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PIZHAAS A DISCRIMINATORY PUNISHMENT:A STUDY OF FINES IN 
MEDIEVAL KERALA 

 
Shiji.K.P 

Research Scholar, Department of History, University of Calicut 
 
Abstract 
During medieval period temples were acted as a regulatory institution in Kerala. Most of 
the temple inscriptions were mentioned about temple regulations called Kaccams.Those 
inscriptions referred that fine was the main form of punishment method to protect the 
Devaswam lands and ensure the daily affairs of the temples. This ensures the protection 
of tenants from the aristocratic attitude of Uralar.Ostracism and fine were the main 
punishment mechanisms that referred in temple inscriptions of medieval Kerala. 
Therewere no indications of capital punishments related to caste offence in temple 
inscriptions. The present paper is an attempt to analyze the use of fine as a punitive 
mechanism of the early medieval period. 

Keywords: Caste,Devaswam ,Fine,Kaccam, Kerala,Temple inscriptions. 

Introduction  

The temples of medieval Kerala served as a regulatory institution with civil 
and criminal jurisdiction. The rules regarding the functioning of temple committees 
were vague. The most commonly referred code of early medieval times is the 
Muzhikkalam Vyavastha. According to M.G.S. Narayanan, Kaccams were legal 
regulations which prevented any act that may prove detrimental to the corporate 
characterof the brahmana bodies, the community and their properties.(Veluthat,2013) 
The social and economic interests of the high castes were safeguarded by punishing 
offences according to Muzhikkalam Kaccam or other local Kaccams like 
Sankaramangalathu, Tavanur Kaccam, Kottuvayiraveli Kaccam and so on. These bodies 
are constituted and controlled by the upper class of society and the Kaccamultimately 
protected and consolidated their interests.  

The collection of medieval inscriptions provides some long-awaited 
information regarding the wide range of legal activities of early medieval Kerala.The 
temple inscriptions light upon the judicial procedure of bodies like Urand Sabha. The 
decisions put forward by these assemblies were strictly followed by the society, and 
those who violated the regulations were defiled severely. (Veluthat,2013)According to 
some rules, a convict being excommunicated from Urayma and his properties are 
confiscated by the authorities.(Veluthat, 2013)Most of the inscriptions indicate that fine 
is the widely followed form of punishment of that period. Inscriptions show that fines 
are prescribed against violation of rules and regulations. The present paper is an attempt 
to analyze the use of fine as a punitive mechanism of the early medieval period. The 
major reasons for imposing fines and the people who involved in it are also attempted to 
analyze in this paper.Most of the crimes are equated with those who have “married their 
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mother”,(Rmachandran,2007) and “slain their father and married their mother”.( 
Ramachabdran, 2007) 

Fine in Temple Inscriptions  

The medieval inscriptions show that the fines were imposed to protect the 
Devaswam lands and ensure the daily routine of temples with the help of selected 
people. The regulations were to check the Uralar(temple trustees) from their aristocratic 
attitude and to ensure the protection of tenants. The fine was imposed as a punishment 
against offenders and their supporters.Fine was considered as the main punishment 
related to temple affairs and problems. The inscriptions indicate that fine has emerged 
as the main form of punishment from ninth century AD. Most of them were prescribed 
under certain Kaccams, especially Muzhikkalam Kaccam. The abundance of fines is 
visible during the ninth and 10thcenturies. The importance of fines also came to decrease 
after the decline of Kaccams. The chief item of the fine is gold; the value of gold is 
different from the nature of cases. Kazhanchu and Kanam are the measuring value of 
gold in medieval inscriptions. 

The Chokkur inscription of Kota Ravi, belongs to 898 AD, refers that Karkkottupurathu 
Katampan Kumaran made land grants for the routine expenses of temple like Nivedya, 
Vilakku, Santi, Akkiram, Atai, and Bali in Kumaranarayanapuram temple. Fine is 
prescribed as perMuzhikkalamKaccam to those who violated the routines.(Narayanan, 
1974) The NedumpuramTali inscription of Kota Ravi in 900ADrecords the 
NedumpuramTali committee resolution, where NityavichareswarathuTaliyar and 
TaliAdhikarar met in the presence of Kota Iravi, Governor of Vempolinadu, to accept 
the land grant of Ukkaramangalam and Isanamangalam for the routine expenses of the 
temple. The expenses include payments to Kantarpikan, Nangaimar, Karanan,Orviyan, 
and Nattuvanar. The violation of this routine is a crime, and certain Kazhanju(a 
measure) of gold was prescribed as fine from offenders.(Narayanan, 1974) 

The Tirukkakkarai inscription of Kerala Kesari, in 10thcentury AD, shows the 
offerings of certain nazhiofpaddy,ghee, sandal,coconut, tamarind,salt, sugar,betel 
leaves, arecanut, lime, etc.for various functions of the temple. The Adhikaris shall pay 
for all these expenses. If any default is made,a double quantity of fine shall be paid.If 
the default is made for five consecutive days, the Adhikaris shall pay a fine of 12 
Kazhanju gold to the God. (Gopinatha Rao,1992) The Tiruvanvandur inscription of Sri 
Vallavankotai prohibits the Uralar from interfering with the income set apart for many 
temple functions, and if they did, they were made subject to a fine of certain value of 
gold to the God in the temple, and  25Kazhanjus and fiveKanams to the reigning king. ( 
Gopinatha RO,1992)The fines for remittances of the part of someone in performing 
these duties are also mentioned. If the duties were not fulfilled for a period of five days, 
the person should pay double the amount that would have been spent during those days, 
if however, the backsliding of duty extended to ten days, he would be made bound to 
pay a fine of sixty Kazhanjusof gold. It is stated that all those who harm this activity 
would be subjected to the MuzhikkalamVyavastha.(Gopinatha Rao,1992)The Pukkottur 
inscription of 10thcentury ADrefersto the violation of MuzhikkalamKaccam and fine as 
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a punishment.( Ramachandran,2007) 

            A Tirukkadithanam inscription of Bhaskara Ravi Varma indicates the gradation 
of the various authorities: he who interfered with the feeding of the Brahmins and 
stopped it was to pay a fine of 25 Kazhanjusof gold to the Koyiladhikaris,12 Kazhanjus 
and 5 Kanams to the ruler, 6Kazhanjusand2 ½  Kanamsto the Vazhkaivazhi ( the officer 
in immediate charge of the village) and one ponto the collector of the annual 
impost.(Ramanatha Ayyar,1999)Another Tirukkadithanam record, of Ravi 
Varma,maintains the same gradation of authorities and proportion of fines to be paid to 
them for default but has the Perumanadikal, or king in the palace of the 
KoyilAdhikari.(Ramanatha Ayyar,1999) 

Kumaranallur inscription includes some regulations made in respect of 
criminal offences such as interfering with the constitution of the assembly of Urar,an 
illicit entry into private and communal properties, using abusive language or causing 
hurt or death. It prohibits Urarfrom increasing the number of members of the assembly 
or break up them, from stopping the expenses of the temples, from entering on 
communal lands, from intruding on the premises of houses, compounds and lands from 
intimidating the tenants or ejecting them unlawfully. The penalty imposed for the 
commission of such restricted actions is ejections from the position (Sthanam),the 
assembly and the judiciary. The inscription records that if a Sudra talked disrespectfully 
of a Brahman, he should be liable to pay a fine of 12 Kanam of gold, and if he strikes 
him with an arrow, he should be bound to pay a fine double the amount that is 24 
Kanam of gold. If a Sudra maltreated another Sudra, he should pay a fine of six 
Kazhanjuof gold, and that if he caused his death, he should be fined double the amount, 
that is 12 Kazhanjuof gold. The fine should go to the temple of Bhagavati.(Gopinatha 
Rao,1992) The fines imposed on Sudras is higher than that of the Brahmans. It directly 
itself shows the discriminating tendency in the prescription of punishment. In reality, 
the fine amount which is fixed as higher will be heavy on the poor Sudras who are 
economically also poor.  

It is said that the Uralar should not interpose when fines are being gained from 
persons who have entered on the villages of Vempolinadu and caused good or bad to the 
people. From the houses of offenders, who have violated the regulations laid down in 
the inscription, bhiksha should not be taken. This is because of that such persons should 
suffer social ostracism. These persons should further be regarded as coming under the 
class of persons who have offended the good men belonging to the 
OlukkariofMuzhikkalam and be bound to the payment of a fine of 100 
Kazhanjutotheking, Perumanadikal. If the fines were given in favour of the goddess, the 
inscription would have used the term parataiyar.(Gopinatha Rao,1992) 

Tiruvalla copper plate of Sthanu Ravi explained about a sacred arrangement made by 
NirannapadaBharatararTiruvadi. According to that inscription “the following practices 
shall be adopted by the greater men of the inner shrine. The wearing of clothes under the 
pretext that they are dipped in gruel must cease.In the inner shrine, worship shall not be 
made without the offering of boiled rice with ghee, flower and sandal paste. The 
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chewing of betel leaves in the presence of the BhatararTiruvadi shall stop. If the 
greatmen, those who conduct worship in the temple(Melsanti) do not  observe these 
rules, they shall be liable to  a fine of 24 kanamof gold; and the other persons, who do 
not follow the same, shall be liable to pay a fine of 24 nazhiof good rice”.(Gopinatha 
Rao,1992)The objective of this inscriptionis to regulate the conduct of priests 
performing worship in the temples. This record aims at reforming certain bad practices 
prevalent among the class of servants, such as wearing gruelledcloth:not having 
pavithras;feeding persons who had not been following the traditional custom: not 
offering to the deity rice with ghee,flower and sandal paste:and chewing betel leaves in 
the presence of the BhatararTiruvadi (god or sanyasin). In this inscription rice also is 
stated asan object to pay fine. 

In most of the cases, we can see that fine or Pizha, levied for intentional crimes. The 
medieval inscriptions show that imposing fine was a widely practised method of 
punishment.The temple Adhikaris and Naduvazhis had the power to impose fines. The 
major item of the fine was gold.  KazhanjuorKanamwas the measuring value of gold. 
This shows the increasing value of gold and its wide use in society. Kumaranallur 
inscription shows that fine was imposed on the low castes and high castes, but heavy on 
the former.(Gopinatha Rao,1992)The financial capacity of low castes to give that much 
high value of gold to the authorities is doubtful. But we can see that after the Perumal 
period, evidence of imposing finesis rare. In a certain instance,it was imposed on the 
high castes only. Later, imposing severe punishments increased in Kerala. The 
Kumaranallur inscription shows that when a low caste man touchesan upper-caste man 
or use abusivelanguage against him, he was punished only with a fine.(Gopinatha 
Rao,1992)But later the prescribed punishment was death. 

Table 1:REFERENCE OF FINES IN INSCRIPTIONS 

Sl.No. Name of inscription Period 
c.AD Ruler Related Kaccam 

1 Cōkkūr 898 Kōta Ravi Mūḻikkaḷam 
2 NeṭumpuṟamTaḷi 900 Kōta Ravi - 
3 Triprangōṭu 910 Kōta Ravi Tavanūr 
4 Poṟangāṭṭiri 910 Kōta Ravi Mūḻikkaḷam 
5 Trippūṇittuṟa 913 Kōta Ravi - 
6 Trikkākkara 913 KēraḷaKēsari - 
7 Trikkākkara 953 InduKōta - 
8 Trikkākkara 959 InduKōta Mūḻikkaḷam 
9 NeṭumpuṟamTaḷi 960 InduKōta - 
10 Trikkaṭittānam 991 Bhāskara Ravi  - 
11 NeṭumpuṟamTaḷi 996 Bhāskara Ravi - 
12 Trikkākkara 999 Bhāskara Ravi Mūḻikkaḷam 
13 Trikkākkara 1009 Bhāskara Ravi - 
14 Trikkaṭittānam 988? Bhāskara Ravi - 
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15 Trikkaṭittānam 1004? Bhāskara Ravi - 
16 Tiruvañcikkuḷam 1036 RājaSimha - 
17 Tiruvaṇṇūr 1044 RājaRāja - 
18 Trikkaṭittānam 1050 Ravi Varma - 
19 NeṭumpuṟamTaḷi 1090 Rāma ––––– - 
20 Talakkuḷattūr 883 ––––Tiruvaṭi - 
21 Tiruvangūr 11th c - - 
22 Tiruvalla 907 VīracōḷaParāntaka Mūḻikkaḷam, 

Śankaramangalatt
uKaccam 

23 Rāmantaḷi 929 - - 
24 Kaviyūr 952 InduKōta Mūḻikkaḷam 
25 Trikkākkara 950 InduKōta - 
26 Māmpaḷḷi 973 Bhāskara Ravi - 
27 Tiruvanmaṇṭūr 973 ŚrīvallavanKōtai Mūḻikkaḷam 
28 Tiruvanmaṇṭūr 973 ŚrīvallavanKōtai - 
29 Dēvīdēvēśvaram 973 Mother of ŚrīvallavanKōtai Mūḻikkaḷam 
30 Tiruvaṇṭūr 11th c  Śrīkaṇṭha? - 
31 Vēḷam 12th c - - 
32 Karikkāṭu 11th c - - 
33 Pulpaṟṟa 11th c - - 
34 Cikkiram ninth c Kōta Ravi Taviranūr 
35 Pūkkōṭṭūr 10th - Mūḻikkaḷam 
36 Alanallūr 11th c - Mūḻikkaḷam 
37 Gōdapuram 11th c - - 
38 Vāḻappaḷḷi 832 RājaśēkharaDēvar - 
39 Tiruvāṟṟuvāi 861 Sthāṇu Ravi Kulaśēkharan - 
40 Aviṭṭattūr - - Kaṭāngāṭṭu 
41 Tarisāpaḷḷi 883 (?) Sthāṇu Ravi Kulaśēkharan - 
42 Putukkōṭu 946 ( ?) InduKōta - 
43 Veṇṇayūr 962-1021 Bhāskara Ravi - 
44 Iringālakkuṭa 11th c Bhāskara Ravi - 
45 Panniyankara 1021-

1036 
Ravi KōtaRājaSimhan - 

46 Tāḻakkōṭu 1021-
1036 

Ravi KōtaRājaSimhan - 

47 Tiruvālūr 1089-
1122 

RāmaKulaśēkharan - 

48 Rāmeswaram 1102 ŚrīKulaśēkharan - 
49 Airāṇikkuḷam 1089-

1122 
RāmaKulaśēkharan Mūḻikkaḷam 

50 Pārtthivapuram 866 Karunantaḍakkan - 
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51 Māmpaḷḷi 1206? RāmaKēraḷa Varma - 
52 Kiḷimānūr 1168 Udayamārthāṇḍa Varma - 
53 Tiruvambāṭu 1196 Udayamārthāṇḍa Varma - 
54 Mitrānandapuram 1196 MaṇikaṇḍaRāma Varma - 
55 Veḷḷāyaṇi 1196 MaṇikaṇḍaRāma Varma  
56 PaṟambanTaḷi - - Mūḻikkaḷam 
57 Painkaṇṇūr - - Mūḻikkaḷam 
58 Māṇiyūr - - Mūḻikkaḷam 
59 PaṟambanTaḷi 11th c - - 
60 Triprayār 10th c - Mūḻikkaḷam 
61 Trikkulaśēkharapuram 11th c - - 
62 Airāṇikkuḷam ninth c - - 
63 Uḷiyannūr 11th c - - 
64 Tiruvanmaṇṭūr 10th c - Mūḻikkaḷam 
65 Kumāranallūr 11th c - Mūḻikkaḷam 

 
 

The inscriptions of medieval Kerala show that most of the fines were imposed 
on people who violated the daily functions and rituals of temples. Those who break 
poojas and other rituals related to the regular functions of the temple were punished by 
imposing fines.(Ramachandran 2007)Fine was imposed on persons who misuse the 
Devaswam property.(Ramanatha Ayyar,1999)Uralar were impeding to give the annual 
profit from Devaswamland to temple also punished through fine.(Ramachandran 
2007)Fine is prescribed for offenders and witnesses and the scribe is mentioned in 
various inscriptions. Those who help the offenders must pay fine to free from the 
crime.( Narayanan,1972)The encroachment of Devaswam property by certain persons 
related to the temple is also considered as a crime. (Ramanatha Ayyar,1999)Most of 
these regulations were included in the KaccamVyavastha. Those who violated Kaccamis 
considered as a criminal and huge fine imposed on them as is evident from the Chera 
inscriptions. The main punishments referred in the inscriptions are ostracism from the 
property and imposing of fines perthe severity of crimes. There were no indications of 
capital punishments related to caste offences in inscriptions.Later the importance of 
fines decreased with the disappearance of Kaccams. 
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ROLE AND PROBLEMS OF AGED WOMEN: INDIAN PERSPECTIVE 
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ABSTRACT 
 
The conventional roles of Women have experienced a few changes because of financial 
needs and a few endeavors were made to convey perceivsability and standard women's 
commitment to the general development and improvement of society.   Aged women 
can played a responsible role as a mother, sister, daughter and wife, because of these all 
roles can played as a responsibility by their relations, families etc. In the present 
women’s status in the present societies are even now-a-day. As per the Indian tradition, 
families have been described to provide social security to old age members of the 
family. Today changing family structure is caused increased problems of old age 
people. Emerging prevalence of nuclear families in recent years, the old rich family 
members are exposed to psychological, physical and financial insecurity.  The present 
elder women faced number of problems as psychological, economically, physiological 
sociological and political manner also. In the role of women in any country is very 
essential because of if every mother can create real patriotism on her children after some 
days or years perfect nation building is shown by the children activity through correct 
aspects of services. The main objectives of this paper are to identify the issues faced by 
elderly women in India and to offer an insight to elderly women human rights. This 
paper also discusses the Challenges faced by India women with reference to elderly 
population and the policies and suggestions to encounter the future situation of ageing. 
 
Key words: Aged Women, Role and Status, India. 
 
INTRODUCTION 
 
 The general development of a nation relies on the-maximum usage of people, the two 
men and women. The last two hundred years have seen a considerable, verifiably 
uncommon, expansion of women's rights, both economic and political In India women 
contain almost 50% of the aggregate populace With the advancement of time, the truth 
has now been perceived that without guaranteeing women development, the national 
development can't be accomplished. In every single industrialized nation, women went 
from being the property of their spouses or potentially their fathers, with not very many 
legitimate rights, to having the same political rights and the majority of 
indistinguishable economic rights from men. The general advancement of a nation relies 
on the maximum usage of her kin, the two men and women. The last two hundred years 
have seen a significant, truly extraordinary, expansion of women's rights, both monetary 
and political In India women involve almost 50% of the aggregate populace with the 
headway of time, the reality has now been perceived that without guaranteeing women 
development, the national advancement can't be accomplished. In every single 
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industrialized nation, women went from being the property of their spouses as well as 
their fathers, with not very many legitimate rights, to having the same political rights 
and the greater part of indistinguishable monetary rights from men. Women's equivalent 
interest in political life plays a pivotal role in the general procedure of the headway of 
women. It is not just an interest for basic equity or majority rules system however can 
likewise be viewed as a vital condition for women's interests to be taken into account. 
The term status incorporates individual and proprietary rights as well as incorporates 
obligations, liabilities and handicaps. The status of women in India has been liable to 
numerous extraordinary changes in the course of the last couple of centuries. From 
square with status with men in antiquated circumstances through the low purposes of the 
medieval period, to the advancement of equivalent rights by numerous reformers, the 
historical backdrop of women in India has been momentous. Women in India are having 
same status and rights as we guaranteeing in various zones like: equality, political 
empowerment, instructive fulfillment, employment, marriage and family life, Race and 
gender, Religion and culture& wellbeing and well-being and investigates the 
requirements connected to each. If not , who is capable or truly casualty of such position 
– Is Women herself or men commanding society or current governing body or political 
strategies Women empowerment by and large has five segments: initially, women's 
feeling of self-esteem; besides, their entitlement to have the energy of control their own 
particular lives, both inside and outside home; and in conclusion, their capacity to 
impact the course of social change to make a simply social and economic request 
broadly, globally and all around. Instructive attainment and economic interest are they 
enter constituents in guaranteeing the empowerment of women. The economic 
empowerment of women is an imperative element of solid economic development in 
any nation. Enabling women upgrades their capacity to impact changes and to make a 
superior society. Other than instructive and economic empowerment, changes in 
women's portability and social collaboration and changes in between family basic 
leadership are essential. Women are more sticklers in the ability to make, support and 
change. 

