6
74(3.35%)withthe space 28468 (1.03%) sq cm, Crime/Law news are 586 (2.91%), 
with the space 61196 (2.22%) sq cm, 
Womenandchildrennewsare574(2.84%)withthespace71155(2.59%)sqcm,Entertainme
ntnewsare456(2.27%)withspace42173(1.53%)sqcm,Healthnewsare387(1.93%)withth
espace55669(2.02%)sqcm,Residential news are 243 (1.21%) with space 21618 
(0.79%) sq cm, Sports news are 211 (1.04%) with thespace26294 (0.96%) sq cm, 
Employment news are 201 (1.00%) with the space 24298 (0.89%) sq cm, 
Electricitynewsare 91 (0.45%) with the space 17306 (0.63%) sq cm, Whether news 
are 43 (0.21%) with the space 6168  (0.22%) sq cm. 
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Table No. 4. Categorization of four Newspapers development news and Space 
analysis 

 
 

 
 

The Table no.4 shows the analysis of developmental news content ofFour 
newspapers. Developmental news are categorized in 14 categories namely 
Education, social developmental news, Road-Transportation, Residential, 
Agriculture, Health, Water Facility, Employment, Women and children, Sports, 
Electricity Facility and Entertainment, Strike, Commercial. These four newspapers 
carried 1315 developmental news  in 6  months. These 1315(6.53%) have covered 
the space of 236535 (8.60%) sq cm. In all these developmental news Educational 
developmental news are more 252 (1.25%) with the space 50843 (1.85%) sq cm. 
Social developmental newsare 201 (1.00%) with the space 40444 (1.47%) sq cm, 
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Road transport developmental news 
are164(0.81%)withthespace30009(1.09%)sqcm,Residentialdevelopmentalnewsare16
2(0.80%)withthe space 31048 sq cm (1.13%). Agricultural developmental news are 
147 (0.73%) with the space 22038 (0.80%) sq cm, Health developmental news are 
128 (0.64%) with the space 17751 (0.65%) sq cm. Water development news are 82 
(0.41%) with the space 14163 (0.51%)sq cm, Employment developmental news are 
67 (0.34%) with the space 9948 (0.36%) sq cm, Women and Children developmental 
news are 66 (0.33%) with the space 12435(0.45%) sq cm, Sports developmental 
news are 37 (0.18%) with the space 6042 (0.22%) sq cm, Electricity developmental 
news are 9 (0.04%) with the space 1814 (0.07%) sq cm. No development news for 
Entertainment, Strike and Commercial. 

 
Conclusion 
 

From the data of Table – 4 we come to know that the space devoted and the 
importance given to the development news by all the four newspapers. We know that 
the most essential and basic need in rural areas is the Water, Education, Road 
Transport and Health facilities. From the data of Table – 4 we observe that the above 
all 4 issues are being covered with the highest priority and the sufficient space also 
allotted forthem. 

When we observe Table – 3 which gives the data of news in general of 
different categories considering the above mentioned 4 categories we find that all the 
4 regional newspapers have showed there responsibilities in focusing the problems 
and giving their opinions towards the basic needs of rural peoples. i.e., Water, 
Education, Road & Transport and Health. So, these four regional News Papers are 
playing greater role in alerting the local administration to take necessary action 
towardstheproblems. 

When we consider social issue we observe that the social category stands 
first in general  news coverage and second in development issues coverage by this 
we say that 4 regional Newspapers have proved themselves as the regional papers by 
covering the social news with the ground reality and devoting highest space which is 
one of the major factor in leading towards a constructive environment in the social 
life. As most of the readers depend on these regional dailies in getting information 
related to the society they livein. 

For a movement or a voice against any issue there is a need of public 
support to get success regarding the issues, ultimately there is a need of awareness to 
get support from the public whether it may be a regional issue as the state issue, this 
work is done by the regional dailies which reaches the local peoples and provide 
reality check about the movements. In this view all the four regional papers have 
given second priority in coverage of news and allotting highest space to the strike 
related issues. 

Development news related to Agriculture has been covered with the highest 
priority and also the general news related to Agriculture are also published with 
sufficient space. This shows the rural concern by all the four regional Dailies, by this 
we can conclude that these four regional dailies are playing key role in betterment of 
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rural life by providing necessary awareness and information related to agriculture 
which is there mainoccupation. 

Development News related to residential has been covered with the highest 
priority and also the  general news related to the issue are also published with 
suitable priority which is considered to be informative which leads to the 
standardization of residences of ruralpeople. 

Development and general news related to women and children are also 
given suitable priority in publishing by all the four regional dailies, by this the four 
dailies are doing there job in creating awareness and providing more information 
regarding the issue which leads to the healthy society. 

The other issues related to commerce, Entertainment, Crime/Law, Sports, 
Weather, Employment are also given importance in publishing with the correct 
information has also taken care by all four regional dailies with a small space 
allotted, this proves that regional dailies provide every information for day to day 
life which helps in betterment of the local peoples. 

When we consider the electricity issue Development or the general news 
coveragewe observe a poor coverage of the matter relating the issue but the 
electricity problem is very bad in the rural region so there is need of coverage of the 
issue with greater importance by all the four regionaldailies. 

Overall we can conclude that the four regional dailies Andolana, 
Suddimoola, Prajapragati and Hasirukranti are playing a greater role by serving the 
local people particularly the rural people in all respect. They have proved from the 
above research that these dailies are serving for the betterment of the Socio- 
Economic life of the rural people. 
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‘HIKIKOMORI’: A GROWING ISSUE IN THE FIELDS OF PSYCHOLOGY, 
SOCIOLOGY, AND EDUCATION 

 
Sangita Sarkar 

Department of Education, University of Calcutta, Kolkata 
Abstract:  

IT revolution influences human life in many ways. Sometimes that may 
strongly affect the behavioral characteristics of human beings. With the IT revolution, 
the need for direct communication has diminished and the healthy socialization process 
has just become a theoretical concept. Nowadays, youth spend less time with their 
friends in person but stay busy with social media and texting. Lacking direct contact is 
perhaps the triggering factor behind different psychological problems among 
adolescents. Hikikomori is one of the socio-psychological problems of the young 
generation. Hikikomori had been observed in Japan in the 1970s, now it is going to be a 
growing issue for the whole world. Mental illness, anxiety, depression are spreading its 
branches in every society. Hence results in school dropouts followed by the weak 
workforce of the society. Hikikomori is the condition where people isolate themselves 
from the world, do not leave their house, sometimes do not leave their bedroom for 
days, months, or even years and refuse to communicate even with their family members. 
Lockdown during COVID 19 pandemic has been playing the role of the catalyst in this 
case. Yet, many people refuse to receive any professional help because of social stigma. 
Therefore, this is the right time to be conscious about the facts of Hikikomori: causes, 
symptoms, characteristics, and treatment, so that the main workforce of the society may 
be channelized to the right path with proper education and guidance. 

In this review, the history, definition, types, diagnostic evaluation, and 
international prevalence of hikikomori outside Japan will be discussed from a socio-
educational point of view. 

Keywords:  Hikikomori, Social Withdrawal, Psychological Facts, Socio-Cultural Facts,  
Educational Facts 

Introduction:  

Computers, video games, and technological devices are the indivisible part of 
our everyday lives nowadays. Modernization, globalization, and the spread of the 
Internet through the IT revolution change human life in many ways.  Particularly, the 
way children used to play has shifted from ‘outdoor’ to ‘indoor’, ‘direct’ to ‘indirect’, 
‘group’ to ‘individual’, and that may strongly affect the behavioral characteristics of the 
new generation. Since the time video game was introduced the way children play has 
shifted significantly to the indoors. Children who used to play badminton and cricket 
outdoors suddenly began to reclaim with a play station. They don’t play together, don’t 
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fight with each other, and even don’t go to each other’s house. Today it is possible 
through the internet to play fighting games online even when physically being removed 
from each other. Thus, they have fewer opportunities for direct communication now. 
Youth spend less time with their friends in person but stay busy with social media and 
texting. It is far away from the realization that virtual friendship restricts us to be candid 
with friends, share everything, and feel free from mental pressure. Lacking direct 
contact is perhaps why they may be experiencing unprecedented levels of anxiety, 
depression, and loneliness. On the other hand, ‘bullying’ via indirect communication is 
still functioning. Now the questions come, to what degree, trustful relationships, and 
social contact are built only through ‘indirect’ communication? To where does this lead 
us? 