In a country where female infanticide and feticide are common phenomena, a 
United Nations Population Fund (UNFPA) report suggests that India will have more 
women in its population above 60 years of age. The reasons for this are increased life 
expectancy and prolonged longevity of women. Based on the 2011 census data, the 
population of senior citizens has crossed 100 million in India; while the overall sex ratio 
favors the male population (940 females per 1,000 males), for the elderly population, at 
60 plus, it favors’ elderly women (1022:1000). Analysis shows that in the upper age 
groups, the population of older women is increasing remarkably. At the ages of 65, 70, 
75 & 80 there are 1,310, 1,590, 1,758 & 1,980 elderly women respectively per 1,000 
elderly men. By 2050, women over 60 years would exceed the number of elderly men 
by 18.4 million, which would result in a unique characteristic of ‘feminisation’ of the 
elderly population in India as is being experienced in many provinces of China. Both 
elderly men and women face discrimination, but the problems faced by elderly women 
are fundamentally different from those of elderly men.  
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MAJOR CONCERNS OF AGED WOMEN 

Destitution/ Alienation / Isolation - Marginalization/isolation or alienation in 
old age is among the most common issues that are affecting older women constantly.  

Social insecurity - Older women, who live in cities, are prone to social 
alienation / marginalization in comparison to older women of villages. Due to lack of 
social protection, older women are forced to lead a life full of distress.  

Financial insecurity - With increased life span of older women in old age, their 
financial needs are emerging as a major concern.  

Medical problems - Due to negligence, lack of awareness, financial support and 
religious mindset of women, older women face acute health problems – post 
menopausal problems, cancer, etc. 

Emotional insecurity - Since women are emotionally attached to their near and 
dear throughout their life, in old age they miss it a lot. Emotional support is much 
needed in old age. 

Human Rights and Older Women - Older women face age related 
discrimination, mistreatment, harassment and elder abuse in their life due to lack of 
awareness about their rights and support system available for them in  old age. Indian 
women have always been introvert by nature and their rights are violated from time to 
time.  

SIGNIFICANCE OF THE STUDY   

Issues or problems related to old rich peoples care are in the spotlight of policy debate 
nowadays; when there is rapid social and economic changes in its India and around the 
world, face financial hardship. Therefore it is important to focus on the various major 
psychological, social, economic and health problems faced by old age women, and the 
factors like family care. It is also significant to know the perceptions of old age women 
about the major causes of problems and their negative attitudes towards life, so that may 
help in assessing the scope of social work intervention in the terms of medical/health 
care, emotional support, counseling etc.,  

THE ROLE OF AGED WOMEN IN INDIAN FAMILY SYSTEM 
 
Family is the basic unit of society because of the role it plays in generation of human 
capital resources and the power that is vested in it to influence individual and society in 
general. Women are the gift to the society. During ancient period of India, women 
played a significant role. The role of aged women in Indian family system is as follows: 
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In Joint Family: 
In the previous history, in joint families, the aged women can played as lead role and 
they are given some assistance for their family. They leaded by their own capacity and 
experiences. They are well being of child. In joint families since 19th century women 
played vital role as mother, grandmother and wife, she worked for only their family, it is 
the great responsibility of them. Before the 19th century women lived under the 
economic and disciplinary authority of their fathers until they married and passed under 
the control of their husbands. 
 
In Nuclear Family:  
 In the nuclear family young lady was played leading role in the family. But aged 
women can avoid by the family by the cause of family problems and culture of nuclear 
family. And they are prohibited by their children by the cause of their assistance lack in 
the nuclear families. But, it is the major part in the nuclear families. Aged women are 
avoided, not give the assistance, not provided the primary needs of them by their pupils. 
It is the major issue from nuclear families. Aged women role is very low in the nuclear 
family. 
 
Present Society: 
 In the present society, aged women can played a beautiful role as mother, grandmother, 
wife, sister etc. but in the present society, aged women also felt unhappy with gang 
rapes, sexual offences, harassments and home violence etc. in now a day’s aged 
women’s status is very low, because of male domination in joint families, daughter in 
law domination in nuclear families. In present older women or aged women are avoided 
and prohibited by their children due to lack of responsibility of the children and lack of 
their thinking abilities on elder respect. 
 
PROBLEMS FACED BY INDIAN AGED WOMEN 
Women in India do not have equal access to autonomy, mobility to outside the home, 
social freedom, etc than men. Some of the problems faced by the Indian aged women 
are because of their domestic responsibilities, cultural and social specified roles, etc. 
Safety of women matters a lot whether at home, outside the home or working place.  
The following problems faced by Indian aged women. 
 
Psychological problems:  
The common psychological problems that most of the senior citizens experiences are: 
feeling of powerlessness, feeling of inferiority, depression, uselessness, isolation and 
reduced competence. With growing age, senior citizens experience various anatomical 
and psychological changes. These changes bring many psychological, behavioral and 
attitudinal changes in them. The number of people in old age homes is constantly 
increasing and also most of the parents are now deciding to live in old age homes rather 
than living with their children. Nowadays these people are facing the problems like lack 
of care, emotional support and economic support from the family etc. Our culture 
recognizes the status of the parents as that of God. Various psychological problems can 
emerge during old age as aged women in India. Many of the psychological problems 
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could be analyzed within the context of family system. In the psychological analysis of 
the aged women in the present society, the aged women are facing the careless and 
support less, mental and illness related thinking’s, way of thinking disorders and lack of 
needs providing by their children in the present day problems of aged women in India.  
 
Economical problems: 
Elderly people face several challenges and one of the most important among those is 
the problem of financial insecurity. Old age dependency ratio is increasing and it is 
projected to increase continuously, with higher share from rural areas than in urban 
areas. Widow, poor and disabled elderly constitute more disadvantaged among elderly 
population. Aged women, especially widows, face many disadvantages, like a 
substantial gender differential exists in the ownership of property and assets and in role 
and participation in the family as compared to aged men in both urban and rural India, 
which consequently affects their access to various basic necessities like food, housing 
and health. Pension and social security is restricted to those who have worked in the 
public sector or the organized sector of industry.   The growth of aged women security, 
welfare and well being of all is completely depends upon the economy. The aged 
women can face the economical problems as personal assistance, lack of needed money 
for their personal needs, and lack of economic need for their health care and treatment. 
These all are main economical problems of the aged women as lack of money due to 
primary needs.  

 
Social Problems: 
Sociologically, aging marks a form of transition from one set of social roles to another 
and such roles are difficult. However, in modern society, improved education, rapid 
technical changes and new forms of organization have often rendered obsolete the 
knowledge experience and wisdom of senior citizens. Once they retire, elderly people 
find that their children are not taking advice from them. This realization often results in 
feeling loss of status, worthlessness and loneliness. Aged women suffer social losses 
greatly with age. Their social life is narrowed down by loss of work associated, death of 
relatives, friends and spouse and weak health which restricts their participation in social 
activities. The home becomes the centre of their social life which gets confined to the 
interpersonal relationship with the family members. Due to loss of most of the social 
roles they once performed, they are likely to be lonely and isolated severe chromic 
health problem enable them to become socially isolated which results in loneliness and 
depression. 
 
Family problems: 
In the society aged women can face major problems in their families. In the joint 
families aged women can plays lead role in the family problems of aged women, women 
can makes as a wife , mother, grandmother and any character irrespective of age they 
are worked as a machine for male society it is also a major problems of the aged 
women. In the critical conditions of family, they are also faced as problem of feelings of 
inadequacy and insecurity. By the causes of family issues and disturbances, aged 
women can play a responsible role for their children on their family. In the critical 
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conditions women can’t dropout from the problems for and with their love and affection 
among the child. But in the male they are sometimes neglected their child it is also the 
major problem of the aged women. In single women family, in male less family, in 
widow family aged women are played a great role as their responsibility. In female 
depended families, they are faced major family problems as insecurity, lack of money 
for growth of their child and family.  
 
Health problems:  
Health problems are supposed to be the major concern of a society as senior citizens are 
more prone to suffer from ill health than younger age groups. It is often claimed that 
senior citizens are accompanied by multiply illness and physical ailments. Besides 
physical illness, the senior citizens are more likely to be the victims of poor mental 
health. Mental disorders are very much associated with old age. Decline in mental 
ability makes them dependent. They no longer have trust in their own ability or 
judgments but still they want to tighten their grip over the younger ones. They want to 
get involved in all family matters and business issues. There is lack of provision of 
medical aid, and proper familial care, besides insufficient public health services to meet 
the health needs of senior citizens. The major health problems faced by aged Indian 
women are chronic deceases, viral fevers, death caused deceases and various illness 
problems. And major health problems are joint pains, low immunity, blood pleasure, 
dental problems, nutrition deficiency, gastro urinary disorders, general weakness, 
hearing impairments and general sensory loss etc. other deceases of the locomotors 
system , fibrosis, gout, and arthritis etc., 
 
Environmental problems:  
In the summer, they are felt unhappy by the high temperature and heavy sweat and 
suffering with lack of water in some areas. As well as in winter season aged women are 
suffering with low temperature, cold, cough and shivering etc. in some situations they 
are felt unhappy by their environmental critical conditions and by the some seasonal 
deceases i.e. typhoid, malaria , dengue and some skin deceases etc. Environmental 
factors play an important role in the quality of life of older people who often have 
difficulty maintaining physical, psychological, and social functioning. According to the 
general ecological model of aging a person’s functioning is the result of their physical, 
psychological and social resources, environmental and their ever changing 
environments, both the individuals’ competencies and demands of environmental 
factors change as part of the process of ageing and aged women. 
 
Financial problems: 
Aged women are required to take medicines and obtain regular medical check-ups. 
When they are financially strong, they do not experience any problems and are able to 
meet their expenses appropriately. On the other hand, financial problems experienced by 
the individuals, leads to deprived health conditions. The reason being, in case of 
illnesses and diseases, they are unable to obtain medical treatment or even medicines. 
Hence, to maintain good health, these individuals either prefer to obtain free medical 
check-ups or if they are engaged in jobs, then medical assistance and other benefits are 
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provided to them by their employers. There have been establishment of organizations 
that provide health care and medical facilities to individuals belonging to deprived and 
economically backward sections of the society.  
 
Biological problems:  
Aged women faced by biological problems are lack of immunity, chronic deceases, 
many other deceases, death caused and illness. According to the national council on 
ageing about 92 percent of seniors have at least one chronic decease and 77 percent 
have at least two. Heart decease, stroke, cancer, and diabetes are among the most 
common and costly chronic health conditions causing two thirds of death each year. 
These are all associated with chronic conditions. 
 
Behavioral problems: 
In the aged women behavioral problems are known as thinking disorders by their 
conflicts. By the different issues of the ageing some are like to talk without stopping, 
without thinking, and suffered by the dominated roles and by previous history work 
nature in the family. Some are avoided others by their insecurity and inferiority. Some 
are miss-behavioral to others by their behavioral problems. Some are suffered with 
mental illness by their problems of thinking. 
 
Income insecurity and dependency is the major issue among the older persons. In this 
cause we can avail the better benefits for them. Aged women are suffering with number 
of health issues. But these all are eradicated by the providing valuable and effective 
services through the national programme of health care for elderly for dedicated works 
on elder women and develop the nature of self assistance rising with personality. In 
present society, based on strong research older women are suffered with no. of conflicts 
by their thinking disability in this cause modification mindsets older women is essential. 
In the field of aged women related issues solving, if social work principles and methods 
are correctly practiced and then we see effective results on elder women issues through 
professional social work practice. 
 
CONCLUSION: 
 
In now-a-days status of aged women is low, but this is high up by the practice of social 
work methods is very essential. The aged women is suffering from various problems as 
psychological, physical, biological, environmental, health are the world scenario 
problems of aged women. But the social workers are played vital role as their case work 
and its principles for solving their individual problems a psychological ordinary nature. 
As well as whom are suffered with unique problems in that situation by the social 
worker’s group work practice among aged women’s, Which the unique problem are 
raised. The problems are critical manner; these problems are solved as good social work 
practice as the community organization’s perspective.  
Changing role and status of aged women is well explained as status, history problems of 
the aged women. Aged women can plays a vital role in some valuable families as joint 
families as mother, grandfather, wife as well as a leading roles are played by them. In 
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nuclear families there is not available because of the lack of knowledge about family 
relations. These relations are affected by the problems of aged women in psychological, 
economical, family, health, environmental, biological, and behavioral and problems 
based on the sexual offences. By the critical characters of family system in different 
families aged women’s status is low by the different conflicts of them. By these causes 
changing role and status of aged women is very low and its increases very essential for 
the high status of aged women in any society. There have been implementations of 
measures and policies that aim at alleviating the problems of the aged people. These 
include, improving the economic and social welfare, improving the health conditions, 
improving their participation in activities and functions, implementation of national 
policies and programs, residential aspects, family and community, education, non-
government organizations, extra-curricular activities and living separately.  The most 
important aspects are health care, financial security, housing and family and community 
support. When these are available then they are able to live their lives efficiently, 
practice their norms and principles, make their own decisions and are able to get along 
with other individuals.  
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 Abstract 

This paper presents the analysis of the admirable understanding of the problems and 
predicaments of the women protagonists of her novels. She has always projected that the 
modern woman though vehement in rebellion, is the negative product of the generations 
of traditional suppression. Jhabvala treats the theme of feminine quest with the keener 
awareness of the domestic, social cultural, economic and philosophical implications. 
She tries to go deep into the forces that condition the growth of a female in the 
patriarchal society. 

Key words: Feminine Quest, Traditional Suppression, Rebellious Spirit, Cultural 
Assimilation  

Ruth PrawerJhabwala’s fiction revolves around woman as she explicates the issues of 
feminine quest as there are no memorable male characters in her works. Jhabvala’s 
creativity as a feminine writer is the result of her expatriate sensibility modified 
enriched and also enraged by her Indian family life and twenty five years’ stay in this 
country and then her flight to America for a greater exposure to her genius there. She 
has articulated in her writings the feminine sensibility and feelings of passions, hopes 
and aspirations, and fear and frustrations of the woman folk with the cultural 
intersection and assimilation of at least three prominent continents of this planet. Being 
of Polish-German origin, brought up and educated in England, she remains a foreigner. 
Yet married to an Indian, having lived in India for more than twenty five years, and by 
her peculiar position of daughter-in-law in the family, having access to the deepest 
cultural rhythms of Indian society and life, she brought a greater degree of personal 
involvement to her exploration of cultural assimilation in India than her predecessors of 
the expatriate tradition for most of whom their state of exile was incidental and 
temporary. Ruth Jhabvala has cultivated and demonstrated the literary qualities which 
are peculiarly her own and which has portrayed the predicament of feminine 
sensibilities of Indian, European and American woman along with her artistic vision 
widening from phase to phase of her career. We observe a live portrayal of the feminine 
quest for identity in the dominating traditionalism of Indian society on the one hand and 
the obsessively enigmatic self-centered yet self-destructive women in the cosmopolitan 
set up of modern western world on the other. 
 
   One of Ruth Jhabvala’s major contributions to the fiction written by expatriates in 
India is her introduction of the Intra-Indian context into a tradition of writing that 
obsessively viewed India as it affected the European. In her first five novels and in 

Page 16 of 220



  
INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:10(7), OCTOBER :2020 

 

www.ijmer.in  
 

many of her early stories, Ruth Jhabvala explores Intra-Indian interactions on the cross-
cultural levels. The essence of Indian reality is pictured accurately by her in satirizing 
the Indian middle class aspects in novels like The House holder (1960) and A Backward 
Place (1965) and in stories like An Experience of India (1960). In these novels we see 
women making efforts to lead a liberal life.  The clashes and resolutions she depicts, in 
this early phase of her writing career, reflect her own predicaments and their resolutions 
vis-à-vis India. As a novelist Jhabvala's concern is to give a true picture of middle class 
society in urban India. She achieves her object by arranging incidents that throw light on 
the essential traits of her characters. 
 
Jhabvala's writing career falls into three phases: the initial phase includes the first five 
novels from To Whom She Will to Get Ready for Battle, which are primarily concerned 
with Indian domestic and social problems; the second phase which includes A Backward 
Place. A New Dominion and Heat and Dust, sees a shift in interest from the 
predominantly Indian concerns of her earlier novels to a concern with the Europeans in 
India-reflecting Jhabvala's own heritage; and the third phase is that of her more recent 
American' novels. In this section, there are four novels from In Search of Love and 
Beauty to Shards of Memory.In her essay Myself inIndia published in 1966, she 
describes the problem of western attitudes and responses towards India and gives it a 
form of cycle with three stages. India is always there in her mind, whether India is 
marvelous or not so or whether even abominable. All the three stages are divided with 
India in mind and not according to Europe or America. She also says that all these three 
stages are in a circular cycle and even abominable India would change to marvelous 
India. Thus love-hate relationship with India continues for her. 
 
    Each of the three phases of her fiction bears on the issues of cross-
cultural assimilation, romantic idealism, the shedding of illusion and the 
search for wholeness of womanhood. Her focus has reached profound 
into the subconscious and unconscious of her woman characters and she 
explores cultural assimilation as well as the enigma of self-destructive 
illusions, anxiety, psychic malaise and ennui in rootless society with the 
feminine point of view. Since her fiction centers on women and she 
observes the issues that feminism tackles with, there is a live portrayal of 
the feminine sensibilities and their quest for identity in the patriarchal 
society that renders them effectively powerless. The articulation of the 
whole array of the feminine feelings and passions, hopes and aspirations 
and fears and traumas through women protagonists and by women 
writers is a phenomenon of development in her literature.Jhabvalahave 
written with feminine perspective and depicted the sufferings and defiant 
upsurges under the socio-cultural stresses and strains in traditional and 
conservative Indian set-up. She has given a clear and confessional 
exposure of the feelings, sentiments, hopes and aspirations passing 
through woman’s consciousness. She depictedthe feminine perspective, 
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sufferings and defiant upsurges under the socio-cultural stresses in 
traditional and conservative Indian set-up. 

Jhabvala presents in her fiction the minute details of the people and their problems. Her 
novels stand in a unique relationship to Indian literature in English. Khushwant Singh, 
while bracketing Ruth PrawerJhabvala with R.K. Narayan, calls her “a fine interpreter 
of contemporary India in fiction.” Perhaps this remark, seen in the light of Jhabvala’s 
achievement as a literary artist, is of course true. As a writer writing about India, she has 
earned a coveted place among the novelists of contemporary India. Ruth PrawerJhabvala 
has shown in her novels that she is well aware of the particularity and unique nature of 
every personality. She has acquired a rare grasp of the Indian situation by virtue of the 
special status of her marriage to an Indian and her stay in India. She writes about the 
furious social scuffling of the present-day Indians revealing the tragedy beneath the 
social evils. Jhabvala’s deep interest and involvement with the life around her has 
provided her with an angular vision sufficiently distinct from those of Westerners who 
wrote about India. She was familiar with life and manners of her adopted country and at 
the same time gifted with the western sensibility which endows her with a unique insight 
into the typical traits of Indians, particularly the structure of lives ofurban upper and 
lower middle classes as they keep on undulating between tradition and modernity. She, 
therefore, presents with utmost care and sympathy the Indian tradition, culture, 
civilization, manners, systems, pattern of living and values. She has projected in her 
novels clash between orthodox tradition of a male-dominated Indian society and 
modernity, between materialism and genuine idealism and finally the East-West 
encounter. She has shown equal love and regard for both types of women characters 
whether she is traditional or modern. She has always projected that the modern woman 
though vehement in rebellion, is the negative product of the generations of traditional 
suppression. Jhabvala treats the theme of feminine quest with the keener awareness of 
the domestic, social cultural, economic and philosophical implications. She tries to go 
deep into the forces that condition the growth of a female in the patriarchal society. 

Her delight in India is reflected in her early first phase novels, particularly To Whom She 
Will (1955) and The Nature of Passion (1956). In these Jane Austenish comedies of 
manners Jhabvala tries to write from an insider’s perspective, about joint-family life, 
about arranged marriages versus love marriages, and about the conflicts which arose 
between a modern Westernized youth and traditional parents and persons of older 
generation. Individual aspirations and social immobility, the clashes between the old and 
the new recur in almost all her early works. The fictional representation the phase of 
romance with India has resulted in the writing of four novels —To Whom She Will 
(1955), The Nature of Passion (1956), The Householder (1960) and Get Ready For 
Battle (1962). All These four novels are not generally involved with 
Europeans but portray Indian families and dilemma of women with lights 
of modernity coming on. The first two novels To Whom She Will and 
The Nature of Passion treat the theme of disenchantment in its gentlest 
and most compassionate form. The comic mismatching of pairs of lovers 
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who, as the novels progress, discover the difference between illusions 
and hard realities. Highlighting Jhabvala's thematic perspective Neeta 
Gupta has observed: 

    "There is an abundance of drab and dreary details of daily living yet 
amidst all this Jhabvala skillfully unravel the complex web of human 
relationships- fathers and sons, fathers and daughters, brothers and sisters, 
sisters and sisters, aunts and uncles, mothers-in-law and daughters-in-law, 
husbands and wives-and so on." 

Amrita Chakravarty, the young protagonist of her novel To Whom She Will encounters 
the opposition and suffers the blows of social bondages and at the same time there is no 
confidante for her and she has to rely on herself. Yet Amrita seems more sensible, 
more tactful, less noisy and vociferous than her mother and her 
cautiousness and self-consciousness are attributed to her upbringing and to 
her schooling at Lady Wilmont College. She belongs to, but does not identify 
with, a lineage of high birth cherishing obsolete western values. Amrita is repelled by 
the attitudinizing, selfishness and malevolence she sees around her and mistakenly 
believes them to be the products of Western sophistication.  She is timid yet 
demonstrates defiance, inherently cautious yet prepared for recklessness, 
precisely refined yet unhappy with refinement, English by training yet 
Indian by preference. Jhabvala, in this novel, portrays the tragedy of love marriage 
in which the person tries to pretend to please the lover but after marriage chasm 
develops when reality is known. 

Jhabvala  has successfully portrayed an astonishing picture of the average middle class 
Indian women of traditional household but it is clear that whenever woman has revolted 
against the male dominated patriarchal social system she does not get any support or 
love from her own community. 
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Abstract:  
Soil Corrosivity is investigated through mechanical, physical and chemical 

analysis of soil.Twenty soil samples were selected from Thane region, on the basis of 
location near to metallic structure, water transmission and distribution lines to predict 
the possible impact of soil Corrosivity parameters. Four ferrous alloys were selected to 
study the corrosion of alloys in soil environment. Corrosion study was carried out by 
weight loss method according to standard procedure of ASTM G162-99 standard. It was 
found that soil with low resistivity show high corrosion rate of alloys. Soil with high 
chloride and sulphate content shows high corrosion rate. Other parameters of soil shows 
combined effect on corrosion rate with moisture content. 

     
Key words: Ferrous Alloys, Resitivity, Weight Loss, Corrosion Rate 
 
Introduction:  

The corrosion of underground structure is a very widespread problem. 
Structures such as natural gas and crude oil pipelines and water mains are only some of 
many structures reported all around the world1-4. When a gas or crude oil pipelines fails, 
there is high degree of environmental, human and economic consequences.  In August 
19, 2000, 30 inch diameter natural gas transmission pipeline ruptured adjacent to the 
Picos River near Carlsbad, New Mexico. EPNG in its incident report to Research and 
Special Programme Administration (RSPA) stated the cost of incident was $998.265. 
Failure of water mains can be equally disruptive because people depend on it for various 
purposes. 
 Global development of Industry, transport and communication suggest that greater 
amount of metals and alloys are used in underground construction.  Protection of 
metallic structures from soil corrosion and lengthening of their lives with minimum 
expenses have become the important considerations. 
 Systematic research work is now being carried out in Europe, America, India and other 
countries to have a firsthand knowledge on the Corrosivity of important soil types of 
these countries on metals.  It is believed that corrosion of underground metals and alloys 
is a matter of great economic interest. For instance, a rough figure of estimated annual 
direct cost of corrosion of underground gas pipelines only in USA in 2002 is about $ 5 
billion dollars where as the total direct cost of corrosion for USAs drinking water and 
sewer system was estimated at $36 billion6. 
 According to certain estimates the direct loss due to corrosion in India to about Rs. 
36000 crores per annum7.Factors that might be expected influence the corrosion of 
metals and alloys are many and involve properties both of metals, alloys and of soil 
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environment. Many authors have demonstrated a correlation between the corrosion 
occurring in soil and individual or small groups of the possible influencing factors. 
Romanoff 8 classifies corrosive factors under the four heading of aeration, electrolyte, 
electrical factors, and miscellaneous, the last group containing man made alterations to 
the natural soil environment and the effect of bacteria. 
 A number of variables have been shown in the corrosion of metallic structures buried in 
soil, e.g. moisture content, pH, resistivity, and redox potential 8-11.Tomashov and 
Mikhailovsky12 have emphasized the importance of water content while Stratfull276 has 
shown optimum water content to give minimum resistivity that can be correlated with 
aggressiveness of soil.  Corrosion is also caused by the formation of differential aeration 
and concentration cells due to soils of different compositions and textures present along 
the metal structures 16. 
 Normally in the absence of air, there should be no corrosion under neutral conditions as 
the oxidant-cum-cathodic depolarizer oxygen is absent 4.  However extensive corrosion 
has been reported under such conditions due to anaerobic sulphate reducing bacteria 20. 
 Many workers have suggested field and laboratory test for the assessment of single 
contributory factor towards soil aggressiveness but as Tomashov and Mikhailovsky12 
have pointed out, there exist no single comprehensive test that will completely 
characterize a soil.  In other words soils vary widely in their physical, chemical and 
electrical properties.  Although these factors are considered important for Corrosivity of 
soil but many attempts to establish a clear correlation between these factors have not 
been successful.  However an attempt has been made to study the role and extent of 
corrosion caused by an individual effect of each factor of soil.  Survey of twenty 
different soil samples from Thane region was carried out.  The physical, mechanical and 
chemical properties of selected soils samples were also determined to study the 
relevance of these factors with the rate of corrosion of selected ferrous alloys. 
Materials and Methods  
The Study Area 
 Thane is a part of Konkan area 17. Konkan as a distractive soil zone is characterized by a 
high monsoon rainfall, which decreases from 2671 mm in Vengurla in the south of 1759 
mm in Dahanu in the north, by the relief, by the presence or absence of Laterites and by 
the past and present influence of the sea including coastal deposits.  The coastal zone of 
southern Konkan consists predominantly of Laterites along with some coastal saline 
lands and some alluvial soils along the Rivers.  The Texture of the lateriic soils ranges 
from Sandy, silty to clayey loams.  Coastal saline soils have a high salinity total 
dissolved salts being around 0.6%.  The alluvial soil is freely drained silty loams and 
resembles in many aspects of brown soils. 
Soil Sample Collection and Information of sampling stations:  

Twenty different soil samples were collected from Thane region, general 
information of sampling station is presented in Table-1. Drinking water supplies will 
increasing is tapped from distant sources.  To carry the water to uses, transmission and 
distribution pipeline system will have to build.  Water is brought from vaiterna dam, 
Bhatsa dam to Temghar water purification plant and then municipal corporation supply 
the water for drinking and industrial purposes. Thane and its suburb are densely 
populated and due to infiltration of sewage water, industries and transportation, and 
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during high tide vacuum of underground soil are filled with creak water which increases 
the salt content of the soil considerably.  Due to this many times, water pipelines get 
leaked and ruptured as a result of soil corrosion. This was also reported in daily local 
and national news papers like Loksatta, Times of India, and Hindustan Times etc. 
 The soil samples were collected only from the area or nearby area through which 
pipeline passes or metallic structures buried in the soil.  

Soil samples were collected only once i.e. in the month of December, after 
collecting the soil samples they were immediately analyzed in the laboratory. 
Corrosivity of Soil through Analysis 

To investigate the Corrosivity of soil, parameters were considered for physical, 
mechanical and chemical analysis are temperature, redox potential, electrical 
conductivity, salt content, moisture content, resistivity, organic matter, texture, pH, total 
alkalinity, chlorides, sulphates, nitrate, phosphate and total exchangeable cations (Ca2+, 
Mg2+, Na+& K+)  

Temperature of the soil samples was determined by mercury thermometer by 
placing the thermometer in the soil sample directly.  

20 g of powdered soil sample was taken in a beaker and 100 ml distilled water 
was added to it to bring the soil water ratio 1: 5. This soil suspension was used to 
determine pH, electrical conductivity, and redox potential. 

The 1:5 soil suspensions were filtered through Whatman No. 41 filter paper 
and used for the estimation of total alkalinity, chlorides and sulphates by following the 
procedures52,53. 
The parameters like nitrate, phosphate, total exchangeable cations, moisture content, 
organic matter, resistivity and texture are also determined by using standard procedures 
54,55. 
Texture: 

Soil is made up of from sand silt and clay. The relative amount of clay, silt and 
various grades of sand and gravel which compose the soil mass is called as Texture 18.
 Soil Texture was determined by International pipette method 18,19. The 
percentage of sand, silt and clay were computed using soil texture software by United 
State Department of Agriculture (USDA). 
 Resistivity: 

Soil resistivity is the best criterion for estimating the Corrosivity of given soil 
in the  laboratory  where the vital parameter of moisture can be controlled 20.   
Resistivity of soil samples was  determined by standard procedure prescribed by ASTM 
Standard G187-05 21. Resistivity of soil samples was determined using multi 
combination meter (millimeter and milli voltmeter with  external battery). The soil 
samples were placed in rectangular boxes with an open top (Fig.2.3) . 
The box was filled to the top with soil. The value of resistivity was evaluated using 

equation. 

 =
     

  

 = resistivity of soil sample in ohm. cm. 
R = resistance of soil sample. 
W = width of the soil box in cm.  
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L = length of the soil box in cm. 
D = depth of the soil box in cm. 

Procedure for Corrosion Studies:  
Ferrous alloys like mild steel, SS-304, SS-316, SS-430 were used for corrosion 

studies.  The strips of alloys were purchased from the market.  Rectangular strips of 
5x1x0.1cm were used in laboratory immersion corrosion test method 22. 2 mm hole was 
drilled in the corrosion coupons near one end for mounting.  A few of these coupons 
were chosen for elemental composition analysis.The elemental composition analysis 
was determined using optical emission spectrometer (Foundry Master, Germany) 23. The 
elemental chemical composition is presented in Table-2. 

The procedure for preparing, cleaning and evaluating of corrosion coupons was 
carried according to ASTM Standard G1-90 24. 
 Before the measurements the coupons were abraded successively with 100, C-150, C-
300 and C-400 grade emery paper until surface was cleaned to mirror finished.  The 
coupons were degreased with double distilled acetone, dried in warm air and kept in 
desicator for 1 hour and weighed with an accuracy of 0.00001 gm (0.01mg) using 
Mettler Toledo balance (Model Ax205 CE Switzerland). Coupons were kept in 
desicator until the experiments were started. 
 The corrosion study of ferrous alloys in soils was carried according to standard 
procedure of ASTM G162-99 25. 1 kg of soil samples were transferred in 7 self locking 
ploythene bags. The bags were labeled as A, B, C, D, E, f and G.  The weighed coupons 
were buried in soil samples.  The coupons were retrieved from the samples after six 
hour, cleaned, washed and dried as recommended in the standard procedure of ASTM 
G1-9024 and reweighed.  The weight loss was recorded for each sample. The same 
procedure was followed for 20, 24, 48, and 96 hours.  Duplicate experiments were 
performed in each case and the mean value of the weight loss has been recorded.  All 
the experiments were carried out in the laboratory of room temperature.  The corrosion 
rate in each case was calculated using the formula, 

 (mgdm day ) =
W −W   K 

A  T  
Where; 
Wi = Weight of coupon before corrosion in (g) 
Wf = Weight of coupon after corrosion in (g) 
A = Geometric area of the coupon 
T = Time of exposure in hours. 
K = 2.4 x 106 
Results and Discussion 

Physical, mechanical and chemical analysis of soil samples were presented in 
Table-3,4 and 5.The ferrous alloys, mild steel, SS-304, SS-306, SS-430 were buried in 
different soil samples. The corrosion rates were studied after 6, 12, 24, 48 and 96 hours. 
The result of the corrosion rates of various time intervals and surface appearance of the 
ferrous alloys have been presented in Table-3 to 4 and some of the important 
observations related to corrosion process are correlated with physical chemical and 
mechanical parameters of soil. 
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Contact Period and Corrosion rate: 
 The variation of corrosion rate at various time intervals with different ferrous alloys for 
soil sample No. 2 is shown in the Fig. 4.1 and 4.2. It is seen from the Figure (plot) that 
rate of corrosion is always high in the beginning for each alloy and then corrosion rate 
decreases slowly up to 96 hours. 
Texture and Corrosion rate 

 Soil samples which are clayey and clayey loam, in nature shows high 
corrosion rate. However in few cases loamy soils also shows high corrosion rate 
(Sample No.2, 8,11,12 and 19). 
Redox Potential and Corrosion of Ferrous alloys   
The variation in corrosion rate with redox potential in different soil samples for ferrous 
and non ferrous alloys and non ferrous metals is shown in Fig. 4.3. It has been observed 
that soil sample No. 2, 3, 4, and 5 having low redox potential but high corrosion rate. 
Soil sample No. 11, 12, 14 and 19 51 having high redox potential and high corrosion 
rate. Remaining soil samples having high redox potential but low corrosion rate. 
Moisture content and Corrosion of Ferrous alloys   
The variation of corrosion rate with moisture content in different soil samples for 
ferrous alloys is shown in Fig. 4.6. It is revealed that sample no.11,12,18,and 20 show 
low corrosion rate with low moisture content (below 20% moisture). Soil sample No. 
1,2,3,4,5,and 8  shows highest corrosion rate with high moisture content (above 20% 
moisture) while remaining soil samples shows high corrosion rate with high moisture 
content (above 20% moisture).  
Chloride content and Corrosion of Ferrous alloys   
The critical analysis of data on corrosion rate with chloride in different soil samples 
(Fig. 4.7 ) for  ferrous alloys  shows that the sample No.1,2,5,8,10, 11,12,14, and 15 
show high corrosion rate with high chloride content. Soil sample no. 16 to 20 show low 
corrosion rate with high chloride content while soil sample No.2,3,4,6,7,9, and 13  show 
high corrosion rate with low chloride content. The effect of chloride on corrosion rate 
depends on moisture content in soils. 
Sulphate content and Corrosion of Ferrous alloys   
The examination of variation of corrosion rate with sulphate content for different soil 
samples (Fig. 4.8) for  ferrous alloys indicates that soil sample No.2,4,7,11,14, and 19 
show high corrosion rate with high sulphate content. Soil sample No.3,5, 8,15  show 
high corrosion rates with low sulphate content. While soil sample No.11 to 20 show low 
corrosion rate with high sulphate content 
Salt content and Corrosion of Ferrous alloys 

The examination of the variation of corrosion rate with salt content for 
different soil samples for ferrous alloys indicates that soil sample No. 2,3,5,11,12,14 
and 19 shows high corrosion rate with high salt content, while remaining soil samples 
shows low corrosion rate with low salt content. 
Resistivity Corrosion of Ferrous alloys   

The critical analysis data on corrosion rate with resistivity in different soil 
samples for ferrous alloys shows that the sample No. 2, 5, 6, 11, 12, 14, and 15 shows 
high corrosion rate with low resistivity. Soil sample No. 19 shows high corrosion rate 
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with high resistivity while remaining soil samples shows low corrosion rate with high 
Corrosivity (Table 3,6 &7). 
 Soil is a complex material, a porous, heterogeneous and discontinuous environment 
constituted by mineral, or organic solid phase, water liquid phase, air and other gas 
phase. The various components of metals and alloys buried in soil undergo corrosion by 
complex electrochemical processes because of different soil electrolytes nature. The 
conditions for the formation of electrochemical heterogeneity on the surface of metal, 
leading to the development of corrosion were studied through corrosion of metals and 
alloys in liquid electrolytes particularly in aqueous solution26. The basic laws for the 
formation and function of local corrosion cells remain valid for the development of 
corrosion in humid soil; such corrosion processes are electrochemical in nature. Some 
peculiarities observed in electrochemical corrosion under soil conditions are discussed.  
 The factors that influence corrosion in soil are numerous as soil type, soil resistivity and 
soluble ion content, soil pH, redox potential and the role of microbes in soil corrosions. 
Soil properties depend on soil particle size distribution, organic content, mineralogical 
compositions and structure. Soil profiles are developed from parent materials in 
response to factors associated with climate. It has been observed that metals and alloys 
buried in soil have shown localized corrosion but not uniform corrosion 8,26-,29. 
 The localized corrosion mechanism usually consists of pitting of metals. Pitting 
corrosion occurs when different points on the same metal are at different potentials. 
Potential difference may arise due to localized difference in composition of the metal 
surface or its smoothness, heterogeneous external environment, insoluble corrosion 
product, protective films on the metal surface having not been uniformly perfect, 
crystallographic directions having not been equal in reactivity, and a small spot on the 
surface being continuously anodic with current flowing from it at a relatively high 
density. Soil posses a greater heterogeneity and to a large extent, must be regarded as 
stagnant electrolytes. This is the reason why the rate of corrosion in soil depends not 
only on characteristics and structure of metal, salt content, pH of soil water but to a 
greater extent on the physical chemical properties of the soil, its structure degree of 
heterogeneity and most of all difference in rate of oxygen diffusion in the soils.  
 Attempts have been made to obtain a measure for the Corrosivity of soil by measuring 
redox potential. It has been observed that  (Table 3,6&7) the sample No. 2 to 5  having 
low corrosion rate, soil sample no.  11 to 14 and 19 having high redox potential and 
high corrosion rate, while remaining soil samples having high redox potential with low 
corrosion rate. These observations are similar to the reported in literature30. As a rule 
high values of redox potentials are obtained for well aerated soils and low values are 
recorded for the soils rich in organic matter and depleted with respect to oxygen. 
Hamilton31 reported the biologically influenced redox processes by which metallic 
materials can be destroyed within the redox potential range of 100 – 400 mv. 
Biologically catalyzed reduction processes such as nitrate reduction, manganese 
reduction, Iron (III) reduction, sulphate reduction are favorable.  
 Soil conductivity or resistivity is the best criterion for estimating the Corrosivity of a 
given soil in the laboratory. Generally the more aggressive soils have lower resistivity 
values. Increased soil porosity and salinity decreases the soil resistivity. However, if 
resistivity is high, localized rather than general corrosion may occur 28, 32. Clayey soils 

Page 25 of 220



  
INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:10(7), OCTOBER :2020 

 

www.ijmer.in  
 

have greater ability to hold water and retain soluble salts so their resistivity is low 33. 
Similar results are also obtained in the present study. Soil sample No. 2,5 and 6 are 
clayey in nature showing high corrosion rate for all metals and alloys under study. Soil 
sample No. 11 to15 shows more corrosion rate with resistivity below 1500 ohm. Cm 
(Table 3,6&7). 