 
The answer may be ‘Hikikomori’. Hikikomori is a Japanese word describing a 

condition where people isolate themselves from the world, do not leave their house, 
sometimes do not leave their bedroom for days, months, or even years and refuse to 
communicate even with their family members. They only go out to deal with their most 
essential bodily needs preferably at night. They profusely use the internet.  Although, 
Hikikomori first described in Japan but now cases have been coming out from around 
the world. 

 
The term ‘Hikikomori’ derives from two Japanese words, ‘hiki (hiku)’, which 

means to pull back, and ‘komori (komoru)’, which means to come into. In the last 
twenty years, the ‘Hikikomori’ syndrome (HS) has been acknowledged as a psycho-
sociological condition characterized by prolonged and severe social withdrawal for at 
least 6 months. Though anyconsensus definition of hikikomori has not yet been reached, 
but in general the abnormal withdrawal from social contact, typically by adolescent 
males can be called Hikikomori. And the person who avoids social contact can be called 
hikikomotta. 

 
Since around the 1970s, Hikikomori has been observed in Japan mainly among 

youth and adolescents and has been conceptualized and recognized since the late 1990s. 
Initially, hikikomori was seen as a unique phenomenon in Japanese society but more 
recently similar cases have been widely reported in many other countries. The Oxford 
Dictionary also has published a new entry for the word in 2010. 

History: 

In Japan, the occurrence of hikikomori was sometimes referred to as ‘truancy’ 
or ‘school refusal’ ( futoko in Japanese) in the 1970sand 1980s. Kasahara described as 
“withdrawal neurosis” In the 1980s. In the 1990s, many such cases came to be 
recognized and the social withdrawal syndrome was first described and termed as 
Hikikomori by Japanese psychiatrist T. Saito in 1998. 

The World Health Organization conducted an epidemiological survey in Japan 
between 2002 and 2006 targeting individuals of the age group between 15 and 49 years 
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reported that 1.2% of the population has experienced social withdrawal syndrome 
(hikikomori) for 6 months or more than so.  
 

 In 2003 the first guideline for hikikomori was published by the Ministry of 
Health, Labour, and Welfare (MHLW) in Japan, organized by J. Ito. But that did not 
provide any clear definition or the parameters of hikikomori. This first guideline only 
described different causes that may lead an individual to the hikikomori state. 
 

 The World Mental Health Survey, Japan (WMH-J) had initiated a face-to-face 
household survey in 2002–2006, on Hikikomori. 
 

 The 2010 guideline of hikikomori by the MHLW (organized by K. Saito) 
introduced somewhat a clear concept of hikikomori. The Oxford Dictionary published a 
new entry for the word hikikomori in the same year.  
. 
Definition: 

A more specific, operationalized and consensus definition of hikikomori has 
yet to be reached. 

 Ministry of Health Labor and Welfare, Japan, a national research taskforce 
revealed the definition of Hikikomori into the following description: “the state of 
avoiding social engagement (e.g., education, employment, and friendships) with 
generally persistent withdrawal into one’s residence for at least six months as a result of 
various factors.”(Saito, 2008) 

 Hikikomori is defined by the Japanese Ministry of Health, Labor, and welfare 
(2010 a) as “the state of withdrawing for 6 months or more without going to work or 
attend school and hardly interacting with people outside the family.”  

 T. Saito stated, generally, hikikomori is considered to be a non-psychotic 
phenomenon that can be distinguished from the withdrawal state based on the symptoms 
of schizophrenia, but it should be noted that there is a chance that it may include 
schizophrenia before definitive diagnosis. (2010) 

 Oxford Dictionary: - defines Hikikomori as, (in Japan) the abnormal 
avoidance of social contact, typically by adolescent males. 
• a person who avoids social contact [posted on 2010-08-20 13:27 EDT by Gia Manry ] 

 Hikikomori Round Table and Regional Symposium (HRTRS) was hosted by 
the National University of Singapore in November 2017 aimed to describe the varying 
status of Hikikomori in different countries. The researchers and clinicians from East 
Asian Countries (Japan, Hongkong, Singapore, South Korea, China) represented their 
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developing findings on Hikikomori. Although the condition had been widely reported 
from different parts of the globe.   
(hikikomori is a complex concept and its theoretical concept needs to be debated further 
by the researchers.) 

Clinical Features: 

Amy Borovoy says hikikomori is best understood not as a specific problem but, 
rather, as the outcome of multiple kinds of social, medical or emotional problems. 

The persons who come under the category of hikikomori have a variety of 
conditions, like: 
 Stay at home,almost every day or most of the days.  
 Avoid social activities like going to school or the office. 
 Do not maintain social relationships. Do not even have close friends. Sometimes do 

not communicate with family members.  
 Continue this state for 6 months or longer. 
 The persons may or may not have any mental disorders like schizophrenia, 

agoraphobia, anxiety disorder, avoidant personality disorder ormajor depressive 
disorder.  

 
Typically these conditions affect males more than females, the male to female 

ratio is 4:1. Hikikomori mainly affects young adults of the 20-27 age group, but the 
initial symptoms sometimes emerge during early adolescence. It is mostly seen in the 
oldest sons of families with a good socioeconomic status. Most of the hikikomori people 
live with their families; only 11% of cases live alone.  

Type: 

  Based on its nature, the hikikomori syndrome can be divided into two 
subtypes, ‘Hardcore’ and ‘soft’. People who never leave their room and never even talk 
to their family members are included in the subtype hardcore. On the other hand, the 
soft subtype includes those who occasionally go out and talk to others.  

Cooccurrence:Hikikomori has been coexisting with a variety of psychiatric disorders. 

Asuka Koyama et al stated in their study (2002-2006), a total of 54.5% of the 
“hikikomori” cases fulfilled the diagnostic criteria of having at least one psychiatric 
disorder in their lifetime. And a total of 45.5% of the “hikikomori” cases had no lifetime 
experience of a psychiatric disorder. That indicated about half of the cases with 
“hikikomori” were free from a psychiatric disorder.   Kinugasa (1998) referred 
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to“hikikomori” cases without the presence of psychiatric disorder as a“primary 
hikikomori”.  (doi:10.1016/j.psychres.2008.10.019) 

 Nakajima et al conducted a chart review of all patients under 30 years of age. 
Of the 308 eligible patients, 68 reported social withdrawal/isolation (in 2006). Based on 
ICD-10 diagnostic guidelines, the three most common diagnostic categories were: 
neurotic, stress, and somatoform disorders (27%); schizophrenia-spectrum and 
delusional disorders (24%); and developmental disorders (22%).  (Nakajima et al in 
2008) 

 A research report shows, based on DSM-IV-TR criteria, the top six diagnoses 
presented comorbidity of hikikomori are with: pervasive development disorder (31%), 
generalized anxiety disorder (10%), dysthymia disorder (10%), adjustment disorder 
(9%), obsessive-compulsive disorder (9%), and schizophrenia (9%). (Watabe et al, 
2008) 

 According to the 2010 guidelines, the diagnostic criteria of hikikomori do not 
generally include schizophrenia, but ‘Social withdrawal’ is one of the negative 
symptoms of schizophrenia, which is hard to distinguish from non-psychotic 
hikikomori. It is more difficult to distinguish hikikomori from ‘simple schizophrenia’ in 
which hallucinations or delusions are not observed. 

  According to a survey based on the DSM-IV-based psychiatric diagnosis by Kondo et 
al. sufferers under the condition of hikikomori showed a wide coexistence with 
psychiatric disorders, including schizophrenia, mood disorders, anxiety disorders, 
personality disorders, and pervasive developmental disorder. This is a matter of debate 
whether to include psychosis within the definition of hikikomori or not. Some 
researchers and clinicians believe that hikikomori like behaviour is only a symptom of a 
wide variety of major psychiatric disorders listed in DSM-IV and the current DSM-5. 
Where some other says, hikikomori co-exists with those. 
 
Hikikomori coexists with a variety of psychiatric disorders: 
 
 Schizophrenia: - Social withdrawal is a typical negative symptom of 

schizophrenia. Hallucinations and delusions like being chased by someone, 
listening to different sounds, doubtfulness about someone, etc. may endow with 
frightening experience and that leads to withdrawal. 

 Depression: - One of the main symptoms of depression is withdrawal with 
decreased motivation and activity. 

 Social anxiety disorder: - social anxiety often leads to the hikikomori like 
symptoms i.e. prolonged withdrawal, less interaction, etc. Thus, some researchers 
consider hikikomori as a culture-bound syndrome. 
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 Personality disorder: - borderline, avoidant, dependent, paranoid, antisocial, 
schizoid, schizotypal, narcissistic personality disorder may have a high chance of 
being comorbid with hikikomori. 

 Post-traumatic stress disorder: - At teen ages, direct or indirect physical violence 
from peers, being ignored by peers or teachers, bullying are the triggering factor for 
hikikomori. 

 Autism spectrum disorder: - people with the inability to distinguish the feeling of 
others, social maladjustment due to autism spectrum syndrome are vulnerable to be 
co-morbid with hikikomori. 

 Adjustment disorder: - sometimes, persons with the hikikomori condition may not 
be diagnosed with any psychiatric disorder but they can be tagged with adjustment 
disorder based on the DSM-5 

 Suicidal tendency: - In both cases of suicidal tendencies and hikikomori the person 
wants to escape from the real world. Therefore, some consider hikikomori as an 
alternative behavior of suicidal tendencies. 

 Internet addiction:- internet addiction is a kind of OCD, which is sometimes 
considered as a cause and sometimes as a symptom of hikikomori. 

 
 

 Sometimes, hikikomori-like acts stand as a coping strategy to avoid stressful social 
situations, but when the problem persists for a long time it turns into a disorder. Many 
persons with hikikomori find themselves in the gray zone due to a lack of clear 
diagnostic criteria. Therefore, the exact position of hikikomori in psychiatric nosology is 
yet to be determined. 
 

There are some research findings of many periodic researches on hikikomori 
related to psychiatric diagnosis: 

1. Hikikomori can often but not always be included under the classification 
of DSM or ICD: - Majority of people having hikikomori manifest some form 
of psychological disorder that belongs to the DSM or ICD. But it is difficult 
to determine whether this concurrence is apparent or truly interlinked. It is 
increasingly drawing the attention of researchers and practitioners working in 
the Psychological field. 

2. Hikikomori can be considered as a culture-bound syndrome: - Culture-
bound syndromes are recurrent geographically specific patterns of aberrant 
behaviour and troubling experience which may or may not relate to the 
nosological structure of international psychiatric classificatory systems. 
[David C. Henderson M.D., ... Gregory L. Fricchione M.D., in Massachusetts 
General Hospital Handbook of General Hospital Psychiatry (Sixth Edition), 
2010 ]. Some CBSs’ are Susto (as a case of spirit attacks), Latah (a condition 
of hyper startling found in the Middle East and South-East Asia and is found 
mainly in adult women), Ghost sickness ( Indian tribes believed it to be 
caused by witchcraft), Wendigo psychosis ( involves a desire for human flesh 
and the fear that one will turn into a cannibal.) Hikikomori is one of these 
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culture-bound syndromes that does not fall into any nosological classification 
but can meet the criteria of being localized, folk, diagnostic criteria.   

3. Further research is required to establish, whether hikikomori is a new 
psychiatric disorder: hikikomori is no longer a geographical or a specific 
culture-based disorder, but a huge number of cases through self-reporting 
format are coming out in different part of the world. Apart from Japan, 
countries like India, Bangladesh, Iran, Australia, Taiwan, South Korea, 
Thailand and the USA are showing the possibility of a hikikomori-like 
phenomenon. A portion of hikikomori cases does not fit into the traditional 
classification of psychological disorder. Some countries highlight hikikomori 
more as a coping strategy (to avoid the stressful social situation) rather than a 
disorder. Confusion still exists regarding the categorization of hikikomori. 
Then the question comes, whether hikikomri is a new psychiatric disorder? 
Further research is required to answer this and to establish the exact position 
of hikikomori in psychopathology. 
 

Causing Factors:There are some identified cause factors behind hikikomori syndrome. 
These factors may cause and sometimes triggers social withdrawal.   

1. Physical illness:In the cases, when it is impossible to move physically or walk 
due to severe pain, tremendous skin rashes, extreme body odor, awful condition 
of facial skin, or Crohn’s disease, people become homebound. After getting 
over from the disease, if the house boundness continues for more than 6 months 
when people are avoiding social interaction, it indicates to the negative sign of 
schizophrenia or Hikikomori.    

2. Parasite single: some society or culture has a typical pattern ofparental “love 
and care”, where the parents sacrifice themselves doing anything they can do 
for their children. In Japan, this phenomenon is known as ‘amae’. Western 
people consider it as spoiling. Others describe it as acceptance of improper 
behavior of their own children. It is the indulgence of the tantrum of the 
children by their parents. Here, the child or the adolescent or the grown-up 
person completely depends on their parents for simple to simpler tasks like 
eating, making hair, tying laces, washing clothes even financially dependent on 
their parents while having their own money to enjoy. They live like a parasite. 
The parents believe in providing a comfortable life to show their affection 
without being aware of the sluggishness of their may lead to the Hikikomori 
syndrome. It is a culturally embedded dependence on an authority figure. 

3. Double Bind:Is the reversed concept of tantrum indulgence. A double bind is a 
situation when an individual receives two or more conflicting messages from a 
single source (especially from parents).  Parents in the western country show 
affection to their children only by language while they take a very indifferent 
attitude and push away their children to become independent. In some cases 
that might be emotionally distressing and sometimes may cause to be less 
interactive, numb, aloof and completely homebound. 
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4. Good child identity: The term ‘good child’ describes the children who are 
convenient and favourite to adults. They behave accordingly as others expect 
from him. Sometimes they suppress their own emotion in order to be liked by 
others. Research shows that children with ‘good child’ identity syndrome are 
more vulnerable to suffer from somatoform symptom disorder (depression, 
hypochondriasis, body dysmorphic disorder, pain disorder, illness anxiety 
disorder). 

5. Social Situation:Aged daughter of a very conservative family or the 
housewives who do not have external jobs and don’t have the permission to get 
outside the house and hence do not have any social interactions outside their 
family are in Hikikomori like condition. This situation is very much normal in 
many societies but it becomes a matter of worry when the house boundedness 
becomes their psychological habit and even a slight change in the regular 
situation can irritate them so much.    

6. Bullying: Bullying is a form of behavior where someone or a group of people 
desperately, deliberately and repeatedly harm or attack an individual physically 
or mentally. It includes verbal abuse, humiliation, intimidation, etc. Bullying is 
one of the listed factors for being a school refusal. Though, bullying is not seen 
only in classrooms but on the playground, home, workplace, and even in social 
media. It correlates with mental illness like depression, anxiety, post-traumatic 
stress, suicidal thoughts and substance abuse. Bullying also negatively affects 
one’s self-esteem and mindset. Hikikomori may be considered as one of the 
consequences of bullying.   

7. Ostracism:when an individual is intentionally excluded from a social 
relationship or social interaction or social gathering, it is called ostracism or 
social rejection. An individual can be rejected by a person or the entire group. 
Rejection can be active and passive. Although, rejection to some extent is an 
inevitable part of human life and also very much subjective but it becomes a 
matter of thought when it is prolonged and consistent. The experience of social 
rejection may lead to loneliness, depression, low self-esteem and hence 
complete social isolation. 