Remaining soils samples shows low Corrosivity with high resistivity. However 
it has been observed that soil sample No. 19 shows high corrosion rate for all metals and 
alloys with high resistivity (2053 ohm. cm). This may be due to high chloride and 
sulphate content in the sample under study.  

The corrosion literature 34-38  suggested that the Corrosivity of soils in the pH 
range 4 to 10 is independent of pH and depends on how rapidly oxygen diffuses on the 
metal surface. The diffusion of oxygen on the metal structure depends on texture and 
water content of soil which plays a significant role in the Corrosivity of soils. Its 
permeability to air and water is dependent on its particle size. This air or oxygen can 
reach the metal surface only by diffusion through the pore water in which, corrosion is 
very low as compare to free water. Clayey and silty soils are characterize by fine 
texture, high water holding capacity, and consequently by poor aeration and poor 
drainage. There are also prone to be potentially more corrosive than soils of coarse 
nature such as sand or gravel where there is greater circulation of air. It is reported in 
the literature 96 clays of montmorillonite group such bentonite can radically change 
volume through dehydration, re-dehydration or ion exchange. This shrinking and 
swelling can exert force on structures buried in montmorillonite rich soils leading to 
potentially detrimental consequences.  

In the present study soil sample No.2, 5, 6, 8,11,12,13, and 19 are clayey and 
clayey loam in nature and moisture content is observed in the range of 20.50% to 
36.90%. These soils samples show more Corrosivity and higher corrosion rate as 
compared to other samples soils. sample No.2 15,18  are sandy loam, 4,7,9, 10,14, and 
17 are loamy in nature while soil sample No. 33, 48 are silty loam and soil sample No. 
20 is sandy clayey loam in nature. Moisture content in these soil samples vary from 
13.50% to 30.30%. Soil sample No. 35, 36, 37, 38 shows more corrosion rate as 
compared to soil sample No.7, 9, 10, 14, and 17. 

The corrosion rate in sandy loam and loamy soils is found low as a result of 
strong stifling of cathodic processes because of low oxygen diffusion. Such a corrosion 
of metals is caused by aeration cell 288. Aeration cell is created when one part of metal 
component lies in soil with good permeability for oxygen and one part of metal in soil 
with poor permeability (Fig. 4.9). The oxygen permeability is good in sand above 
ground water level and the part in the soil with good permeability has high 
concentration of oxygen and becomes cathode. The part of metal in soil with poor 
permeability, such as water saturated clay has low oxygen concentration and becomes 
anode. Reduction of oxygen on anode causes oxidation of metal and thus corrosion on 
the anode. It is reported that the maximum corrosion pitting takes place on the portion 
of the pipe which passes through clay and acts as anode 1, 39,40.  While the cathode 
portion is in coarser earth types i.e. sand, gravel etc. It is reported 39,40 that corrosion 
rates in clay soil show less variability than sandy soil.   
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A periodic variation of corrosion in soil is due to moistening of soil during 
rainfall. Where a light rain will increase the Corrosivity of soil, a heavy or persistent 
rainfall resulting in total soaking of the soil, will cause strong decrease in Corrosivity. 
When rainfall ceases and larger pores in the soil are gradually filled with air instead 
with other, the Corrosivity will again reach a maximum value 41.  

It is observed that Corrosivity of soil shows a better correlation with soluble 
salt content of the soil. It can observe from the table-3,6 & 7 that soil sample No.1 to 6 
11 to 15 and 19 shows high corrosion rate with high salt content. While remaining soil 
samples show low corrosion rate with low salt content.  

Densely populated areas of Thane and its suburb have a higher salt content due 
to infiltration of sewage water, hydraulic connection of creek to the underground 
sources of water and soil which increases the salt content during high tide 42,43.  
Industrial and domestic waste water have contributed to the increased salt content of 
soil, therefore most of the soil samples under study from the Thane region are observed 
corrosive in nature. Most salts are active participants on the corrosion process, with the 
exception of carbonate which forms an adherent scale on most metals and alloys and 
reduces corrosion. Salts of chloride, sulphate and sulphides have been identified in the 
literature as being chief agents in promotion corrosion8. 

Chloride ions are generally harmful, as they participate directly in anodic 
dissolution reactions of metals and their presence tends to decrease the soil resistivity. 
They may be found normally in soils as a result of brackish ground water and historical 
geological sea beds. Soil samples No. 11,12, and 16 to 20 are from Industrial and 
residential areas shows high chloride content as compared to other soil samples. The 
chloride ion concentration in the corrosive aqueous soil electrolyte will vary, as soil 
conditions alternate between wet and dry. 

Sulphates are generally considered to not be so harmful in their corrosive 
action towards metallic materials. However the presence of sulphate does pose a major 
risk for metallic structures in the sense that sulphate can be converted to highly 
corrosive sulphides by anaerobic sulphate reducing bacteria 44. In the present study the 
concentration of Cl- and SO4

2- show variability with the corrosion rate for all metals and 
alloys in soils however the combined concentration of chloride and sulphate show that 
corrosion rate increases with increase in concentration of chloride and sulphate. The role 
of chloride and sulphate concentration on corrosion rate depends on moisture content of 
soil. In most of soil samples, corrosion rate was found to be high with high moisture 
content, however some soil samples shows inverse correlation of chloride and sulphate 
with corrosion rate of most of alloys under study (soil sample No. 15 to 20) 

It is observed that pitting occurs in mild steel sample with the exposure of 
metal coupons for 24 hours and 48 hours. (Fig. 1&2) 

Soils enrich with nitrate and phosphate provides good environment for the 
growth of bacteria resulting microbiologically induced corrosion46. It is observed that 
nitrate concentration in soil samples is low, which do not shows any correlation with the 
corrosion rate for ferrous alloys under study. However phosphate concentration is found 
to be more or less in soil samples except soil sample No.1,8 and 9 all soil samples are 
alkaline in nature. In alkaline environment phosphate forms a protective film on the 
surface of metal components. This film passivates or reduces the corrosion rate of 
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metals and alloys 60. It is observed that soil sample No.15, and 17 to 52 contain high 
concentration of chloride and phosphate in these soils samples, corrosion rate was found 
low for most metals and alloys. It is reported that 47,48 high concentration of chloride 
break down the passive film and increases corrosion rate in alkaline environment even 
for moderate concentration of phosphate in soil. Similar trend has been observed with 
soil sample No.10, 12, and 16 (Table 5,6 &7).  In these soil samples corrosion rate is 
found high with high concentration of chloride even for high concentration of 
phosphate.  

Soils contain high proportion of organic material in which general microbial 
growth will reduce this material to organic acids which when contact with metals 
produce pitting corrosion. In the present study the amount of organic matter in the soil 
sample was very less so no direct relation of corrosion rate of metals and alloys has 
been observed. 

Many previous studies suggest that organic matter in the soil is the most 
important concerning metal retention 49. Organic amendments can increase the solubility 
of metals by producing legends that chelate the metals thereby preventing their sorption 
and promoting leaching through formation of soluble metal complexes50. 

The presence of inorganic cations such as Ca2+, Mg2+, Na+ and K+ showing 
moderately alkaline nature in soils, indicates that the corrosion products in all metals 
may be in the form of hydroxide or carbonates. Alkaline soil tends to have high 
concentration of Ca2+, Mg2+, Na+ and K+. The Ca2+ and Mg2+ tend to form calcareous 
deposits on buried structures and these have protective properties against corrosion. The 
pH level can affect the solubility of corrosion product and also the nature of 
microbiological activity 36. It is found that soil samples (No. 2 to 6, 11, 12 and 15) 
contain high concentration of sodium. It is observed that soil sample No.2 to 6, 11,12, 
and 15  shows high corrosion rate for most of alloys with high concentration of sodium 
and potassium ions (Table 5,6 &7). It is reported that in arid locations, the soluble salts 
of sodium and potassium are brought to the upper soil layer through capillary and 
evaporation process, causing the soils to be generally alkaline8. Recent research results 
have suggested that stress corrosion may occur in high soluble salt content and alkaline 
soil 51. 

The next phase of investigation consists as regard to corrosion rate of ferrous 
alloys in soils. It is observed that mild steel undergoes more corrosion than other alloys. 
Some soils are more aggressive in nature and hence pitting on mild steel is very 
pronounced in many soils (sample No. 2).The other ferrous alloys such as SS-304, SS-
316, SS-430 favour to less corrosion and is limited to the superficial layers only, 
resulting in the roughening of the surface without the appreciable pitting.  
Conclusion 

The study of nature of soil and the corrosion rate on ferrous alloys in different 
soil samples collected in Thane Region lead to following conclusions. 
i) The physical and chemical properties of soils in the study area show normal, loamy, 

and sandy 
Loam, clay loam and semi arid form.All soil samples are moderately alkaline, except 

soil  sample No.1, 8 and 9. 
ii) The soil sample No. 1 to 6 and 11, 12, 14, and 19 are aggressive while remaining soil  
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samples were found to be non aggressive on the basis of redox potential, resistivity, and  
moisture content. 
iii)  Soil sample No. 2, 5, 6, 11, 12, 14, and 15 and 19 show high corrosion rate with low  
Resistivity while remaining soil samples show low corrosion rate with high resistivity. 
iv)  The concentration of chloride, sulphate nitrate and pH do not show direct correlation 

with Corrosion rate, however the combined concentrations of chloride and 
sulphate show increase in  corrosion rate  of ferrous alloys under study. 

v) Clay, clay loam and appreciable water content in soils show more corrosive effect for 
most of  metals and alloys. 

vi) Mild steel, SS-430, undergoes appreciable corrosion with deep pitting in mild steel. 
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Table-1: General information of sampling stations of Soil 
Sample 
Numbe

r 

Habitat Location 

1 Residential area Opposite Mental Hospital Gate, Thane 
2 Residential area Kores Towers, Thane 
3 Residential and 

Industrial area Opposite Highland residency, Thane. 

4 Industrial area Opposite Balkum Firebrigade, Thane. 
5 Residential area Vrundavan Society, Thane. 
6 Marshy land Airoli Sec. 13, 
7 Residential area Vishnunagar, Thane 
8 Residential area Rajlakshmi Palk, Kharegaon. 
9 Residential area Opposite Kavita Co. Op. Hsg. Soc., Khopat, 

Thane. 
10 Commercial area Mumbra, Kausa. 
11 Industrial area Near Pimpleshwar, Hanuman Temple, 

Dombivali. 
12 Industrial area, Near Dombivali Nagari Sahakari Bank, 

Dombivali. 
13 Agriculture land Behind Axis Bank, Kalyan. 
14 Industrial area Sagaon, Kalyan. 
15 Residential area Adharwadi Chauk, Kalyan. 
16 Forest Land Opposite ordinance factory, Ambernath. 
17 Residential area Royal gardens, Ambernath. 
18 Residential area Ulhasnagar. 
19 Agriculture Land Near Toll Plaza, Kalyan. 
20 Residential area Diva junction, Diva. 
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Table- 2 ELEMENTAL CHEMICAL COMPOSITIONS OF METALS AND 
ALLOYS 

ELEMENT Mild Steel 
% 

SS-304 
% 

SS-316 
% 

SS-430 
% 

Aluminum (Al) 0.042 - - - 
Bismuth - - - 0.0029 
Carbon (C) 0.063 0.08 0.08 0.0479 
Chromium (Cr) 0.034 18 16-18 16.222 
Copper (Cu) 0.069 - - 0.211 
Iron (Fe) 99.39 71.39 69.99 82.6 
Lead (Pb) <0.05 - - - 
Manganese (Mn) 0.280 2.0 2.0 - 
Magnesium  (Mg) - - - - 
Molybdenum (Mo) 0.025 - 2.0-3.0 0.0213 
Nickel (Ni) 0.030 8-10.50 10-14 0.210 
Phosphorus (P) 0.0 16 0.045 0.045 0.026 
Silicon (Si) 0.011 1.00 - 0.249 
Sulphur(S) 0.0 16 0.03 0.03 0.0090 
Tin (Sn) 0.003 - - - 
Titanium  (Ti) <0.002 - - 0.0064 
Zinc (Zn) - - - - 
 
Table-3   Physical Analysis of Soil Sample 
 
Samp

le 
No.- 

Temperat
ure 
0C 

Redox 
potenti
al (mv) 

Electrical
. Cond. 
μ S cm-1 

Salt 
content 
(mg lit-

1) 

Moistur
e (%) 

Organi
c 

matter 
% 

Resi
stivit

y 
ohm
. cm. 

1. 29 346 280 182 26. 57 0.327 1335 
2. 32 245 870 566 30.98 0.479 619 
3. 32 175 420 273 25.39 0.52 1259 
4. 32 185 383 249 30.30 0.385 2015 
5. 32 290 400 260 22.50 0.268 935 
6. 32 308 420 273 27.17 0.317 616 
7. 32.5 304 307 200 23.35 0.483 1046 
8. 32.5 312 301 196 24.53 0.30 1049 
9. 32.5 329 625 407 20.60 0.096 1229 
10. 32.5 310 501 326 19.10 0.326 1253 
11. 32.5 340 518 337 26.84 0.095 1134 
12. 34.5 343 948 616 20.50 0.58 1158 
13. 34.5 322 437 284 36.90 1.286 1495 
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14. 34.5 336 896 582 23.78 0.862 1398 
15. 32 283 304 198 28.19 0.216 1767 
16. 32 291 310 202 26.61 0.334 3176 
17. 32 311 312 203 20.61 0.225 2358 
18. 32 301 217 141 13.50 0.379 6993 
19. 32 311 596 388 21.43 0.610 2053 
20. 32 323 322 209 18.95 0.659 3555 

 
Table- 4 Mechanical Analysis of Soil Samples 

Sample 
No. 

Sand 
(%) 

Silt 
(%) 

Clay 
(%) Class of soil. 

1.  39.6 50 9.85 Silt loam 
2.  22.4 22:5 53.85 Clay 
3.  58.63 19.95 18.85 Sandy loam 
4.  49.09 41.0 8.85 Loam 
5.  20.0 24.0 55.5 Clay 
6.  24.0 27.2 48.0 Clay 
7.  49.08 30.5 18.85 Loam 
8.  41.0 30.0 28.85 Clay loam 
9.  51.94 29.0 17.85 Loam 
10.  35.57 39.0 24.85 Loam 
11.  29.45 33.0 35.85 Clay loam 
12.  44.24 27.5 27.85 Clay loam 
13.  22.8 43.5 32.85 Clay loam 
14.  48.99 27.0 22.85 Loam 
15.  76.15 15.0 6.85 Sandy loam 
16.  34.2 51.0 13.85 Silt loam 
17.  36.76 43.5 18.85 Loam 
18.  68.85 22.0 7.35 Sandy loam 
19.  40.50 25.5 32.85 Clay loam 
20.  61.88 14.5 23.35 Sandy Clay loam 

 
Table-5 Chemical Analysis of Soil Samples 

Sampl
e No. pH Cl- T.A

. 
SO4

2

- NO3
- PO4

3- Ca2

+ 
Mg2

+ Na+ K+ 

1. 6.55 592 502 48.4 0.06 6.68 244
5 

172
6 

81 8 

2. 8.03
4 

455 750 101 0.70
8 

20.32 681
3 

153
2 

248 131 

3. 7.58 319 500 84 0.50 19.10 292
6 

223
6 

164 52 
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4. 8.08 364 750 116 0.65
9 

18.60 336
7 

245
5 

113 9 

5. 8.52 546 500 93 0.54
4 

19.0 220
4 

235
8 

264 19 

6. 7.52 346 500 129 3.55 7.52 320
6 

145
9 

296 89 

7. 7.51 273 150
0 

27 2.5 10.32 440
9 

243
1 

146 42 

8. 6.62 410 450 35 2.65 11.30 320
7 

340
3 

440 146 

9. 6.25 319 300 681 1.64 104 228
5 

924 120 192 

10. 8.59 410 700 438 9.75 205 501
0 

109
5 

403 251 

11. 8.34 621 500 110 2.88 71 561
1 

150
8 

232 48 

12. 8.34 683 500 263 0.65
9 

94.52 280
5 

194
5 

116
1 

266 

13. 8.01 364 700 149 3.24 164.3
3 

240
5 

109
4 

216 485 

14. 7.55 546 450 313 3.38 191.0
8 

392
8 

204
2 

200 159 

15. 8.18 819 500 76 0.16
4 

58 380
7 

230
9 

138 187 

16. 7.07 683 500 139 0.75
3 

92.73 400
8 

182
4 

129 61.
0 

17. 7.17 108
8 

500 436 4.07
6 

48.15 300
6 

218
8 

85 91.
0 

18. 8.27 635 750 127 0.89
6 

82.16 108
2 

262
5 

126 135 

19. 7.03 907 500 224 0.60
9 

95.28 200
4 

240
7 

89 62 

20. 7.26 680 500 221 0.82
4 

188 260
5 

182
3 

176 46 

Table-6   Corrosion rate (mg dm-2 day-1) of Ferrous Alloys in Soil Samples.(sample 
No.1-10) 