8. Internet addiction:  IT revolution changes human life in many ways. Among 
its various positive effects, there are some negative effects too, especially in the 
socialization process. The ways children used to play has shifted from outdoor 
to indoor, football to play station, group to single. The Internet is now 
becoming an addiction for kids and youths and they are gradually becoming 
homebound with their computers. It demotes direct social interaction which 
brings loneliness, depression, substance abuse disorder, and social isolation, 
etc. in the long run. 

9. Drug addiction:Drug addiction is a hindrance to one's daily activity. The drug-
addicted becomes less active hence less productive. Consequently, become 
more dependent on family members and homebound.   
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Curative approach: 

 Hikikomori has a negative impact not only on the individual but also on the 
possible workforce of society. After the COVID-19 pandemic, it is going to be an 
urgent issue for the administration. The prolonged period of lockdown increases internet 
addiction, unemployment, laziness and homeboundness which may be the triggering 
factors to Hikikomori syndrome. So, some effective measures are to be taken to deal 
with Hikikomori. 

1. Family support:  The family or the first contact of the individual must have 
proper knowledge about Hikikomori so that they can support and assist the 
individual to overcome. Family members must listen to him or her non 
judgmentally. The individual must be encouraged to get professional help by 
family members or near ones. 

2. Social support: 
 House visits: House visits by doctors, nurses, social workers play a 

vital role to reduce hesitance of interacting with outsiders or strangers. 
It can be the initial step of taking direct psychological treatment.  

 Pet and Robot therapy: Direct contacts with pets like cats, dogs, 
rabbits, or talking birds can reduce the feeling of loneliness to some 
extent. In the same way, robots or robotic pets like Sony Aibo Robotic 
dog can be a good companion to Hikikomori people. These robotic 
pets can provide them emotional satisfaction and support which is 
very much effective in hikikomori treatment.  
 
 

3. Professional support: The psychologist or the doctor or the healthcare 
professional can help the individual properly through ‘Community 
Reinforcement and Family Training’ or ‘Cognitive Behavioural Therapy’. 

 Psychosocial therapy:  It is also known as “Talk Therapy”. It helps in an 
individual's psychological development through interaction within their social 
environment. The psychosocial intervention consists of structured counseling, care-
coordination, motivational augmentation, psychotherapy, CBT, DBT, art therapy, 
group therapy and relapse prevention.  
 

 Psychodynamic Therapy: It is the in-depth form of psychosocial therapy that 
primarily focuses on the root cause of one’s mental suffering. It tries to reveal the 
unconscious content of the subject’s mind. It includes tools and techniques like 
Rorschach Inkblot, Free association, Freudian analysis, dream analysis, etc. Here, 
the mental health professional can help to eradicate the core psychological 
problems. 
 

 Pharmacotherapy: The efficacy of pharmacotherapy is still controversial, though it 
may be beneficial for the comorbid psychiatric problems of Hikikomori.  
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 Mental Health First Aid (MHFA): It is a training program to identify and help the 

person developing mental illness and crisis. The five-steps of the MHFA are: Step 
1, Approaching the person; Step 2, Listening non-judgmentally; Step 3, Giving 
support and information; Step 4, Encouraging the person to get proper professional 
help; and Step 5, Encouraging other to support. 

Conclusion:  
 

 Hikikomori is becoming a growing issue in the modern world, especially after 
the prolonged lockdown due to the COVID-19 pandemic. Aside from Japan, 
Hikikomori is still a hidden epidemic in many countries. It is also considered as one of 
the reverse effects of the IT revolution that confines the ‘childhood’ from the 
playground to play station, from social interaction to virtual media.  Social media allows 
one to communicate with people without stepping out of their house. Apps and 
technology have made it extremely easy to get anything and everything right at the 
doorstep. Technology has allowed people to be lazy and homebound. with the IT 
revolution, the need for direct communication has diminished and the healthy 
socialization process has just become a theoretical concept. Mental illness, anxiety, 
depression are spreading its branches through every bracket of society. In this context 
‘hikikomori can also be described as a ‘modern-society syndrome’ or ‘Modern Type 
Depression’. Hikikomori negatively impacts not only the mental health of the individual 
but also the main workforce of the society because adolescents are the most vulnerable 
group to develop Hikikomori syndrome. Within decades, with the further advancement 
of social media, more and more youth may come to live a hikikomori like condition.  In 
this article, the updated knowledge about Hikikomori has been reviewed. It is a   very 
complex concept. Therefore,more research is required in this field to establish the 
nosological position of Hikikomori in DSM or ICD to properly deal with the condition. 
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Abstract 

The article focuses on the socio-economic background of the juveniles 
delinquents and also their family. The important indicators of socio-economic 
background in this study includes sex, age, educational level, religion, caste, place of 
birth, type and size of family, parent’s occupation and parent’s availability etc. of the 
respondents. 

 
Keywords: Juvenile Delinquency, Occupation, Parents Availability etc. 
 

The problem of juvenile delinquency is one of the complexes social problems 
with which all societies are confronted. Its magnitude in modern times has been 
consistently on increase in developed as well as developing societies. This is largely due 
to the fact  that the forces of  rapid social change in human in modern times have shaken 
the  very fundamental basis of  social order. Even a well-knit compact and cozy family 
unit is believed to be shaken by these forces. These forces have also threatened this 
process led to increasing deviations and abnormalities in individual behavior giving rise 
to criminality in adult and delinquency in the juveniles. The study with the objective of 
understand socio-economic background of the Juvenile Delinquents in Observation 
Homes and Special Homes in Telangana state.  
 
Universe and Sampling 
 

In the Telangana state two children’s homes, one special homes, one special 
home cum children home and three observation homes are established by the 
government. Among these one special home cum children are meant for girl 
delinquents. In all the homes 281 children are staying during the time of data collection. 
The sample of the study is a total of 281 respondents.  

 
Table – 1: Age of Respondents  

Sl. No Age  Frequency  Per cent  
1 <     -    12 19 6.8 
2 13    -    14 140 49.8 
3 15    -    16 104 37.0 
4   17    -    > 18 6.4 
Total 281 100.0 
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Mean Age ( x ) = 15.2989 years 
Incidence of delinquency is associated with different age groups among the children. 
Age of the children is a very sensitive factor in moulding their attitude and their social 
behaviour.  
 
The table 1 shows that 6.8 per cent are belongs to below 12 years of age, 49.8 per cent 
of the children belongs to 13 -14 years of age, 37.0 per cent are belongs to 15 -16 years 
of age and 6.4 per cent are belongs to 17 years and above.  
 
Table – 2: Gender of Respondents  

Sl. No Gender  Frequency Percentage  
1 Male 245 87.2 
2 Female 36 12.8 
Total 281 100.0 

 
Incidence of juvenile delinquency is common both among male and female children. 
However female children were less prone to become delinquents in a male dominated 
society compared to male children. Despite lesser freedom of female children in the 
families, some of them are forced to take up to deviant behaviour due to family 
circumstances. Hence we find a small number of female juvenile delinquents lodged in 
Observation/Special Home. 
 
The table 2 shows that male juveniles constituted a large majority of (87.2 per cent) 
respondents, while 12.8 per cent respondents were females, thus indicating the high 
incidence of delinquency among male children. 
 
Table – 3: Religion of Respondents  

Sl. No Religion  Frequency  Percentage  
1 Hindu 187 66.5 
2 Christian 50 17.8 
3 Muslim 44 15.7 
Total 281 100.0 

 
Religion as a social institution has important consequences for the life style of the 
individual as it helps in establishing social and ethical values of its own kind among its 
followers. Religion also plays important role in shaping the behaviour of the individual. 
Keeping in view all these factors, religion as a variable has been categorized in three 
categories viz. Hindu, Christian and Muslims. 
 
The table 3 reveals that majority of the respondents (66.5 per cent) belong to Hindu 
religion, 17.8 per cent of them come from Christian religion and 15.7 per cent belongs 
to Muslims. 
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It was concluded from the above analysis that overwhelming majority of the children 
belongs to Hindu families. So on the basis of above analysis; we may be able to 
conclude that Hindus societies are more delinquency prone because majority of the 
population in Andhra Pradesh is of Hindus.  
 