Type 
of 

Alloy
s 

Soil Sample Numbers 

Hours 1 2 3 4 5 6 7 8 9 10 

Mil
d 

Ste
el 

6 62.68 160.00 102.6 80.72 130.8 81.61 41.43 39.47 38.92 36.43 
12 32.42 55.89 49.73 34.73 53.93 28.13 17.50 27.32 19.47 18.58 
24 14.64 45.54 15.94 21.39 23.49 9.16 7.90 17.18 9.57 8.93 
48 4.94 21.88 9.70 11.32 6.65 4.25 4.19 4.57 4.42 4.62 
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96 2.18 6.506 3.93 3.89 2.19 2.20 2.10 1.60 1.99 2.22 

SS 
30
4 

6 5.53 6.25 6.07 6.07 4.47 5.54 6.07 4.12 3.75 3.57 
12 2.95 2.50 2.33 1.80 1.60 2.15 2.59 1.97 1.96 2.14 
24 1.70 1.60 0.99 1.02 0.80 1.12 0.98 0.89 1.026 0.85 
48 0.78 0.80 0.63 0.27 0.40 0.65 0.43 0.23 0.40 0.49 
96 0.48 0.13 0.32 0.18 0.16 0.22 0.23 0.23 0.20 0.19 

SS 
31
6 

6 5.17 5.72 5.0 3.93 3.39 3.22 5.89 3.39 2.85 2.85 
12 3.84 2.15 1.42 1.82 2.50 2.50 1.98 1.96 1.25 1.34 
24 1.20 1.07 0.63 0.72 0.76 0.89 0.89 0.80 0.85 0.49 
48 0.67 0.58 0.27 0.47 0.35 0.66 0.40 0.36 0.45 0.32 
96 0.34 0.48 0.15 0.22 0.10 0.26 0.15 0.16 0.18 0.15 

SS 
43
0 

6 5.71 9.64 6.60 6.43 6.25 6.07 6.96 6.78 4.65 4.46 
12 2.86 4.10 2.68 2.77 3.83 3.30 3.03 3.03 2.15 1.78 
24 1.48 2.33 1.17 1.07 1.52 2.15 1.25 1.34 1.39 0.98 
48 0.85 1.25 0.49 0.47 0.72 0.89 0.63 0.75 0.63 0.36 
96 0.44 0.133 0.21 0.16 0.37 0.45 0.29 0.42 0.25 0.22 

 
Table -7 CORROSION RATE (mg dm-2 day-1) OF FERROUS ALLOYS IN 

SOILS. (SAMPLE NO.11-20) 
Type 

of 
Alloys 

Soil Sample Numbers 

Hours 11 12 13 14 15 16 17 18 19 20 

Mild 
Stee

l 

6 56.60 61.43 43.21 53.21 51.96 33.03 45.89 8.54 59.64 21.25 
12 30.18 26.52 22.32 26.60 25.00 14.55 23.75 3.92 27.95 10.63 
24 14.10 14.95 11.56 13.12 11.52 8.43 13.93 1.76 14.01 6.61 
48 4.33 5.94 4.86 5.96 5.38 3.70 6.72 0.98 6.29 3.06 
96 2.23 3.13 3.14 3.27 2.98 1.59 3.37 0.44 2.81 1.56 

SS 
304 

6 5.53 6.07 4.10 5.17 7.67 3.22 8.57 1.42 4.10 2.14 
12 2.32 2.86 1.87 2.59 3.48 1.34 4.01 0.72 1.69 1.07 
24 1.07 0.89 0.89 1.25 1.34 0.53 2.00 0.25 0.89 0.67 
48 0.39 0.53 0.49 0.65 1.80 0.29 0.98 0.18 0.36 0.40 
96 0.12 0.23 0.24 0.35 0.45 0.123 0.45 0.10 0.17 0.19 

SS 
316 

6 3.92 5.17 3.21 03.93 7.14 2.33 7.14 1.25 3.57 1.78 
12 2.14 2.32 1.34 2.14 3.13 1.17 3.48 0.536 1.78 1.16 
24 0.67 1.29 0.94 0.76 1.87 0.49 1.74 0.179 0.804 0.58 
48 0.45 0.40 0.46 0.54 1.027 0.29 0.804 0.134 0.34 0.32 
96 0.19 0.25 0.20 0.17 0.45 0.13 0.358 0.045 0.18 0.12 

SS 
430 

6 10.17 10.36 5.72 8.93 8.22 3.92 9.64 2.68 5.0 2.86 
12 5.35 5.89 2.68 3.39 4.55 1.78 3.66 1.07 2.32 1.43 
24 2.27 2.68 1.07 1.87 2.15 1.03 1.96 0.49 0.85 0.67 
48 0.97 1.68 0.58 1.094 0.80 0.38 1.07 0.25 0.56 0.34 
96 0.38 0.89 0.28 0.43 0.47 0.19 0.56 0.101 0.25 0.25 
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Figure-1 surface appearance of mild steel 
coupons after 24 hours immersion (soil 
sample no.2) 

Figure-1 surface appearance of mild steel  
coupons after 48 hours immersion (soil 

sample no.2) 
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Abstract 
Foreign Direct Investment (FDI) is an investment made by a foreign individual or 
company in productive capacity of another country.  The Indian economy is at 11th 
position in the world with regards to the nominal GDP for the year 2011-2012. It 
witnessed a low growth and the reasons traced out could be weak monetary policy, 
inflation issues and low investments.FDI is accepted in the perspective of bridging the 
gap between savings and investment. In India FDI policy is governed by the 
Government of India and with the provision of Foreign Exchange Management (FEMA) 
1999. FDI is one of the measures of growing globalization. India is one of the most 
attractive destinations for foreign investment. Since liberalization when FDI were 
allowed to enter India, the economy has grown by manifolds. FDI plays a vital role in 
the Indian economy. This paper focuses on need of FDI and trend and pattern of FDI 
equity inflows in the country. For this the analysis is undertaken for the time period 
from 2011-2012 to 2019-2020. Based on the need of the CAGR and ANOVA is used in 
the study. The service sector has the highest contribution in the Indian economy. At the 
same time construction and development, computer hardware and software sector and 
telecommunications is also growing at a tremendous rate. 
 
Keywords:FDI, FEMA, GDP, ANOVA, Globalization, Equity Inflows 
 
Introduction 
Foreign Direct Investment refers to capital inflows from foreign countries that are 
invested in order to enhance the economy. In India Foreign Direct Investment (FDI) 
plays a vital role for economic development. FDI is accepted in the perspective of 
bridging a gap between savings and investment. There are number of benefits through 
FDI such as development of new technology, innovative products, improved logistic 
and supply chain system, extension of markets, employment opportunities, generating 
revenues in the form of tax and incomes, backward and forward linkages to the 
domestic firm in requirement of raw materials, and introduction of new skills which 
support in growth of income of the country. In India FDI policy is governed by the 
Government of India and with the provision of Foreign Exchange Management (FEMA) 
1999. FDI is one of the measures of growing globalization. India always has been an 
attractive destination for foreign investment. FDI have supported India to attain 
financial stability and economic growth in various sectors. The Indian economy in case 
of Foreign Direct Investment, it is not only trying to attract foreign investors into the 
country but also promote its footprint in global presence through overseas foreign direct 
investment. The regulation of FDI in sectors is considered by Foreign Investment 
Promotion Board (FIPB), Department of Economic Affairs, and Ministry of Finance. 
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The function of the board is to invite and facilitate foreign investment through single 
window system from the Prime Minister’s office. India has become the member of 
Multilateral Investment Guarantee Agency (MIGA) for protection of foreign 
Investments. Further government has increased its restrictions on the operations of 
MNCs by amending the FERA act 1973. Moreover, new sectors such as mining, 
banking, telecommunication, highway construction and management are also open to 
foreign investors. During the year 2016-2017 service sector, telecommunication and 
computer software and hardware sector was receiving highest Foreign Direct 
Investment equity inflows. Other sectors such as power and trading were catching fast 
growth in FDI inflows. Countries like Mauritius, Singapore, United States and United 
Kingdom were among the leading sources of FDI in India.Implementation of trade 
policies after liberalization has improved the GDP growth rate in India. The country 
recorded Gross Domestic Product growth throughout the last decade has improved 
millions out of poverty and made the country a favored destination for FDI. 
 
Types of FDI 
Horizontal FDI:The investment is done from the same background industry but the 
task of operations is done in two different countries. 
Vertical FDI: The investments are done by the investor in which it is related to each 
other. It is further classified as  
Forward Vertical FDI: Foreign investments are done in organizations which can take 
the products forward towards the customers. 
Backward Vertical FDI: Foreign investments are done in an organization which is 
involved in sourcing of products for a particular industry. 
Conglomerate FDI:The investments are done to gain control in unrelated business 
segments and industries in foreign country. 
Greenfield Entry: The investing organization refers to an investing company refers to 
an investing organization starting assembling from scratch. 
Foreign Takeover: Investment done in the form of a foreign merger, acquisition or 
takeover of an existing company. 
FDI Routes in India:  
There are three routes through which FDI flows into India.  They are 
1. FDI Permitted through Automatic Route: The foreign entity does not require any 

prior approval from the Government of India or Reserve Bank of India.  
Sectors that included are: Medical Devices, Thermal power, Insurance, 
Infrastructure Company, Ports and shipping, pension, power exchange, petroleum. 

2. FDI Permitted through Government Route: The foreign entity should compulsorily 
get approval of the government. It should file an application through the foreign 
investment facilitation portal which facilitates single window clearance. The 
application is then forwarded to the respective Ministry or Department which then 
approves or rejects the application after consultation with Department for 
promotion of Industry and Internal Trade (DPIIT). 
Sectors that included are: Broadcasting services, Banking, Food products retail 
trading, CoreInvestment Company, multibrand retail trading, mining, print media, 
satellite. 
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3. FDI Permitted through automatic and Government Route 

 There some sectors where any FDI is completely prohibited. They are, Agriculture or 
plantation activities (exemption for horticulture, fisheries, tea plantations, animal 
husbandry), Atomic Energy generation, Nidhi Company, Lotteries, Cigars, Housing and 
real estate (except townships, commercial projects) 
 
Review of Literature 
Abhishek Vijaykumar Vyas (2015) has examined in his study that the role of Foreign 
Direct Investment (FDI) is vital in the economic growth in India. FDI inflow in India in 
different sectors has developed economic growth through creation of employment, 
expansion of manufacturing sectors. The study has stated that during April 2000 to June 
2015 the FDI inflow in service sectors and construction sector has created major job 
opportunities in the country and this also supported for the economic growth during that 
period. 
Bhavya.M (2014), stated that India is being has a favourable destination for FDI. The 
study focuses on the challenges of foreign investment and India’s position in the 
competitive field. Hence the study focuses on FDI inflows, trends and patterns and its 
impact in Indian economy. The study concluded that Foreign Direct Investment (FDI) in 
India has a positive impact and it act as a catalyst in the economic growth of the 
country. 
Pavithra J. (2012) in her paper examined that the foreign investment in retail which was 
once a prohibited sector has now gained momentum in both single brand retail and multi 
brand retail through FDI. The prohibited sector has got so much of momentum the 
single brand retail has allowed hundred percent FDI. The foreign direct investment and 
politically sensitive multi brand retail have been facing a lot of trouble, yet policies are 
to be changed and should allowed in a phased manner. The author concluded that, the 
growth of retail industry will be tapped which will allow foreign players to play a major 
role in upbringing retail industry as an emerging sector. 
Priyanka.B and Ekta.K, (2014) has analyzed the problems and challenges that made the 
country less attractive and made few recommendations to overcome the challenges. The 
author highlighted liberalized policies should be recommended to Foreign Direct 
Investment in airport, insurance, media and retail. Further it concludes that state 
government by implementing liberalized policy will encourage more investments in 
coming decades. 
Singh J., Chadha S., and Sharma A. (2012) in their study examined the Foreign Direct 
Investment flows aresupplementing the scare domestic investments in 
developingcountries particularly in India. The author states that the foreign investors 
never adopt environment friendly technique to maximize their profit. The study resulted 
that the highest amount of Foreign Direct Investment has made to financing sector, 
insurance sector, real estate and business services which is 33.05 percent of total 
cumulative inflow of FDI. 
 
Objectives of the Study 
1. To analyze the concept of FDI in India 
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2. To investigate FDI inflow invested by various countries in different sectors in India. 
3. To study the trend and pattern of FDI inflow in India. 
 
Research Methodology 
 
The Study is based on Secondary data. The data of various service sectors such as 
Banking, insurance, telecommunication, construction, Hotel and Tourism from 2011 to 
2019 is taken for the study. The required data has been extracted from Handbookof 
statistics on the Indian economy, Reserve Bank of India, Central Statistical 
Organization, Ministry of Commerce, Government of India, World Investment repots, 
etc. To analyses the data statistical tools such as compound growth rate and ANOVA 
test is used in the study. 
 
Hypothesis 
H0 – There is no significance difference between performance of FDI inflows and 
sectors that receive highest FDI equity inflows during the study period. 
H1 – There is significant difference in the performance of FDI inflows and sectors that 
receive highest FDI equity inflows during the study period. 
Performance of Foreign Direct Investment (FDI) in India 

Table I: FDI Equity inflows in India 
in Crore of Rs.) 

Year FDI Equity Inflows Percentage Growth 
2011-12 165146 64 
2012-13 121907 -36 
2013-14 147518 8 
2014-15 181682 22 
2015-16 262322 35 
2016-17 291696 9 
2017-18 288889 3 
2018-19 309867 -1 
2019-20 353558 13 

 CAGR 8.83 
Source: Department Industrial policy and Promotion, GOI. 
 
The table I shows the FDI equity inflow from the year 2011 -2012 to 2019-2020. The 
table states that India has a large amount of FDI equity inflow. It shows that FDI equity 
inflows have been increased to about 8.83 percent during the study period. Indian 
Government has implemented policies to attract more FDI equity inflows. Due to 
economic factors FDI equity inflows is been increased. These include interest loans, tax 
exemption, subsidies, and abundant labour. Further India have focused required 
infrastructure, information and communication network, powers, financial institutions 
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and legal systems which encouraged more FDI investors. The table reveals that highest 
growth rate of FDI equity inflows was received in the year 2011-2011 which was 
amounting to Rs.1,65,146 crore. The lowest growth rate was found in the year 2018-
2019 after then it increased in the year 2019-2020 to about 13 percent growth. It was 
examined that during the period there is fluctuations in growth rate FDI equity inflows 
in the country. 

Table II: States/UTs Highest FDI Equity Inflows 
(in Crore of Rs.) 

S.no States 2011 2012 2013 2014 2015 2016 2017 2018 2019 Total 

1 
Maharashtra 

44664 40909 20595 38933 62731 131980 86244 80013 52073 
558142 

2 
Karnataka 

7235 4342 11422 21255 26791 14300 55334 46963 30746 
218388 

3 
Delhi 

37403 17020 38190 42252 83288 39482 49366 70485 28487 
405973 

4 
Gujarat 4730 2470 5282 9416 14667 22610 13457 12618 18964 104214 

5 
Jharkhand 

123 41 9 68 272 69 64 0.22 13208 
13854 

6 
Tamil Nadu 

6711 11850 12595 23361 29781 14830 22354 18164 7230 
146876 

7 
Harayana 624 182 562 234 177 39 697 4374 5198 12087 

8 
Uttar 
Pradesh 

635 136 150 679 524 50 578 234 1738 
4724 

9 
Andhra 
Pradesh 

4039 5635 4024 8326 10315 14767 8037 23882 1476 
80501 

Source: Department Industrial policy and Promotion, GOI. 
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The above table II shows the states and union territories which receive highest FDI 
equity inflows from other countries. Based on the report during the study period nine 
states receive high FDI inflows. The table III depicts top investors countries in India 
during the study period 2011-2012 to 2019-2020. Since FDI is allowed under direct 
route the foreign investors are free to invest in India except in few sectors and activities. 
The country which invests has to get prior approval from the Reserve bank of India or 
Foreign Investment Promotion Board (FIPB). According to Department of Industrial 
Policy and Promotion the total FDI Investments India received in 2019-2020 is Rs.3, 
53,558 crores. During the study period from 2011-2012 to 2019-2020 India received 
maximum FDI equity inflows from Mauritiesof Rs. 5, 53,459 crore followed by 
Singapore Rs. 5, 51,822 crore, Rs. 1, 70,075 croreNetherlands and USA Rs. 
1,42,675crore. The Table IV shows the sector attracting highest FDI equity inflows and 
it reveals that maximum FDI has taken place in the service sector, construction, 
telecommunication and many others. The service sector followed by the construction 
sector receives high FDI. Though in construction sector there was a decling trend in 
from 2012-13 to 2016 -17 by budget proposed on several reforms in FDI policy the 
Government of India amended the FDI policy regarding construction and development 
sector. Further Government of India has recently relaxed FDI policy in 15 sectors to 
raise the foreign investment limit. High investment of FDI took place in computer 
hardware and software, telecommunication, automobile, drugs and pharmaceuticals. 
Since relaxation on NRI investments and FDI policy amendment has made the trading 
sector to develop from 2013-2014 to 2019-2020. Every sector after 2016-2017 improves 
their position in context of FDI. 
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Table: V ANOVA of Top Five Sectors Attracting Highest FDI Equity 
Inflows in India 

 

Model Sum of 
Squares Df Mean 

Square F Sig. 

Regression 53485016669 5 10697003334 26.74 0.01* 
Residual 1200127748 3 400042582.8   

Total 54685144418 8    
The above table shows the ANOVA test which indicates that there highly significant 
difference among sectors attracting highest FDI equity inflows in India during the study 
period 2011-2012 to 2019-2020. The value of F ratio is 26.74 as against the table value 
for the degree of freedom (5,3) at 5% level of significance is 5.41. As the calculated 
value is greater than the table value, it is concluded that the null hypothesis is accepted 
i., where there is no significant difference between the performance of FDI inflows and 
Sectors receiving highest FDI equity inflows in India. 
 
Conclusion 
 
The Government of India accepts the key role of Foreign Direct Investment (FDI) in 
economic development. The Government of India has put in place a liberal and 
transparent FDI policy. India allows majority of the sector through automatic route. The 
service sector has the highest contribution in the Indian economy. At the same time 
construction and development, computer hardware and software sector and 
telecommunications is also growing at a tremendous rate. It is considered that the 
growth in these sectors were mainly development of software technology parks, 
regulatory reforms by the Indian Government, growing market and availability of 
skilled workforce. Moreover liberal policies of the government provide easy access for 
telecom equipment and a fair regulatory framework for offering telecom services to the 
Indian consumers at affordable prices. This may be the main reason for the growth of 
telecommunication sector. 
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Abstract:  
 
Dielectric relaxation measurements of Allyl Chloride with Methanol mixture for 
different concentration over the frequency range of 10 MHz to 20 GHz have been 
carried out using picoseconds time Domain Reflectomerty. Static permittivity (0) and 
relaxation time () were found through dielectric measurements. The Bruggeman factor 
was determined and discussed to yield information on the molecular interaction and 
change in volume.  
 
Keywords :- Time Domain Reflectomerty, Allyl Chloride, Methanol, dielectric 
constant, Relaxation time, Bruggeman factor. 
 