Table –4: Caste of the Respondents 
Sl. No Caste Frequency  Percentage  
1 OC 44 15.7 
2 BC 120 42.7 
3 SC 92 32.7 
4 ST 25 8.9 
Total 281 100.0 

 
Srinivas (1992), Dube (1967) and Weber (1958) argued that Indian population is 
predominantly caste oriented and the influence of caste on the individual is strong. It has 
been one of the most important elements in defining the role and status of the individual 
and allotment of occupation in the Indian social structure. It also establishes its own 
kind of working and living values among its members. Traditionally, because of this 
very reason one finds socio-economic difference between one caste and another caste. 
In the present study, the affiliation of the respondents have been classified in four main 
categories viz. Other Caste (Forward Caste), Backward Caste, Scheduled Caste and 
Scheduled Tribe.  
 
It is evident from the table 4 that majority of the respondents belong to backward caste 
(42.7 per cent) followed by 32.7 per cent belongs to schedule caste, 15.7 per cent other 
caste and 8.9 per cent belongs to scheduled tribe.  
 
Table – 5: Education of Respondents  

Sl. No Education  Frequency  Percentage  
1 Illiterate 134 47.7 
2 Primary 80 28.5 
3 Secondary 43 15.3 
4 Inter & above 24 8.5 
Total 281 100.0 

 
Education plays a significant role in the formation of character and personality of the 
child. Education is an important right of the child of which he/she has been generally 
deprived of. Keeping in view all these facts, an attempt has been made here to study the 
educational level of the respondents have been categories as illiterate, primary, 
secondary, inter and above level.  
 
The data pertaining to education is presented in the table given above. The table 5 shows 
that 47.7 per cent respondents are illiterates, 28.5 per cent of the respondents studied up 
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to primary education, 15.3 per cent of respondents are up to secondary education and 
8.5 per cent of respondent's studied inter and above level. 
Fig -1: Father Education  

 
 

The children reported that nearly 47.3 per cent of the parents of the respondents are 
illiterates. About 28.8 per cent respondents parents studied up to primary education, 
15.7 per cent parents of the respondents completed secondary education, remaining 8.2 
per cent have studied inter and above level.  
 
Fig -2: Mother Education  

 
 

The figure 2 shows that regarding mother education 55.2 per cent of the mothers are 
illiterate, 24.2 per cent of the mothers studied primary education, 13.9 per cent of the 
mothers studied secondary level education and 6.8 per cent of the mothers studied inter 
and above level.  
Table – 6: Father’s Occupation   

Sl. No Occupation  Frequency Percentage 
1 Agriculture 53 18.9 
2 Wage earner 106 37.7 
3 Business 53 18.9 
4 Employee 52 18.5 
 Any other 17 6.0 
Total 281 100.0 
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It can be seen from the table 6 that 37.7 per cent of the respondents parents are wage 
earners, 18.9 per cent and 18.9 per cent of the parents occupation is agriculture and 
business respectively. Whereas, 18.5 per cent parents are employees in private and 
government and remaining 6.0 per cent parents are any other such as mechanics, auto 
drivers etc. 

.   
Table –7: Monthly Family Income  

Sl. No Income Frequency Percentage 
1 <        -  5000 28 10.0 
2 5001  -  10000 135 48.0 
3 10001  -  15000 84 29.9 
4 15001  -  20000 28 10.0 
5 20001  -         > 6 2.1 
Total 281 100.0 

Mean Monthly Income ( x ) = 11416.00 years 
Income of the family is an indicator of wellbeing or poverty of the family members. 
People with low monthly income are prone to neglect the wellbeing of their children 
and there is a likelihood of these children becoming delinquents. 
 
Hence, the family income is an important factor determining the behaviour of the 
children. Information was collected about the family income of the respondent inmates, 
the monthly income of the family varied from a minimum of less than Rs. 5,000 to 
maximum of Rs. 50,000. 
 
The monthly family income of majority of respondents (48.0 per cent) was Rs. 5001 – 
10000. About 29.9 per cent of the family income is Rs 10001 – 15000 followed by 10.0 
per cent and 10.0 per cent of the family income is less than Rs. 5000 and Rs. 15001 -
20000 respectively. Thus majority of inmates belonged to lower income groups, 
indicating low economic standard of the family of respondents. 
 
Table – 8: Type of family 

Sl. No Type of family  Frequency Percentage 
1 Joint 42 14.9 
2 Nuclear 205 73.0 
3 Extended 34 12.1 
Total 281 100.0 

Family is an important social unit for social control. The basic needs like biological and 
emotional needs are fulfilled in this institution. In the joint families the individual 
behaviour is moulded by prevailing customs and traditions of particular society. The 
individual in a nuclear family enjoys more freedom than his counterparts in a joint 
family. With the impact of modernization, the traditional institution like joint families 
has broken into nuclear families. According to the table 7 represent 73.0 per cent of the 
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respondents hail from nuclear families and the remaining 14.9 per cent from joint family 
and 12.1 per cent from extended family.  
Table – 9: Parent’s availability of the respondents  

Sl. No Parents availability Frequency  Per cent  
1 Parents (Both are alive)  164 58.4 
2 Single parents with mother 63 22.4 

3 Single parents with father 37 13.2 

4 
Lose of both parents(Living with 
guardian) 17 6.0 

Total 281 100.0 
 
A vast majority (58.4 per cent) of the respondents who have been charges with 
committed the offences came from families consisting of both parents (Father and 
Mother). 22.4 per cent of them were brought up by their mother, while 13.2 per cent of 
the respondents were brought up by their fathers. Only 6.0 per cent are reported to have 
lost of both parents. It is found out from the study that most of the respondents hail from 
the normal family, nurtured by both the parents. So the findings of the present study are 
in consistency with the findings of Gorden (1962) that 30 to 60 per cent of respondents 
belong to broken families. Besides the number of children are more among the families 
with both parents alive. Perhaps here, lack of orderliness in the families leads to non-
confirmative character formation among the children. Orderliness includes character of 
parents, smooth family relationship, systematic household work and family pride and 
prestige. 
 

Table – 10: Socio-Economic Status Vs. Place of residence 
Place of 
Residence  

Socio economic status Total 
Good Average Poor 

Urban 28 67 80 175 
10.0% 23.8% 28.5% 62.3% 

Rural 10 43 53 106 
3.6% 15.3% 18.9% 37.7% 

Total 38 110 133 281 
13.5% 39.1% 47.3% 100.0% 

2=2.448, df=2, P < 0.294,      Not Significant at 0.05 level  
 
In urban area, of the total 175 respondents, 10.0 per cent respondents revealed that socio 
economic status is good, 23.8 per cent revealed that socio economic status is average 
and 28.5 per cent of their socio economic status is poor.  
 
In rural area, of the total 106 respondents, 3.6 per cent respondents revealed that socio 
economic status is good, 15.3 per cent revealed that socio economic status is average 
and 18.9 per cent of their socio economic status is poor.  
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The chi-square table reveals that socio economic status by their place of residence. 
There is no significant relationship in between urban and rural area in socio economic 
status of children. Hence, the null hypothesis has been accepted and the research 
hypothesis was rejected.  
 