I. INTRODUCTION 
 
The Time Domain Reflectomerty is an effective approach to understand molecular 
interaction within the liquid molecules. A time domain Reflectomerty technique is 
proved to be a probe for the measurement of complex permittivity over a wide 
frequency range from 10 MHz to 20 GHZ [1-4]. The complex permittivity information 
over wide frequency range is useful for fundamental studies of solvent structure and 
dynamics and in practical application of microwave heating process [5]. Knowledge of 
dielectric constant of liquids is important for an understanding of ordering of the 
molecules in the liquid state and existence of molecular interaction in binary mixture. 
The Kirkwood correlation factor gives information of alignment of dipoles within the 
solutions. The Bruggeman factor can be used as an indicator of intermolecular 
interaction and change in volume. For design and development of microwave heated 
process (i.e. microwave drying, microwave oven, microwave dithermy, etc.), the 
availability of quantative data on dielectric properties of solvent systems or methods for 
their predication are essential [6]. 
 
 

II. EXPERIMENTAL 
 Chemicals 
 The chemicals used in the present study are Allyl chloride; methanol, Dimethyl 
formamide are of spectroscopic grade and are used without further purification. The 
solutions were prepared at eleven different volume percentage of Allyl chloride 0% to 
100% in steps of 10%. Experimental setup and procedure is discussed earlier [1]. 
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III. Bruggeman factor: - 

The Bruggeman factor [7] is the parameter, which is used to study intermolecular 
interaction between two liquids A and B. If we know the static permittivity and 
dielectric loss (permittivity at high frequency) then Bruggeman factor can be estimated. 
The Bruggeman factor fB is given by relation 

 
fB = ቀ୫ ି

ି
ቁ ቀ 


ቁ1/3 = 1-v 

 
Where  
0m  - static permittivity of the mixture 
0A  -static permittivity of the liquid A 
0B -static permittivity of the liquid B  
 

According to this relation, a linear relationship is expected between 
Bruggeman factor and volume fraction of mixture.  

 
IV. Discussion:- 

The dotted strait line shows that there is no intermolecular interaction in the 
liquid mixture. Any deviation from linear relation indicates existence of intermolecular 
interactions. The plot of Bruggeman factor fBverses volume fraction Allyl chloride 
shows deviation from ideal line as shown in figure 1 .This shows that there is 
intermolecular interaction between liquids A and B. 
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The ideal plot for particular value of fBin figure 1, the volume at mark A is to 
be expected but it is found that for the same value of fB , the volume is found v2. This 
volume v2 is the increase in the volume for the same value of fBi.e. (v2-v1), 
v1/=(v1/v1+v2). In denominator v2 decreases and therefore overall volume increases i.e. 
In this region there is increase in the volume of the system.. 
 In fig 2, for the particular value of fB, the volume is expected at A. But it is found that 
decrease in volume for the same value of fB. This indicates, there is decrease in volume 
during the intermolecular interaction of the liquid A and B i.e. (v2-v1). In other words 
v1/=(v1/v1+v2)  In denominator v2 increases and therefore overall volume decreases i.e. 
In this region there is decrease in the volume of the system.. 

V. Conclusion 
From above discussion it is conclude that, Bruggeman factor fBcan be used as an 
indicator to confirm the change in the volume during the intermolecular  interaction 
between liquids A and B. It is observed that when there is deviation below the ideal line, 
this indicate that there is increase in volume during intermolecular interaction and when 
there is deviation above the ideal line, this indicate that there is decease in volume 
during intermolecular. 
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Abstract 

Negative psychological states like anxiety and depression have been the major 
focus of psychology over the last hundreds of years. People experience these negative 
psychological states as a part of their response to their threatening life events. These 
states sometimes help to cope with threatening situations. Humans are hard wired to 
response in these ways as they are adaptive subsequent to traumatic events. Anxiety is 
one of the most common mental health concerns in our society. They are often 
experienced as a complex set of emotional and functional challenges. In the daily life of 
people, they are exposed to stressful situations; sometimes these stressors may lead to  
an illnesses and mental disorders like clinically significant anxiety and other negative 
psychological states. 

The current paper will briefly describe the nature, symptoms and psychological 
strategies to manage anxiety. The paper will help health professionals to know the basic 
interventions in anxiety management and thereby improve their well-being. 
 
Keywords: Anxiety, Management Of Anxiety, Psychological Techniques  
 
Introduction 

Anxiety is a negative emotional state being experienced by an individual at the 
time of threat. It is a natural adaptive response to deal with effectively with the 
challenging situations.  Clinical anxiety is a state when anxiety becomes so 
overwhelming that an individual’s day to day functioning is significantly affected. 
Freud posit that such a state of clinical anxiety is the root of all psychopathology. It is, 
therefore, important to understand the concept of anxiety. 

 
According to Nijhawan (1972),  it refers to a "persistent distressing 

psychological state arising from an inner conflict". Similarly, May (1950) defined 
anxiety as "the apprehension cued off by a threat to some value which the individual 
holds essential to his existence as personality”. 

Anxiety is “a reaction to an unknown danger and it is undecided intense 
apprehension that is usually reflected in a characteristic combination of visceral-motor 
disturbances and skeletal tensions” (Rubin &Krochak, 1988). 

Anxiety is a normal, emotional, reasonable and expected response to real or 
potential danger, also, it is the environment we are living in is physically, mentally, 
emotionally, socially and morally dynamic and challenging; we possess effective 
mechanisms to meet every day stress (Shri, 2010). Freud wrote extensively on anxiety. 
He asserted that anxiety is the base on which all psychopathology develops. 

Page 49 of 220



  
INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:10(7), OCTOBER :2020 

 

www.ijmer.in  
 

Symptoms of Anxiety 
Emotional symptoms: Emotional symptoms include non-stop worrying and 
uncontrollable anxiety. The individual is not able to stop thinking about those thoughts 
that cause anxiety. The individual also loses the ability to tolerate uncertainty and 
desperately wants to know the future.  
Physical symptoms: These symptoms are physiological changes that include biological 
effects on the body that resulted from anxiety. Generally, these symptoms reflect 
elevated sympathetic autonomic nervous system activity (blood pressure, muscle 
tension and so on) . 
Behavioral symptoms: The behavioral symptoms influencing the act of the patients; 
they have no ability to relax, or enjoy quiet time (e.g. being easily fatigued) (Barlow, 
1992). 

These three types of symptoms include the following symptoms: difficulty 
concentrating, difficulty sleeping, irritability, fatigue/exhaustion, muscle tension 
repeated stomach aches or diarrhoea, sweating palms, shaking, rapid heartbeat and 
neurological symptoms such as complaints of numbness/tingling of different parts of the 
body. 

Management of Anxiety 
Anxiety is considered as motivational force for driving behavior. It propels 

humans toward a specific goal. Anxiety becomes pathological when it starts impairing 
people’s day to day functioning. For example if a person avoids going to social 
functions because of social anxiety, then it is a matter of concern. If a student 
experiences excessive anxiety before his/her exam, the academic performance is 
impaired. Hence, it is essential to learn to manage anxiety through psychological 
techniques. The techniques are described briefly in the following paragraph.  
 
Relaxation Training 
 

 Different forms of relaxation training have been experimentally tested for 
decades. An early meta-analysis (Hyman et al., 1989) identified 48 experimental studies 
of relaxation techniques used to treat a variety of clinical symptomatology. The effect 
sizes ranged from 0.43 to 0.66 for the treatment of health-related symptomatology and 
were largest for nonsurgical samples with hypertension, headaches, and insomnia. 
Relaxation  techniques like Jacobson Progressive Muscular Relaxation (JPMR), applied 
relaxation, deep breathing, pranayama etc are often used in cases of  cognitive and 
physiological arousal conditions like anxiety, anger  etc. These techniques help to 
reduce arousal therapy reducing anxiety. It is to be remembered that some relaxation 
techniques like JPMR and applied relaxation are contraindicated in patients with 
depression because they will further lower their arousal which might make depressed 
individual more depressed. In India, Rangaswami (1990) used deep relaxation training 
as an adjunct to anger control training with a child who exhibited uncontrolled 
aggression. 
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Autogenic Training 
 

A specific self-relaxation procedure has been extensively used as a relaxation 
strategy. It was developed by Schultz in 1932. This technique is based on the principle 
of desensitization. Like other types of relaxation training, autogenic training is used to 
treat physical disorders, such as tension headaches and hypertension, as well as 
psychological disorders, such as anxiety and functional insomnia. A meta-analysis of 60 
studies on autogenic training showed medium effect sizes, both pre treatment to post 
treatment and in comparison to control conditions (Stetter &Kupper, 2002). Autogenic 
training worked as well, no better or worse overall, than other psychological treatments 
for the same disorders. 
 
Social Skills Training  
 
Social skills are the ability to express both positive and negative feelings in the 
interpersonal context without suffering consequent loss of reinforcement. The social 
skills model postulates four assumptions about the relationships between social skills 
and problem solving skills and social functioning: 

 Social competence requires the integration of a set of component behaviors 
 Impairments in component skills contribute to poor social competence 
 Social skills are learned or are learnable 
 Deficits in social and problem solving skills can be rectified by skills training 

Deficits in social skills are often associated with generalized anxiety disorder, social 
phobia, depression and even in schizophrenia. 
 
An early meta-analysis (Corrigan, 1991) examined the effectiveness of social skills 
training in 73 studies for four adult psychiatric populations: developmentally disabled, 
psychotic, non psychotic, and legal offenders. The effect sizes were large across various 
outcome measures. Patients participating in social skills training roadened their 
repertoire of skills, maintained these gains several months after treatment, and showed 
diminished psychiatric symptoms related to social dysfunctions. Looking specifically at 
skills training for people with schizophrenia, another meta-analysis (Kurtz &Mueser, 
2008) examined the effectiveness of social skills training in 22 controlled studies, 
including 1,521 clients. Results revealed a large effect for content-mastery exams (d ¼ 
1.20), a moderate effect size for performance of social and daily living skills (d ¼ .52), a 
moderate effect size for community functioning (d ¼ .52), and a small effect size for 
relapse (d ¼ .23). That is, social skills training is effective in improving psychosocial 
functioning in schizophrenia but less so in preventing relapse. Social skills training for 
children with emotional and behavioral disorders have also been extensively 
investigated. The results of six meta-analyses suggested that social skills training for 
such youth are effective, showing a 64% improvement rate relative to controls 
(Gresham et al., 2004). Social skills training was effective across a broad range of 
behavioral difficulties, including aggressive externalizing behaviors and internalizing 
disorders. 
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Stress Inoculation 
 

Stress Inoculation training is a cognitive behavioral intervention method 
intended to help patients prepare themselves in advance to handle stressful events 
successfully and with a minimum of upset. The use of the term "inoculation"  is based 
on the idea that a therapist is inoculating or preparing patients to become resistant to the 
effects of stressors in a manner similar to how a vaccination works to make patients 
resistant to the effects of particular diseases. 
Stress inoculation has three phases: 

a) In the initial conceptualization phase, the therapist educates the patient about the 
general nature of stress and explains important concepts such as appraisal and 
cognitive distortion that play a key role in shaping stress reactions. The idea that 
people often and quite inadvertently make their stress worse through the 
unconscious operation of bad coping habits is conveyed. Finally, the therapist 
works to develop a clear understanding of the nature of the stressors the patient is 
facing. A key part is the conceptualization stage is the idea that stressors are 
creative opportunities and puzzles to be solved, rather than mere obstacles. Patients 
are helped to differentiate between aspects of their stressors and their stress-induced 
reactions that are changeable and aspects that cannot change, so that coping efforts 
can be adjusted accordingly. Acceptance-based coping is appropriate for aspects of 
situations that cannot be altered, while more active interventions are appropriate for 
more changeable stressors. 

b) The second phase of SIT focuses on skills acquisition and rehearsal. The 
particular choice of skills taught is important, and must be individually tailored to 
the needs of individual patients and their particular strengths and vulnerabilities if 
the procedure is to be effective. A variety of emotion regulation, relaxation, 
cognitive appraisal, problem-solving, communication and socialization skills may 
be selected and taught on the basis of the patient's unique needs. 

 
c) In the final SIT phase, application and follow through, the therapist provides the 

patient with opportunities to practice coping skills. The patient may be encouraged 
to use a variety of simulation methods to help increase the realism of coping 
practice, including visualization exercises, modeling and vicarious learning, role 
playing of feared or stressful situations, and simple repetitious behavioral practice 
of coping routines until they become over-learned and easy to act out. 

SIT has been conducted with individuals, couples, and groups (both small 
and large). The length of intervention can be as short as 20 minutes or as long as 40 
one hour weekly and biweekly sessions. In most instances, SIT consists of 8 to 15 
sessions, plus booster and follow-up sessions, conducted over a 3-to-12-month 
period. 

 A meta-analysis (Saunders et al., 1996) determined the overall effectiveness of 
stress inoculation training devised by Meichenbaum (1985). The analysis was based on 
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a total of 37 studies involving 1,837 clients. The overall effect size of .51 on 
performance anxiety and .37 on state anxiety revealed moderately powerful 
effectiveness. Thus, stress inoculation treatment has been shown to be effective in 
reducing both performance and state anxiety and far better than no treatment or control 
treatments. Biofeedback several researchers have meta-analytically examined the 
efficacy of biofeedback for treating various conditions. With respect to migraines, 
biofeedback produced a medium effect size (d ¼ .58) and proved stable over an average 
follow up phase of 17 months. Biofeedback was more effective than no treatment and 
placebo (Nestoriuc& Martin, 2007). Biofeedback with home training was found to be 
more effective than therapies without home training. With respect to tension headaches, 
biofeedback produced medium-to-large effect sizes (d ¼ .73). Biofeedback proved more 
effective than headache monitoring, placebo, and relaxation therapies. 
 
Behavioral Activation 
 

The efficacy of behavioral activation was compared with cognitive therapy and 
antidepressant medication in a large, controlled trial with 241 adults suffering from 
major depression. Among more severely depressed patients, behavioral activation was 
comparable to antidepressant medication, and both outperformed cognitive therapy 
(Dimidjian et al., 2006). When followed for 2 years after the initial treatment, patients 
receiving behavioral activation and cognitive therapy experienced similar outcomes 
(Dobson et al., 2008). Patients treated with medication but withdrawn onto pill-placebo 
suffered more relapses than patients receiving either psychotherapy. Both therapies 
proved less expensive and longer lasting than medication in the treatment of depression. 
 

Self-Statement Modification  
Dush and colleagues (1989) performed meta analyses on the effectiveness of self-
statement modification separately for children and adults. The self-statement 
modification was oriented explicitly around Meichenbaum’s self-instructional training. 
For children, results of 48 outcome studies showed that self-statement modification 
surpassed no treatment and placebo treatment by roughly half a standard deviation. The 
average effect, weighted equally by study, was .47. For adults, results of 69 studies 
showed that self-statement modification evidenced considerable gains beyond no 
treatment. The average effect size of .74 can be viewed as analogous to shifting the 
average treated client from the 50th percentile of control subjects to the 77th percentile. 
Alternative therapies shifted patients to the 67th percentile, on average (effect size ¼ 
.49). 
Contingency Management 
 
 A novel application of contingency management is to addictive disorders. The method 
aims to systematically increase reinforcement for non-drug related activities and to 
remove such reinforcement for drug use. A meta-analysis was conducted on the 
effectiveness of contingency management in treating substance abuse. The results 
demonstrated that contingency management was effective in reducing use of opiates, 
cocaine, other drugs, and to a lesser extent. 
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Problem Solving  
 

All of us face day to day challenges in our personal, academic and professional 
life. It is almost impossible to lead any sphere of our life which is problem free. So, it 
becomes utmost important to learn the skills to resolve our day to day issues effectively. 
Most of our day to day issues can be handled effectively if proper skills are used to 
solve them. It is important to remember, however, that some problems will be easy to 
resolve and some will require more efforts and need more time to solve. There are 
always multiple effective ways to handle problems. So, it is important that we continue 
to focus on different ways to find the solution. The core idea is that we all should 
become problem solvers and solution oriented rather than just pondering about the 
problem(s).When we are just fixed at the problem only, we are feeding negativity to our 
brain and it will generate negative emotions which in turn further block our decision 
making skills and hinder the possibility of generating solutions. So, remain focused on 
solution finding is the key for handling the issue. It is also important to remember that 
most if not all all human day to day challenges can be solved to a significant extent if 
effective skills are used. 
 

A recent meta-analysis of 31 studies (2,895 participants) examined the efficacy 
of problem-solving therapy in reducing mental and physical health problems. Problem-
solving therapy emerged as significantly more effective than no treatment (d ¼ 1.37) 
and attention placebo (d ¼ .54), but just barely more effective than other bona fide 
treatments offered as part of the study (d ¼ .22). Assigning homework increases the 
effectiveness of the problem-solving treatment (Malouff et al., 2007). Looking 
specifically at depression, 13 controlled studies of problem-solving therapies were 
subjected to a meta-analysis (Cuijpers et al., 2007). The average effect size of .83 
indicated that short-term problem-solving therapy can be an effective treatment for 
depression, certainly more so than waiting list, pill placebo, or psychological placebo. 
At the same time, as with any treatment, problem solving therapy was less effective 
with patients who suffered from more severe depression. 

 
Mindfulness 

The notion of Mindfulness is rooted in the Buddhist Psychology under the 
notion of vipasana meditation.  It means meditation with purpose. Mindfulness involves 
paying on attention on external or internal sources without judgement and conscious 
efforts. It aims to learn to observe things without reacting to them. It has significant 
clinical implications. It helps people to self-regulate their anxiety related behaviour and 
also is useful in Mindfulness Based Cognitive  Therapy (MBCT) as a relapse prevention 
strategy. 

 
Conclusions 
Anxiety is often considered as a perception of threat that something bad going to 
happen. Continuous threat and worry significantly impair one’s day to day functioning. 
Different techniques of anxiety management are quite useful to learn to deal with threat 
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and pressures of everyday living. The type of technique useful for an individual depends 
on his or her personality style, nature and severity of anxiety, and social support 
available, his/her cognitive, behavioral, affective and spiritual resources. 
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ABSTRACT 
 
 The life in the present world emulating materialistic characteristics seems to be full of 
unhealthy competitions and struggle for success. Though succeeding in life is necessary 
but the affinity for success at any cost has left the life without any values and meaning 
and the failure seems to be leading to depression and related psychological issues. This 
shows that the success of life in its true sense is totally dependent on proper 
management and it should begin with one’s own self - physical and otherwise. In the 
philosophy of India, the concept of self-management holds much significance from 
ancient times onwards. This aspect is usually explained in terms of self-realization, but 
the idea behind it, is of proper self-management. Later, with the advent of Neo- 
Vedanta, this aspect found new dimension and became exalted in high pedestal. The 
paper, ‘Self-Management in the Philosophy of Vivekananda’ discusses the concept of 
self-management expounded by Vivekananda, the chief exponent of Neo-Vedanta with 
respect to day-to-day life and the way in which it brings about success in life by the 
proper management of the self and the task at hand as well, and thus enunciating the 
secret of work brilliantly envisaged by the philosophy of the Vedas.  
 
Key words: Neo-Vedanta, Samatva, Stithaprajna, Vedanta, Yogi 
 
1. INTRODUCTION 
  
 The world seems to be moving at a fast pace than ever before, waiting for no one and 
the theory of ‘struggle for existence and survival of the fittest’ seems to be rampant in 
the society. This creates an urgent need for success in life or otherwise be defeated by 
the materialistic trends setting standards as a mark of success in life. This trend leads to 
a distinction between haves and have-nots, again distinguishing succeeding mentality 
emanating confidence and the unsuccessful ones are regarded as failures in the society. 
The reason behind this so – called ‘success or failure’ in life when analyzed seems to be 
totally dependent in the way in which one carries out, that is, the management of the 
work at hand or  the attitude with  which one handles one’s own life, that is, self-
management in its totality. 
  