Conclusion: 
Socio-economic profile of the inmates of the Observation/Special Home provides a 
good insight into their socio- economic life. Majority of the inmates belonged to broken 
homes and nuclear families. Father of the inmates was the main earning member. 
Majority of parents of inmates worked as daily wage earners, agricultural labourers and 
as maid servants. The occupational structure of the parents suggests high degree of 
poverty with low income of the family. Hence it is clear from the data that the socio-
economic background of the parents seems to have contributed towards the delinquency 
of the inmates. 
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REFERENCE TO BNEI MENASHE 
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Cochin, Kerala,India 

 
Abstract: Jewish history in India goes back hundreds of years. Today, there are three 
main groups in India with different histories, and a sizable number of Indian Jews living 
in Israel. The three groups are Cochin Jews, from South-West India’s Kerala region, 
Bene Israel, from Mumbai and surrounding areas, and Baghdadi Jews, from Kolkata and 
nearby. Smaller communities include the Bene Ephraim, Bnei Menashe and 
Afridi/Pathans. Bnei Menashe is a group of more than 9,000 people from India’s North-
Eastern border states of Manipur and Mizoram. They look the part and speak a Tibeto-
Burman language. But, as their name suggests, they claim descent from the Menashe 
tribe; their legendary ancestor is called Manmasi. In the past, they used to be 
headhunters and animists, but in the 19th century they converted to Christianity.Still, in 
the late 20th century, this group experienced a revival of Judaism. Many of the Bnei 
Menashe made aliya (immigrated) to Israel. The key role in this process has been played 
by an organization called Shavei Israel. The self-proclaimed goal of this Jerusalem-
based religious organization is to assist “lost Jews” seeking to return to the Jewish 
people. In addition to Bnei Menashe, Shavei Israel are helping the Bnai Anousim 
(“Marranos”) of Spain, Portugal and South America, the Subbotnik Jews of Russia, and 
the “Hidden Jews” of Poland from the time of the Holocaust. 
 
Keywords:Jewish, Shavei Isreal, Community, Religious. 
 
Introduction: In 1974, a strange letter from northeastern India landed on the desk of 
Israel’s then Prime Minister Golda Meir. It was sent by a group of Indians claiming to 
be descendants of the tribe of Menashe, one of the ten tribes “lost” to Jewish history 
after the Assyrians destroyed the northern kingdom in 721 B.C.E. The writers hoped the 
prime minister would recognize their portion in the extended family of Israel. Although 
Golda didn’t respond, the Indians persisted, and their persistence paid off: today, 1,700 
members of the community called Bnei Menashe, the children of Menashe, live in 
Israel. Recently the ministry of immigrant absorption urged the government to bring the 
remaining 7,000 members of the community home. 
 

It depends on whom you ask. The Indians themselves harbor no doubts. Their 
forefathers sang a traditional song about crossing the Red Sea; they have a history of 
circumcising their children on the eighth day; and, rice-eaters, they once celebrated a 
springtime festival in which they ate unleavened bread. 

 
The way the Bnei Menashe tell it, their distant ancestors, after being exiled 

from the land of Israel, traveled east until reaching China, where they settled for a few 



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:11(4), November:2020 

 

www.ijmer.in 
 

247 
 

hundred years. Religious persecution then drove them to the isolated northeastern Indian 
states of Manipur and Mizoram, where most of the community lives today. British 
missionaries succeeded in converting some members to Christianity during the 19th 
century, but by the latter half of the following century the Bnei Menashe had returned to 
their Jewish roots and begun their roller coaster of a ride back to the land of Israel. 

 
They got a push when Eliyahu Avichail, a rabbi and messianic dreamer, made 

contact with them in the early 1980s. Convinced of their Jewish ancestry, he 
nevertheless explained that, having been cut off from the Jewish people for so long, they 
would be required to undergo Orthodox conversion. Happy to demonstrate the intensity 
of their desire, the Bnei Menashe agreed: between 1990 and 2003, approximately 800 
members of the community managed to settle in Israel by entering as tourists and 
officially converting once inside. 

Early History: India has a legacy of three distinct ancient Jewish groups: the Bene 
Israel, the Cochin Jews, also called the Malabar Jews, and the White Jews from Europe. 
Each group practiced important elements of Judaism and had active synagogues. The 
Sephardic rites predominate among Indian Jews. More recent Jewish immigration to 
India includes the Baghdadi Jews, Bene Menashe, and Bene Ephraim. 

Jewish merchants from Europe traveled to India in the medieval period for 
purposes of trade, but it is not clear whether they formed permanent settlements in south 
Asia. Our first reliable evidence of Jews living in India comes from the early 11th 
century. It is certain that the first Jewish settlements were centered along the western 
coast. Abraham ibn Daud's 12th century reference to Jews of India is unfortunately 
vague and we do not have further references to Indian Jews until several centuries later. 
Migrations in the 16th and 17th centuries created important settlements of Jews from 
Persia, Afghanistan and Characin (Central Asia) in northern India and Kashmir. By the 
late 18th century, Bombay became the largest Jewish community in India. Bene Israel 
Jews lived in Bombay, as did Iraqi and Persian Jews. 

Bene Israel Jews: The Bene Israel ("Sons of Israel") lived primarily in the cities of 
Bombay (now Mumbai), Pune, Karachi (now in Pakistan), and Ahmadabad. The native 
language of the Bene Israel was Judeo-Marathi. They arrived in India nearly 2,100 years 
ago after a shipwreck stranded seven Jewish families from Judea at Navagaon near 
Alibag, just south of Mumbai. 

 Bene Israel Synagogue: The Bene Israel claim to be descended from Jews who 
escaped persecution in the Galilee in the 2nd century B.C.E. The Bene Israel resembled 
the non-Jewish Maratha people in appearance and customs, which indicates 
intermarriage between Jews and Indians. The Bene Israel, however, maintained the 
practices of Jewish dietary laws, circumcision, and observation of Sabbath as a day of 
rest. 
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The Bene Israel community claimed to be descendents of the Kohanim, the 
ancient Israelite priests, which claims descent from Aaron, the brother of Moses. In 
2002, a DNA test confimed that the Bene Israel share the same heredity as the Kohanim. 

The Jews of Cochin: The first Jews to come to India were the Jews in Cochin in 
southern India (today, its the port city of Kochi) were the so-called "Black Jews," who 
traditionally spoke the Judeo-Malayalam tongue, native to the state of Kerala. Some say 
that these "Black Jews" settled in the Malabar coast during the times of King Solomon 
of Israel, and after the Kingdom of Israel split into two. The Pardesi Jews, also called 
the "White Jews" settled later, coming to India from western European nations such as 
Holland and Spain, and spoke the ancient Sephardic language of Ladino. A notable 
settlement of Spanish and Portuguese Jews starting in the 15th century was Goa, but this 
settlement eventually disappeared. In the 17th and 18th centuries, Cochin had an influx 
of Jewish settlers from the Middle East, North Africa, and Spain. 

Most of Cochin's Jews have emigrated (principally to Israel), intermarried, or 
converted, and now there are believed to be only 13 elderly Indian-born Jews, from 
seven families, still living in Kochi. There are currently 53 practicing Cochin Jews in 
Kerala, along with three synagogues. The Pardesi Synagogue in Kochi, built in 1568, is 
the only one still open and is a protected heritage site. Many fear that the Jews of 
Cochin will soon wither away. 

The Jews of Calcutta: Near the end of the 18th century, a third group of Indian Jews 
appeared. They are the middle-eastern Jews who came to India through trade. They 
established a trading network stretching from Aleppo to Baghdad to Basra to 
Surat/Bombay to Calcutta to Rangoon to Singapore to Hong Kong and eventually as far 
as Kobe, Japan. There were strong family bonds amongst the traders in all these places. 
The first generations of Calcutta Jews spoke Judeo-Arabic at home, but by the 1890s 
English was the language of choice. After WWII, the rise of Indian nationalism made 
Jews feel less comfortable because they were identified with the English by the Indians. 
India's Jewish population declined dramatically starting in the 1940s with heavy 
immigration to Israel, England and the United States. This is where most Indian Jews 
live today. The Jews of Calcutta now number about 2,150, of whom 150 are European 
and the remainder natives of Asiatic Turkey, Persia, and southern Arabia. 