 The present age, dubbed as the age of science, may try to over look the utility of 
Vedanta which is otherwise known as Upanisads. Being the concluding portion of 
Vedas as well as the ‘cream’ of Vedic philosophy made the Upanisads renowned as 
Vedanta. (Sharma, C.D, 17). It is also explained that being the ‘Siddhanta’ of Vedas, 
gave the Upanisads the title ‘Vedanta’. (Deussen, 1).   The Contemporary Indian 
thinkers based their thought on Vedantic philosophy and presented it in the form of 
Neo-Vedanta.  It seems that the basic problems of man have never seemed to change in 
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course of time, as the fundamental nature of man still remains the same. Vedanta is 
based on basic human nature and so, it still serves as a guiding –light to the wayward 
ships to the dock of self-management.   
 The central aim of the study is to find out the role of reason in the progression of the 
philosophy from the ancient Vedantic philosophy of Upanisads to the Contemporary 
Indian Neo Vedantic Philosophy of Vivekananda and his exposition of self–
management. The study also proposes the following objectives as to find the elements 
of self–management presented in an intelligent, concrete, scientific, practical form and 
to seek explanation of philosophy of Neo Vedanta, on rational and scientific grounds. 
The methodology adopted for the particular study is descriptive approach to elucidate 
certain complex ideas of self–management in Neo-Vedanta of Vivekananda and to make 
it clear and easy to understand. It adopts a critical attitude in look out for 
inconsistencies and defects in the different views, laws, and theories. It is analytical as 
it goes down to study self–management in the philosophy of Vivekananda in its very 
parts and tries to examine the relationship between them. It is comparative and tries to 
study the different aspects of self–management in the philosophy of Vivekananda and 
studies with respect to Western thought and Science and examines their alikeness and 
differences. 
 
2. SELF- MANAGEMENT AS A SURE WAY TO SUCCESS 
 
 The concept of self-management was always of great importance in the realm of Indian 
thought.  It was explained in the terms of realization of one’s own self. This aspect 
became elucidated as self-management by Contemporary Indian thinkers such as 
Vivekananda. He propounds the ideas in the ancient texts of Vedanta, the philosophy of 
Upanisads and enunciates it in the form of Neo- Vedanta suited to the needs of the 
present day. He underlines the fact that the most successful of all the people ever known 
practiced these true principles of self-management and it is because of their success that 
India became known as the land of riches in the past - both spiritual and material and the 
then poor nations of the world came looking the material gains from India. It is through 
these connoisseurs, that the highest of all Vedantic philosophic thought found their way 
of realization. They were the ruling monarchs who indulged in deep and extensive 
thought, who knew the proper way of self-management.  
 
 He explains that none of them were pessimists or escapists but the active participants of 
life working for the betterment of society. In his own words, “the people who 
discovered these truths were neither living in the caves nor forests, nor following the 
ordinary vocations of life, but men who, we have every reason to believe, led the busiest 
of lives, the men who had to command armies, to sit on thrones and to look to the 
welfare of millions- and all these in the days of absolute monarchy, and not as in these 
days when a king is to a great extent a mere figure head. Yet, they could find time to 
think out all these thoughts, to realize them, and to teach them to humanity.” 
(Vivekananda, I, 296). He also adds that if such people who lead the real busy life could 
practice the principle of self-management and derive a successful life in the complete 
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sense, it could be done by the so-called busy bodies of today. The way to it is to first 
know the secret of work.  
 
3. SUCCESSFUL MANAGEMENT OF WORK 
 According to Vivekananda, the secret of success of  behind any work is one has to give 
as much importance to the means one adopts in doing a work, as one gives to its final 
goal. He says that this principle of treating the means as well as the end of a work with 
equal significance is simply great and that he himself has learnt great lessons from it. He 
says, “it appears to me all the secret of success is there, to pay as much attention to the 
means as to the end.”(Vivekananda, II, 1) 
 
 Vivekananda conceives that the greatest disadvantage of man is that he is so much 
consumed by the result, the final end, of an action or work so much so that one actually 
forgets about the technicality of the means adopted in order to achieve the result. This is 
the aspect entailed by Gandhi when he remarks that the realization of the goal is in exact 
proportion to that of the means and this matter admits no exception. (Lal, B.K., 124)   It 
is only when one fails to achieve the goal that one enquires how and where it went 
wrong and starts the dissection of the entire plan which was initiated to achieve the goal. 
Vivekananda says that in the majority of the cases it will be found that due attention was 
not given to the means adopted. Hence Vivekananda opines that enough attention 
should be taken in the beginning, middle and the end of the means while making it 
strong in every part with proper execution and management and in completion as well. 
When the means becomes thus polished, progress in this right manner, the proper result 
will naturally follow the means. 
 
4. CAUSAL ASPECT IN SELF-MANAGEMENT  
  
 From the point of view of causation, Vivekananda explains that the people generally 
miss the fact that it is always the cause that creates the effect.   According to the Law of 
Universal Causation, ‘One way of expressing that the universe is a systematic is to say 
that everything which has a beginning must have a cause...Out of nothing, nothing 
comes.’(Mahadevan, 229) The effect can never make it on its own. So, only if the cause 
is in the right shape and condition, and also powerful enough then, only the effect will 
be produced. Otherwise there will be no production of the effect. In terms of causation, 
he says that when the cause is present, there is no need to worry about the absence of the 
effect because the effect will naturally make itself known owing to the presence of the 
cause. So if the conditions necessary for the advent of the cause are fulfilled, it 
necessitates the production of the effect. Vivekananda said, “the realization of the ideal 
is the effect. The means are the cause; the attention to the means, therefore, is the great 
secret of life”. (Vivekananda, II, 1)   
 
5. PSYCHOLOGICAL ASPECT IN SELF-MANAGEMENT  
 
 Like a seasoned psychologist, Vivekananda explains the psychological aspects involved 
in self-management. He says that when one takes up an aim or ideal and finalized the 
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method or means to achieve it then, one must not waste much energy or attention on the 
aim or ideal by fantasizing about it as it will not go anywhere but, all the concentration 
and energy must now be given to the path undertaken, that is, the means. It is the means 
that has to be perfected, and then only the end will come. 
 
 According to Vivekananda, one of the greatest drawbacks of human life is that when a 
man undertakes an ideal to achieve something, and even after the expenditure of lots of 
time, money and energy on it and still results in failure, the person is not able to let it go 
due to his attachment. Vivekananda says that, the greatest cause of sorrow is attachment 
(Vivekananda, II, 2). Vivekananda opines that even though one subconsciously knows 
that it is this attachment that is causing the misery and holding on to it will create even 
more suffering, but still one does not have the strength of capacity to let go. 
Vivekananda says, “The bee came to sip the honey, but its feet stuck to the honey-pot 
and it could not get away. Again and again, we are finding ourselves in that state. That 
is the whole secret of existence.”(Idem) 
 
6. ASPECTS OF GITA IN SELF-MANAGEMENT  
 
 Vivekananda enunciates this idea of self-management in terms of Gita. There it is 
explained in the aspect of work. Accordingly, one has to learn to work and this work has 
to be done with whole of one’s might in a continuous manner with enough regularity. 
The mind should be completely applied to the job undertaken with absolute 
concentration. Any job one takes should be done properly in this way. Even though the 
job takes up the complete concentration and attention in this manner, one should not get 
unnecessarily attached to it. It means that, though one has full concentration and is thus 
distracted by nothing while doing the job, but one still has the freedom and 
independence to give up the work at a moment’s notice. That is, there is no futile 
attachment to the work, so one is at liberty to detach oneself from it at any time one 
wants. 
  
 Vivekananda says that this kind of acts happens repeatedly in every event of one’s life. 
All the misery is because of one cause, the undue attachment that one gives into and the 
resulting entrapment. So it is explained in Gita to work constantly, but not with any sort 
of attachment, because it will result in the trouble of being getting caught. It says that 
one should reserve within oneself the power or capacity which enables one to get 
detached from anything at any time, even if one wants it badly. In spite of all the 
longing felt when about to leave it, one must still be able to overcome the feelings and 
go ahead with it. Still one should also have the ability to reserve this power of giving up 
everything whenever one wants under control. Vivekananda says that there is no room 
for weakness, that later becomes slavery. This weakness will further result in suffering, 
both mental and physical. 
 
 The pictorial representation of ‘Gitopadesam’ is indeed a fine example of this. The very 
same aspect of self-management is explained vividly in the Upanisads also. The chariot 
is considered as the human body with the horses as the five senses or ‘indriyas’ and the 
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reins, the mind. The rein is held by the intellect or ‘buddhi’ who becomes the charioteer 
and the self, the passenger is seated in the chariot. The idea behind this is that if the rein 
or the mind is not properly checked by the charioteer or the intellect, the mind will 
wander and the horses, the senses or indriyas will do as it pleases, putting the passenger 
seated on the chariot, the self, in danger. So the intellect has to manage the mind in 
proper manner thus, ensuring the indriyas or horses will behave themselves, taking the 
self to the desired destination. So, it can be seen that the notion of self-management is 
embedded in Gita. 
  
 Such a Yogi is described as Stithaprajna. He has equanimity or balance of mind 
samatva. Gita identifies him as an ‘ideal ascetic who curbs his passions and maintains 
calmness in cold and heat, in joy and sorrow, in honour and dishonour.’(Sharma,C.D., 
34) Just like a lamp that flickers not in a windless place, the yogi manages his thoughts 
and yields him entirely to the Absolute 
  
 If man works with the above said mental attitude, the feeling of the ‘doer’ does not get 
developed which results in naturally becoming non-attached. The binding effect 
associated with work, as the consciousness of one doing the work, will become nil 
which in turn, makes the work as no-work at all. Such a person sees inaction even while 
in action.  That is, one becomes a nishkamakarmi. The Yogi, even in the middle of all 
the intense action will be experiencing eternal serenity, the absolute calmness of the 
self. The Yogi transcends the limitations of both good and evil, happiness and misery. 
He remains unaffected by all the conditions and maintains equanimity, the balanced 
mental disposition. He is then called the Stithaprajna, the man of steady wisdom. 
 
 Vivekananda examines life and finds that ordinary people thinks it is attachment that 
creates happiness in life- attachment to friends, relatives or to intellectual or spiritual 
activities or even to things external. But one forgets the aspect that this kind of 
attachment brings nothing, but misery. He explains that in order to enjoy anything, one 
has to first remove oneself from it  and stand apart as a witness then only one will be 
able to enjoy it. That is, one has to learn to get detached in order to become joyful. Only 
when one develops the power to detachment at will, there could be escape from all the 
miseries and troubles of life and become successful. 
 
7. ASPECTS OF STRENGTH IN SELF-MANAGEMENT   
 
  Vivekananda tries to explain the ways of self-management to strength. He considers 
weakness in man as the total annihilation, the complete death.  Entertaining weakness of 
any kind is conceived as detrimental to the steps of gaining access to strength. He 
explains this using the following simile. In the atmosphere, in the air one breathes daily, 
there are many disease causing microbes present. But it does not affect us as long as one 
is healthy. When one becomes weak, then they cause harm because the body became in 
a preconceived state to accept the microbes. Similarly, he says that there are many 
elements that are surround man which may cause harm and misery. But these elements 
will have control or authority over the person until and unless the person lets it happen, 
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that is, till the mind becomes weak. So Vivekananda claims that, it is the strength that 
gives the happiness, makes life into eternality and immortality. The weakness is 
constant struggle and suffering which makes life a living hell and so weakness is 
nothing but death. 
     
 The best of nature will be at the behest of whom able to be attached with all his might 
and yet, get detached as easily when ever he wants. This is hard to achieve as the 
amount of energy spent as attachment must be equal to that of detachment. Again, there 
is the case of people who are not able to understand any sorts of attraction to anything 
since they are hard- hearted and incapable of love. Their unsympathetic nature attributes 
to them, lack of miseries in life. Vivekananda says that this kind of life is no life and 
instead of being in such an inert state, it is rather good to be attached. He explains, “The 
man who never loves, who is hard and stony, escaping most of the miseries of life, 
escapes also its joys. We do not want that. That is weakness that is death.” 
(Vivekananda,II,3) .He says that such a soul has never been awake as it does not feel the 
underlying weakness and permeating misery, and it must be avoided at all cost. 
   
 Even though the weakness of love through attachment is not appreciated, the strength of 
love and the strength through attachment which makes one totally focused on the object 
of concentration are conceived as highly desirable. It is said that the man of perfection 
can make his entire being focus on certain centre of love and also remain unattached. 
This is prescribed as another secret of work to be learnt. Vivekananda explains this with 
a simile of the life of a beggar who is never contented with whatever he gets and so 
cannot enjoy any of it, and in a similar way ordinary people maintain corresponding 
attitude. He says, “We are all beggars. Whatever we do we want a return,” 
(Vivekananda,II,4). It is like that of a trade. People behave as if they are traders bearing 
a ‘give and take’ attitude. This conception of the trade- attitude, views Vivekananda, has 
a bearing through out in life, say, in matters of virtue, religion and even in love. 
   
 Based on the attitude of trade if one proceeds in life, it is as if one enters the school of 
economics and commerce, there every thing is dependent on the basic principle of 
business, whether it be for giving and taking or buying or selling. Like in the case of 
business enterprises which could be affected by inflation and deflation in the realm of 
market, causing positive or negative turns in business, one should always be prepared 
for the worst. “It is like looking at the mirror. Your face is reflected. You make a 
grimace- there is one in mirror; if you laugh, the mirror laughs. This is buying and 
selling, giving and taking.” (Vivekananda,II,4). 
 
8. LAWS OF SELF-MANAGEMENT IN NATURE 
   
 Vivekananda explains the way by which the Nature is governed and understanding the 
basic principles of the self-management in Nature advises that to go in harmony with it 
or it will ensure proper management of man.  He warns against not getting caught in this 
web. He says that one does not get caught from anything that is given, but all the misery 
arises from the expectations of getting something back for that it is given. When a return 
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is expected for what is given, it complicates the matter and creates suffering. It is this 
desire or want for getting compensated for what is given is the troubling ground as 
desires are based on ‘the laws of success and failure’. 
   
 According to Vivekananda, the most successful man is the one who is the most 
unselfish in character, expecting nothing in return leads the true happy life and thus is 
successful one. The secret of success is conceived as not to ask for anything and expect 
anything in return. Vivekananda assures that, for whatever that is given could be 
expected back in greater proportions, but there is no need to give much focus on such 
matters as only one needs to give and stop the attention then and there itself. “Learn that 
the whole of life is giving, that nature will force you to give. So give willingly.” 
(Vivekananda,II,5). It is because of the reluctance to give and not conceding to this 
principle of Nature, creates all the suffering of mankind. For instance, when 
deforestation is enacted due to the greed of man enunciating the ‘taking’ aspect, what is 
got in return is unbearable heat. The basic idea seen in Nature is that, when something is 
taken, it is also returned back in some other way, say, the heat of the sun vaporizing the 
water of the ocean is given back to the earth as torrential rain. 
   
 The mechanism entertained by Nature is such that whatever taken must be returned, so 
one only needs to give and Nature will take care of the rest. Then, there is not even any 
need to expect anything in return as everything will come back naturally to the right 
place provided the giving aspect is fulfilled.  It is like sooner the air in the room is 
emptied, it will be filled by abundant fresh air, but if all the openings of the room 
remain closed instead, implying the aspect of not-giving, everything in the room will 
result in stagnation and degeneration leading to poison. As the river water runs to the 
sea, gets a constant supply of fresh water, but if its course running to the sea remains 
closed will stagnate it, in a similar fashion, the moment one closes the door marks the 
beginning of one’s death.   
   
 So Vivekananda advises to be not attached, unlike a beggar. The task ahead may be 
difficult, just only to be a giver and not expecting any return but with due determination, 
careful progress should be made in this path in spite of all the troubles ahead. He 
cautions, “Nature wants us to react, to return blow for blow, cheating for cheating, lie 
for lie, to hit back with all our might. Then it requires a super human divine power not 
to hit back, to keep control, to be unattached.”(Vivekananda, II, 6). 
 
9. NEWTON’S LAW OF MOTION: III  
 Vivekananda explains everything of the Laws of self-management in Nature 
based on the concept of Vedantic karma, the fundamental point of argument in Indian 
Philosophy, of which the Newton’s Third Law of Motion seems like a reflection. The 
third Law of Motion by Newton, states that, “To every action there is an equal and 
opposite reaction.” It means that, for each and every action, there is a reaction, which is 
equal, but directed to opposite. The actions of mutual nature of two bodies are always 
equal, but opposite in direction. The action and reaction thus created are always equal to 
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be exact. It is imperative that, there must always be two mutual forces, equal and 
oppositely directed.  
  
 This fundamental aspect of Nature is always underlined in Indian philosophy 
and turns it into a guideline for self-management. It says, “all the Indian systems agree 
in believing that, whatever action is done by an individual, leaves behind it some sort of 
potency which has the power to ordain for him joy or sorrow in the future, according as 
it is good or bad.” (Dasgupta, I,71). Accordingly, to every action done, a corresponding 
result will be obtained of the same nature as reaction. Vivekananda reminds that doing 
action in an unselfish unattached manner, adopting good means without expecting 
anything in return as we give, will naturally become a strong force as cause producing 
corresponding results as effect,  getting back whatever is given as a reaction. 

 
10. SIMILARITY WITH KARL POPPER 
   
  When viewed from the western perspective, the intellectual approach made by 
Vivekananda based on logic and reason seems to be in accordance with the view of 
‘hypothetical deductive method’ maintained by Karl Popper.  In his work, ‘ The Logic 
of Scientific Discovery’, he says that the role of Philosophy of Science must be limited 
just to into the context of justification only and not encroach into the context of 
discovery. To him, the advantage of scientific discovery is their falsibility. It is on 
account of falsibility that science can be distinguished from the rest of the knowledge. 
The falsibility of scientific theories is to be understood in the sense that they openly 
declare the circumstances which led to their rejection. 
   
  The Popperian scheme of hypothetical deductive method commences with; a 
problem, suggesting a hypothesis, test implications are deduced to falsify it,  consider 
the solutions to be in conformation with it, but even so, the repeated attempts to falsify 
it, is in vain. According to Popper, the basic characteristic of scientific practice is in the 
deductibility of the test implications of the hypothesis and the futility of the attempts to 
falsify it shows its credibility. It is seen that Vivekananda, long before Popper; have 
scientifically practiced this, by beginning with the problem, then deductible test 
implications and on the grounds of logic and reason and exhibits that his views are 
beyond the realm of falsibility and this stands proven. 
 