Baghdadi Jews: The Baghdadi Jewish community, so-called because they are descents 
of Iraqi Jewish immigrants who came to that country during the British Raj, not only 
includes Jews from the Iraqi capital city of Baghdad, but from other areas of Iraq, as 
well as Jews from Syrian, Yemenite, Persian, and Turkish origin. The community 
developed as a result of Jews fleeing religious persecution in Muslim lands to the 
northwest of India during the British imperial era. Unlike other Jewish communities in 
India whose oral tradition attest to a presence in India going back as long as 2000 years, 
the Baghdadi communities were established relatively recently (in the past few 
centuries). 
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The Baghdadis have completely assimilated into Indian society. A contributing 
factor for their assimilation was their physical features and resemblance to the East 
Indians. The Baghdadis originally came to India from Iraq, Turkey, Syria, Iran, and 
Afghanistan, so they had dark olive skin and black, dark brown hair, that gave them that 
distinct Middle Eastern appearance and an Indian resemblance. 

Bene Menashe: The Bene Menashe community consists of members of the Chin-Kuki-
Mizo tribe, which lives in the northeast Indian states of Manipur and Mizoram, near the 
border of Myanmar. Linguistically, they are Tibeto-Burmans. For generations they kept 
Jewish traditions, claiming to be descended from the Tribe of Manasseh, one of the Ten 
Lost Tribes of Israel that were exiled by the Assyrians in the eighth century B.C.E. and 
have since disappeared. 

Bene Ephraim: The Bene Ephraim (in Hebrew, Sons of Ephraim) are a small group of 
Jews, sometimes called the Telugu Jews because they speak Telugu, a Dravidian 
national language of India, who reside in the south-eastern province of Andhra Pradesh, 
whose recorded observance of Judaism, like that of the Bene Menashe, is quite recent, 
going back only to 1981. In the 19th century, the Bene Ephraim were converted to 
Christianity by Baptist missionaries. 

Since 1981, about fifty families around Kottareddipalem and Ongole (capital of 
the nearby district of Prakasham) have begun to study and teach Torah, learn Hebrew, 
and sought recognition from other Jewish communities around the world. The 
community has been visited over the years by several groups of rabbis, who have thus 
far not seen fit to extend the same recognition to this community as that recently 
extended to the Bene Menashe. 

Chabad: The Chabad Movement in Mumbai was established in 2003 and Chabad 
purchased the Nariman House building in 2006. The Chabad house in Mumbai served 
many Israeli tourists and Jewish businessmen with lodging, kosher food and a place of 
worship. 

For three days between November 26 and November 28, 2008 Pakistani 
Muslim extremists terrorized the city of Mumbai and killed many tourists at the Taj 
Mahal and Oberoi hotels as well as the Victoria Terminus train station. 

After leaving the hotels, terrorists invaded the Chabad center at the Nariman 
House building, killing all of the Jews in the building including the Chabad rabbi and 
rebetzin. The couple's son was snuck out of the building during the attack. Most of the 
Jews murdered in the Chabad House were Israeli citizens - either tourists or employees 
of Chabad. 

 
 
Fabled past: Singsit had heard his grandfather tell him stories about their ancestors who 
lived in caves before fleeing to India. While there is no historical record of this mass 
migration, the Bnei Menashe tribe believes that they settled in northeastern India and in 
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countries adjoining the region several centuries ago, and that, while passing through 
China, they lived in caves to escape religious persecution. 

A section of the Kuki population living in the hilly areas of Manipur believe 
they are the Bnei Menashe just as some of the Mizos in neighbouring Mizoram do. It is 
believed that they practised their ancient Jewish traditions for centuries, unaware that 
they were the descendants of one of the lost tribes of Israel. A majority of them 
converted to Christianity in the 19th century. It was only after they were introduced to 
the Bible that the Bnei Menashe identified Manmasi or Menasia, a legendary ancestor of 
theirs, as the Biblical Manasseh, the son of Joseph. 

 
The community’s belief in a Jewish identity was reinforced in the early 1950s 

when Mei Chalah, a priest in Mizoram, dreamt that his people belonged to Jerusalem. 
According to veteran Kuki leader P.S. Haokip, president of the Kuki National 
Organisation (KNO), all the Kuki tribals are Bnei Menashe with Jewish roots, and about 
90% of those in Manipur are Christians. He claims that “they were brothers and 
descendants of Manasseh, as God clearly revealed to His servants, Rev. Chomlhum and 
Pastor Hnamthinkhum, in 2011”. Before converting to Christianity, these tribal people 
who followed Jewish customs were worshippers of nature, of pythons, lakes, and hills, 
he adds. 

 
In 1997, the Bnei Menashe were honored with their first reply from an Israeli 

official when another in their long series of petitions reached Michael Freund, then an 
aide to Prime Minister Benjamin Netanyahu and today the chairman of Shavei Israel, an 
organization dedicated to helping “lost Jews.”  Skeptical but moved by their sincere 
piety, Freund decided to help them; in time, he also became convinced that they were 
indeed what they claimed to be, and started to lobby intensely on their behalf. 

 
The Middle East being the Middle East, politics inevitably insinuates itself into 

every story. The slow but steady flow of Bnei Menashe into Israel was halted in 2003 
when Israeli leftists charged that they were being cynically manipulated by the settler 
movement for messianic-political purposes; indeed, fully one-third of the community 
lives in the West Bank city of Kiryat Arba, and the Bnei Menashe also formed the 
largest immigrant group in Gaza prior to the 2005 disengagement. Freund counters that 
the community set up shop in the territories because no one else was willing and able to 
take them in. In order to prevent further politicization of the issue, Shavei Israel has 
directed the most recent arrivals to Israel’s north. 

 
To the delight of the Bnei Menashe, in 2005 the Sephardi chief rabbi, Shlomo 

Amar, ruled that the community belongs to “the seed of [the people] Israel” and 
dispatched a rabbinical court to India to assist in converting members of the community 
formally. But “mass conversion” is against the law in India, and the government ordered 
the rabbinical team to leave. Which brings us to the present situation, and the recent 
declaration by the immigration ministry urging the government to take action on behalf 
of the aspiring community. 
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Beyond the needs and challenges of immigration to Israel, there is much to be 

said about the Bnei Menashe episode. The Jewish people have been dreaming of the ten 
lost tribes for a long, long time, the way brothers sometimes dream of one day seeing 
siblings they’ve lost. It is an especially poignant dream for a people that historically has 
felt, and been, alone. Thus it was that, in the late 1990s, the writer Hillel Halkin, 
intrigued by the Bnei Menashe story, set out to explore its various dimensions and 
implications and ended up journeying to India and publishing a book on the subject, 
Across the Sabbath River. 

 
After much investigation, Halkin, a self-declared “amateur historian,” 

concluded that there might indeed be a kernel of historical truth to the group’s claims. If 
a small number of Israelite exiles had mingled with local Indians, from whom some of 
the Bnei Menashe are descended, that would explain the biblically resonant stories and 
customs remembered by the elders of this “Manasite tribe.” And if that was the case, 
Halkin wrote, the modern debate over the history of the Bible would have to be revised: 
For years now, a war [has] been raging between the biblical traditionalists and the 
revisionists, [the latter of whom hold] that the Bible was a late document composed in 
Persian or Hellenistic times, when many of its stories and customs were invented. If a 
group of Manasite tribesman, permanently separated from their fellow Israelites in the 
8th century B.C.E., had known some of these stories and practiced some of these 
customs, it might be possible to refine the terms of the debate. 
 

In addition to possibly shedding light on Israel’s distant past, the story of the 
Bnei Menashe also touches deeply upon questions of Jewish identity. Toward the end of 
Across the Sabbath River, Halkin speculates that genetic testing might help make sense 
of the story of the Bnei Menashe. Taking up his challenge, two Israeli geneticists invited 
him to participate in a study of the community’s DNA. The results came back almost 
entirely negative.Of course, not everybody is happy with the current fad of DNA testing 
in general. Some observers worry that it might, among other things, be a way of re-
admitting the much-maligned notion of a Jewish “race” in through the back door. Jews 
Are Not simply a religion: even if testing should explode the notion that they constitute 
a distinctive race, they are unquestionably bound by biological ties. 

 
Jews are the children of Israel—that is, an extended family with a distinctive 

way of life. Like every self-respecting family, moreover, they are entitled to ask 
questions of anyone wishing to join them. Hence, the whole notion of conversion, about 
which, DNA or no DNA, Jewish religious law could not be clearer. If the Bnei Menashe 
convert to Judaism, they’re Jews. 

 
Maybe the Bnei Menashe are descended from the ten lost tribes; maybe not. 

Either way, they’re part of the family now. 
Mostly raised Christian, the Bnei Menashe now follow halakha [Jewish law], 

claiming their ancestry goes back to Manasseh, one of the lost tribes exiled from Israel 
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by the Assyrians in 723 B.C.E. But their story surpasses the community’s legend of 
ancient wanderings through Afghanistan, Tibet, China, Burma and India, to become a 
modern-day journey of Jewish discovery, unwavering faith and Zionist yearning. 

 
Shavei Israel is a non-profit organization founded by Michael Freund, who 

immigrated to Israel from the United States, with the aim of strengthening ties between 
the State of Israel and the descendants of Jews around the world, among them the Bnei 
Menashe of India.Still, Shavei Israel remains a highly controversial organization in 
Israel. Part of the reason why is because they settle many of those “lost but newly found 
Jews” in settlements on the territories outside the Green Line. The goal of this is to 
boost the Jewish population in these areas. Many of the Bnei Menashe settled here as 
well, thus landing in one of the long-standing political controversies. 

 
But the controversy surrounding Bnei Menashe is not only political, but also 

ideological and scientific and it rages in both Israel and in India. Just as the first Bnei 
Menashe were brought to Israel, many there were questioning whether these people 
were Jewish at all. After all, their practice of Judaism does not go that far back into the 
past and their past “Jewishness” is more a matter of a legend than of reality. So 
geneticists jumped in. 

 
In 2003, Hillel Halkin initiates a collection of 350 genetic samples from Bnei 

Menashe which are then tested at Haifa’s Technion – Israel Institute of Technology – 
under the auspices of Prof. Karl Skorecki (he’s the man behind the discovery of the 
Cohen Modal Haplotype, or CMH, and with Batsheva Bonne-Tamir, he is one of the 
leading Israeli geneticists). But the results of this study were negative: no evidence was 
found which would indicate a Middle-Eastern origin for Bnei Menashe. 

 
A very different result has been claimed by an Indian study conducted in 2004 

at Kolkota’s Central Forensic Science Laboratory: according to these researchers, they 
found Y-DNA evidence of Middle Eastern genes among a sample of Bnei Menashe. But 
this research remains highly controversial both in scientific and political circles. It has 
been criticized heavily by Prof. Skorecki, who claimed that Kolkota researches “did not 
do a complete ‘genetic sequencing’ of all the DNA and therefore it is hard to rely on the 
conclusions derived from a ‘partial sequencing’, and they themselves admit this”. But is 
the absence of evidence — evidence of absence? Prof. Skorecki admits that “it is 
possible that after thousands of years it is difficult to identify the traces of the common 
genetic origin”. 

 
A further study conducted in 2005 by the Central Forensic Institute in Calcutta 

claimed that “while the masculine side of the tribes bears no links to Israel, the feminine 
side suggests a genetic profile with Middle Eastern people that may have arisen through 
inter-marriage”. Yet this study has never been properly peer-reviewed or published, so 
its reliability is questionable too. 
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Some even accuse these studies of being “science in service of politics”. The 
Israeli social scientist Lev Grinberg told the BBC that “right-wing Jewish groups 
wanted such conversions of distant people to boost the population in areas disputed by 
the Palestinians”. Others wonder whether such research is pushing in the direction of 
making genetic testing a prerequisite for applications for Israeli citizenship; but then 
what about people who convert into Judaism? After all, the “Jewish club” is open to 
anybody who wants to join. However, the practice of proselytizing, let alone forced 
conversions, is not part of Judaism, which makes the work of Shavei Israel questionable 
for some. 

 
So the current consensus on the Jewish status of Bnei Menashe is that a small 

group of their ancestors likely descended from a “lost tribe” (possibly, of Menashe) and 
transmitted biblical memories, traditions and customs to a larger group of people. But 
with their newly found “Jewishness” Bnei Menashe are learning that being Jewish is not 
an easy role to play. 

Relations with Israel: Israel is the place that has always been central to their dreams. A 
place that no one in their recorded history had even seen, and yet it remained dear to 
their hearts and souls. And it was to Israel that 250 of them, men, women and children; 
from the smallest babies to the elderly, traveled with a minimum of belongings to start 
their new lives just a few months ago. I had the privilege of being with them on the 
journey they’d waited their whole life for; and to start my own. 

 
After decades of hostility, India’s relations with Israel took a significant turn in 

1992 when diplomatic relations were established. In recent years, ties have grown 
dramatically, with trade increasing from $200 million in 1992 to more than $4 billion in 
2016. Israeli-Indian military cooperation has also been expanding, with Israel selling 
India billions of dollars worth of weapons and the two countries engaging in joint 
exercises 

 
India and Israel established full diplomatic relations in 1992 and since then the 

bilateral relationship between the two countries has blossomed at the economic, 
military, agricultural and political levels. Both countries see themselves as isolated 
democracies threatened by neighbors that train, finance and encourage terrorism, 
therefore both countries also view their cooperative relationship as a strategic 
imperative. 

 
Relations between Jerusalem and New Delhi were not always warm. Although 

both countries gained their independence from the United Kingdom within months of 
each other, they found themselves headed in pointedly different directions for nearly 
four decades – India as a leader in the Non-Aligned Movement that maintained close 
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relations to the Arab world and the Soviet Union; Israel which linked its future to close 
ties with the United States and Western Europe. 

India’s large Muslim population was another major obstacle to building a 
relationship with Israel, as India feared that close relations with the Jewish State might 
somehow radicalize its Muslim citizens – numbering more than 100 million – and hurt 
its relations with the Arab world. 

 
Although India publicly kept a distance from Israel until the late 1980’s, there 

was in fact a great deal of bilateral activities between the two countries in the preceding 
years. India extended de-jure recognition to Israel in 1950 and allowed Israel to 
maintain a consulate in Mumbai (Bombay) to facilitate the voluntary immigration of 
thousands of Indian Jews to Israel. Thousands of Indians have also traveled to Israel for 
special courses and training in agricultural technology and community development. 
Israeli supplied weapons aided India in winning the Kargil War against Pakistan in 
1999. Israel also provided humanitarian relief to India. Following a devastating 
earthquake in 2001, Israel sent an IDF emergency response delegation to India for two 
weeks to provide humanitarian relief and treatment for the victims. 

 
Since firmly establishing diplomatic ties, both countries have benefited 

immensely. India has become one of Israel’s largest trading partners, many of the 
world’s leading high-tech companies in Israel and India are forging joint ventures that 
are successfully competing in the tough international marketplace. Trade and 
cooperation between the countries now centers primarily on security-related deals and 
aid in areas such as agriculture and water desalination. 

 
The key to the growing India-Israel ties, however, is in the realm of security 

and defense. In the early 2000s, the Indian army declared its intention to implement a 
modernization program to which resources of tens of billions of dollars would be 
allocated. Since then, defense deals with Israel have grown exponentially; today, India 
is the number one export target of Israel’s defense industries. 

 
To give a sense of the tremendous growth in Israel-India trade, in 1992, total 

trade amounted to $200 million; the figure was $4.13 billion in 2016. Israel exported 
$1.15 billion worth of goods to India during 2016, not including diamonds, amounting 
to 2.5% of Israel’s total exports for the year. 

Conclusion 

 
The Bnei Menashe, as the community is known, comprise around 7,200 

members of the Kuki-Chin-Mizo tribe who live in the northeast Indian states of 
Mizoram and Manipur near the border with Myanmar. Their oral history tells of a 
centuries-long exodus through Persia, Afghanistan, Tibet and China, all the while 
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adhering to certain Jewish religious practices, like circumcision. In India they were 
converted to Christianity by 19th century missionaries and, in reading the bible, 
recognized stories from their own traditions that convinced them they actually belonged 
to the Jewish faith. 
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