11. CONCLUSION 
   
 To Vivekananda, the way to ensure success in any mode of life is only through proper 
management of one’s own self, that is, self-management. With a new resolution to 
remain unattached, one should begin the day casting away the things of the past which 
created all the trouble due to the unwanted attachment and unwanted love. But when 
external stimulus acts, the resolution may get forgotten and the past may repeat itself. 
Again, the resolution is renewed the very next day, but when time comes everything 
may be forgotten. Just like a bird trapped in a net trying its level best in vain for 
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independence, human beings also struggles. Vivekananda understands the aspect that it 
is quite tough to overcome this basic nature, but adds that in spite of it with renewed 
energy one should try to accomplish it. For that ordinary man tremendous strength is 
needed. Though the path is treacherous, through constant practice it can be trodden. One 
thing to be borne in mind is that, not a thing can affect anyone, unless one allows it, so 
constant vigilance has to be maintained. Vivekananda says, one should understand that, 
“I have no control over the external world, but that which is in me and nearer unto me, 
my own world is in my control.” (Vivekananda, II,7). So that control should be 
constantly kept up and that is the fundamental idea of self-management. 
   
 From the very childhood everyone is taught to find fault in things external as the cause 
of the failures, but never once holds one’s own self responsible for it. Vivekananda asks 
to give up such biased attitude and start taking responsibility for one’s actions and adds 
that mostly it is the case. He says that if people claim themselves to be noble as Gods, 
without a taint of selfishness, how come they are affected by so- called ‘fools’ in the 
street. This shows that the very claim is bogus as the external world is felt as different 
from oneself, hence it creates the suffering. So Vivekananda asks to take care of oneself 
first, that is, manage one’s own self. For that the means set to achieve the goal has to be 
perfected, and then the end will naturally come. The external world is only a reflection 
of one’s own self. While the external world is the effect, the means is nothing but one’s 
own self. Thus, through self- management absolute success in life is ensured in 
accordance to the philosophy of Vivekananda.  That is, by perfecting the means, the end 
will be absolute perfection. 
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ABSTRACT: 
 
Assam and Arunachal Pradesh are two states of North Eastern part of India. Assamese is 
the connecting language between the two states. Assamese literature is highly rich and 
developed. Assamese fiction literature is also of no exception .Written and published in 
Assamese language on the background of Adi society of Arunachal in 1975,the 
significance of “KoinarMulya” by novelist Lummer Dai is still infinite. Relevance of 
this novel as social fiction is still on track.The subject matter of this novel ,by the 
novelist who built the bridge between Assam and Arunachal Pradesh by literature is, 
Adi Tribal Society.The chief aim of our study is to focus analytically and illustratively 
the prevailing system of selling out the girl-child in her childhood with a mortgage 
money in the contemporary time and later on emerging with the system of marriage and 
absorbing superstition ,prejudices, in human behavior,etc in the society. Moreover 
,socio-cultural system,apparel,ornaments,food-habit,folk-beliefs,socio-environmental 
conditions and language are also incorporated within the arena of the study.The role of 
this novel in refinement and reconstruction of the tribal society is undeniable. 
 
Keywords: Child Marriage, Koinar Mulya Novel, Lummer Dai, Socio - cultural 
System, Tribal Society of Arunachal 
 
INTRODUCTION: 
In Assamese fictional literature, the number of tribal novels based on tribal lives by 
various literary figures is very less,yet the few it has are all remarkable. The flow of 
assamese tribal novels is still unstoppable centering around ‘Miri Jiyari’ of Rajanikanta 
Bordoloi. Historical ,Social, imaginative ,realistic, romantic, etc.—almost all sorts of 
novel exist in Assamese literature. However ,the significance of social novel is in the 
highest rank in assamese novel literature. And in case of social novel, the name of 
Lummer Dai is mentionable so far as the creation of tribal social novel is concerned.His 
novel ‘Koinar Mulya’(1975-76) is remarkable in this regard. 
The prevalent tradition of selling the girl-child in her childhood in Adi Society of 
Arunachal Pradesh and ,in the later phase,in the cases of the tradition of getting them 
married along with socially misappropriate condition of girls, exploitation, distress, 
social prejudices, superstition, and not giving adequately equal respect to the girls 
,etc,the abominable conventions are still existing in the society. Moreover because of 
lack of cultural reformation, human emotion and feelings are also seen to be denied and 
contradicted. The novelist has presented in the novel the strife in between two 
generations emerged out of remonstration how and what kind of heavy burdens are 
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loaded on a woman against her will. However,in our discussion, light would be thrown 
on the social life of Adi tribal as referred in the novel. 
 
THE OBJECTIVES AND SIGNIFICANCE OF THE STUDY: 

 

The novel gives some clear glimpses on certain issues as follows:-- 
1) The novel bears inevitable significance in familiarizing the tradition,rituals,folk-

belief, ornaments, status, language,culture,etc of Adi Society. 
2) Importance on reincarnation of the novel is given as discussion on the social aspects 

cited in the novel has not been done extensively.It is felt that in the process of 
accepting the new trend,this novel has gone into oblivion. 

3) The novel has significance as social novel adequately representing the Adi Tribal 
Society of Arunachal Pradesh. 

4) The novel has importance in reconstruction and changing of the contemporary 
society. 

5) It has significance in bringing awareness and realization against the prejudices 
existed in the Adi Tribal Society with respect to status and condition of woman 
folks. 

6) The chief aim of our discussion is to represent the Adi Tribal Society from different 
perspectives and making it worthy of reading for the readers. 
 

 
THE SCOPE AND METHOD OF THE STUDY 

 
Within the scope of studying KOINAR MULYA by Lummer Dai,the tribal social 
life would be discussed extensively from different perspectives. Moreover, 
nurturing of the Adi society and culture in the novel is also incorporated within its 
scope.For the convenience of discussion,descriptive and analytical methods are 
used here. 
 

SOURCES OF DATA COLLECTION: 
 
The primary source of data collection for the study is the novel,’KoinarMulya’ 
itself.In addition to that,some books of various critics having its thematic 
interpretation and some essays on the book are taken as helping sources for its 
discussion. 
 

THE SOCIAL LIFE AS REFLECTED IN THE NOVEL, ‘KOINAR MULYA’ BY 
LUMMER DAI: 

SUBJECT MATTER OF THE STUDY: 
 

 The chief subject matter of the novel,’KoinarMulya’ by LummerDai,is the 
prevalent tradition of child marriage with money-mortgage in Arunachal Pradesh.The 
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novelist challenges the society through a woman character named Gumba who had 
fallen prey of the child marriage system and its inherent abominable criminous social 
tradition.Moreover,the mental conflict of the character ‘Kargum’ as well as the social 
tussle between old and new generations,protest against 
injustice,inflictions,oppression,exploitation,distress,etc. towards women of the educated 
groups are its main subject matter.In present scenario,thesubjet matter of the story is 
sufficiently contextual. 

 

 SOCIAL SYSTEM: 
 

The social system and customs-rituals of the simple rural agricultural people living in 
the dense forest of Arunachal hills are much lenient.Although expert in cultivation of 
rice,jackfruit cultivation and in jhum cultivation,yet almost all are deprived of formal 
education because of poverty.The condition of the women is more abject and they have 
to be deprived of formal education because along with their children they have to rear 
hens,pigs,cattle,etc and have to take the total responsibilities of their houses. 
 
There is a system of marrying the girl-child in their childhood selling them with a 
mortgage of money according to Adi tradition.A girl is considered as a 
property.Yak,cattle,cash,utensils,etc are taken as mortgage.A yak is considered as a 
valuable property.In Adi society,to identify easily,every yak of each house is pierced in 
its ear and sent to graze in the forest.This helps to find out a particular yak very easily. 
 In Adi society,every house keeps its valuable 
stuffs(eg.Utensils,money,ornaments,swords,etc) building storehouses in rows aside from 
their houses.They have their livelihood by hunting and cultivating necessary crops. 
 
 Traditionally they live in ‘Chang’ house having a verandahinfront of 
it.Separate doors are maintained for males and females.Pigs are reared down at the 
Chang house made of bamboo and thatch. 

 
 To manage the Adi Society,there is a village headman who is termed as ‘Gaam’ 
in the society.Moreover,to administer justice of several nearby villages,there is a chief 
village-headman among them.’Kebang’ is organized as meeting for justice whenever 
needed.In this meeting seniors and heads of villages are invited to take part in discussion 
of justice related problematic matters and to resolve the matters peacefully. 
 
 In Adi Society,the post-phoneme of father’s name is used to name the pre-
phoneme of child’s name.Forexample,Tumkar-Kargum,Kargum-Gumba,etc.Stretcher is 
used to carry dead body.Traditionally it comes as a ritual to their society from the 
incidence of carrying the weak body of Gumba to his house in a stretcher when he once 
sat for a hunger strike. 
 
 In Adi society,as a salutation to the guest, ‘Jai Hind’ is used instead of 
‘Namaskar’.Moreover,chicken ,fish,Aapong(a kind of tribal drink) etc. are served to the 
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guests as respect. As a means of communication ,letters are exchanged/passed as we can 
see in the novel. 
 
FOOD HABIT: 
Rice is the chief food of Adi society.Despite,they take aapong,meats,etc as their main 
foods.They domesticate duck,hen,goat,pig,yak,etc. for meat.Eggs are also presented to 
the guests as gifts. As per requirement,they also go to rivers for fishing and also hunt 
wild boar,deer,etc. for food.Whenever they go for hunting,they carry rice and curry 
wrapped in banana leaf. 
Since aapong or traditional wine is a respectable beverage in Adi society,they use it in 
their society very extensively.In the novel ‘KoinarMulya’,the use of aapong can be seen 
in their ‘Kebang’(meeting) ,wedding ceremony and in different festivities.Aapong 
stored in bamboo cone is consumed very respectfully by both males and 
females.Moreover,there are references of eating bamboo shoots,fruits of the 
hill,chewing of betel nut,etc in the novel.Use of addictive stuffs,eg. Tobacco,hukkahs 
,etc are also seen in Adi Society.Forexample,in ‘Bang Kebang’ held for Gumba,people 
gathered in groups and were discussing the matter which is narrated by the writer,as--- 
“some are chewing tobacco,some others chewing betel nuts and some others are 
smoking ‘Biri’(as kind of local cigarette).Some of them are using hookah too.”(Koinar 
Mulya,page-104) 
 
APPAREL-ORNAMENTS: 
 
A picture of wearing of special apparels and ornaments by both males and females can 
be seen in the narration of the writer.Traditionally the males wear thick chest-open shirt 
and gee-string(lengti) although boys of new generation wear chest-open thin shirt and 
Long-pant or trouser.On the other hand,the females wear 
shirt,Galey,Mekhela,petticoat,etc.Forexample,in the words of BorgaamGekan—“We 
wear gee-string but boys of today wear ‘lonpan’ or something like that.We wear chest-
open thick shirt,boys wear chest-covering thin shirts.” (KoinarMulya,page-114) 
 
Again, “At the time of dragging Gumba by Joken’s group her loose cloth shrinks 
towards her shoulder for which her belly becomes bare and her brassiere could be 
seen.Moreover,in her struggle to free her from the clutch of the young boys her Galey 
falls down and the petticoat comes out.” (KoinarMulya,page-49) 
 
In the novel,wearing of ornaments in Adi society is not seen yet to make it understood 
about gems,necklace of pearls(necklace those are made of marble having different 
colours) is referred. 
 
MYTHS AND BELIEFS: 

 
In the heart of myths,the cultural features and thoughts process of a community lay 
hidden.The originality and cultural standard of folk-life depend upon its depth and 
honesty.In the novel ‘KoinarMulya’ of LummerDai,a portrait of folk beliefs can be 
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seen.Adi people believe in luck;Doni-Polo are their gods.Moreover,they have beliefs on 
the gods and goddesses also.Reflection of such myths can be observed when Kargum 
went to the forest in search of his yak and unwrapped his food-packet to eat rice—
“Kargum opened the cane and gulped aapong after pouring a little of it down for the 
forest-god.Again,while putting the rice and curry packets in the container,hethought,if 
he did not eat he would not get energy and still he had to walk a long.So he unwrapped 
the packet and threw some food for the forest-god and started eating.” 
In Adi society,horoscope is calculated with the heart of hen.They believe and obey in an 
existence named ‘Abatani’ as the first man in the earth.Thus,a mythical world of Adi 
can be seen in the novel. 
 
STATUS OF WOMEN: 
 
According to the novel, ‘KoinarMulya’,the position and status of females is pathetically 
insecure in Adi society as because in the society females are considered to be a daily-
used product.If we go for the title of the novel, ‘KoinarMulya’(Value of Bride),it brings 
a positive impression and the novel seems to be centred around the problems of 
females/girls.Like in other society of the world,in Adi society too,females are 
transformed into raw materials because of lack of self-position.In Adi society,a girl-
child is married by selling forcibly to a boy for some money.Even,there is a tradition of 
selling girl-child before she takes birth.Girls are treated as commodity for trade. 
 
The chief character or the protagonist of the novel is Gumba.She could find the solution 
of her catastrophic situation with courage and patience only because she was educated 
with formal education.On the otherhand,Gumba’s mother and wife of Kargum is a 
simple guileless woman drowned in the conventional cruelty.She accepted personally all 
the rituals and conventions of the society without any protest or rationality.Females of 
Adi Society are prejudiced Adi society are prejudiced with the presupposition that they 
are destined to that behavior by males and are born to tolerate those passively.But,in the 
conversation of the next generation,forexample,friends of Gumba—
Jameye,Yabum,Libom,Yetebey,etc—a protesting and rebellious voice can be 
heard.They are bound to think that in a patriarchal society,the value of girls like them is 
very meager.The writer is able to create and evince a pathetic situational picture of the 
oppressed and exploited class of girls like Gumba.As for example, 
 
“What class do you read in ?’—Jomeye asked. 
“Class twelve.”----Gumba replied. 
“We have been rotting in the village”—Yabem said with a long sigh. 
“Why would you rot ?”—Gumba protested. “Every person has his separate 
duties,wherever he is,whether educated or not.” 
“These thoughts make me infurious towards parents.”—Jamaye said. 
“Had I not been sold by my parents,I would have been studying.” 
“Really,it turns furious.”—Yetire supported. 
“Although I am not sold in childhood,but I don’t like these rituals.” ---Libon said. 
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“Its really disgusting bad.”—Gumba commented. “These rituals in our society are really 
worse.” 
“If we hail these to be wrong,we are scolded with a threat of breaking our teeth.”--- 
Yeteb said. 
“The males consider the woman as their property.” 
Gumba told in a grave tone,---“If a girl takes birth,they rejoice at adding up of a 
property.This tradition of girl-trade must be abolished soon.” (KoinarMulya,page-15,16) 
 
Here,in the novel,the novelist tries to establish the fact that females too have their own 
separate world of emotions and feelings.Females have personal aspirations and dreams 
of being a good and responsible citizen by being educated.Moreover,they are not devoid 
of deep expectation of keeping alive their emotions-feelings in company of their kith 
and kins.Forexample,Gumba felt an unknown compassion in company of her friend 
Sartum.An another female in the novel,Dakbi(sister of Dakot) stands with Gumba to 
protect her against the cruelty of her brothers.She realized that--- 
“Someday she will also be sold.Her husband might be an ugly person or a mad man or 
may be an aged person.I will flee if I am sold without my will….If I am married to an 
aged person or to a person whom I do notlove, I will definitely flee,she whispers in her 
mind.”(Koinar Mulya,page-54,55) 
 
Again,in the cultural programmes organized by a club named “YuvaSamaj”(Youth 
Society),a voice of protest against the tradition of girl-trading is explicitly 
reverberated.Among the literates,the protesting utterances of the people like Minzum 
represents the changing sentiment and situation of female society.Here,the viewpoint of 
the novelist is very explicit. 
 
SOCIAL-ENVIRONMENTAL CONDITION: 
 
In the novel,Koinar Mulya by LummerDai,a picture of environmental condition of Adi 
society can be seen.The writer has portrayed a very picturesque sketch of agricultural 
rural society far from the modern urban civilization with hills,rivers, narrowpaths,store 
houses built in rows,trees,houses built of bamboo and thatch,animals,birds,fruits,etc.For 
example:-- 
 
1) “Gumba kept on moving. Passing some distance down,she gathered her Galey upto 

her knees and crossed the brook.In the hot summer day also she felt the brook-water 
as ice.Advancing a little more distance,she climbed the hills up.Small birds fled 
away chirping high at her sight and came back again to sit on the branches of the 
surrounding trees the next moment.She replied with genuine smile.She got firewood 
nowhere.” (KoinarMulya,page-26). 

2) “Mother,today I am really feeling great.Those green jack fruits trees,green orange 
bushes,blue hill—all are still same.The clouds those fly over the heads of the 
mountains also look same.” (KoinarMulya,page-87). 
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Apart from these,eating of nuts by the squirrels,deerhunting,crowingof the rooster at 
the day break,etc have created a beautiful rural environment in the novel. 

 

LANGUAGE : 
 

In case of language,the writer has used simple,easy and appropriate language in his 
novel.Like the simplicity in the thoughts of the rural people,the language of Adi society 
is also very simple and attractive. For example---to make understand about twelve class 
Gumba’s father said “Yaba has read twelve books.” 
Moreover,the use of assamese proverbs in the novel is also worth referring.For example-
-- 
 
ASSAMESE PROVERBS: 
 
1) “Makor petorporauluwanai” (He has not come out of his mother’s womb) [Ill-

lucked] 
2) “Botahoturabologiya” (To be flown in the air) [Insignificant matter] 
3) “Tirutajatiholbotahaturifurakhorapaat” (Woman folks are fallen leaves that fly in 

the air) 
4) “Peluwathooakounukhumai” (Spitten spittle never comes back in again) 

 

FINDINGS : 
 

1) The novelist stressed on the significance for establishing the respect of females in 
the society protesting against the heinous tradition of child marriage.  

2) The novelist was able to bring social reformation and the novel was really helpful in 
reshaping the traditional rituals and customs of the tribal society of Arunachal 
Pradesh(North East) in a justified way. 

3) The novelist beautifully portrayed the social,natural,geographical and 
environmental set up in an exquisite way. 

4) Although the novel is able to grab some regional awards yet in international 
platform the novel has not got adequate status and response of the readers in various 
languages. 

5) There is a keen necessity of analysis of this novel in the trend of translation studies 
and comparative literature. 

 
CONCLUSION: 
From the above discussion we can sum up comprehensively that in the novel, 
‘KoinarMulya’ by LummerDai,the writer wanted robustly to reform the tribal Adi 
Society of Arunachal Pradesh that had been under the spell of abominable child 
marriage system and such other prejudices.The writer ,more or less,is able to keep alive 
all the aspects of Adi Society intact.The novelist was awarded 
‘SitanathBrahmaChoudhury Award’ by Assam Sahitya Sabha in 1985 for this 
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novel.Moreover,a movie was produced based on the story of this novel.The role of this 
novel, ‘ KoinarMulya’ and the novelist are really unbound to bring some changes and 
reformations in Adi Society on which this novel is based.Afterall,it can be said that this 
is a successful social novel;significance of it cannot be denied among the interested 
readers. 
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Abstract: 
 
We are living in the age of technology. Technology gives us several tools for helping 
teaching learning process. At present we are facing pandemic.Online technology creates 
a new way in the field of Education in pandemic period. Teachers are using several 
online teaching technology tools to teach their student from home. The online teaching 
technology become the integral part of our life. The present investigation was carried 
out to study the attitude towards using online teaching technology among secondary 
school teachers at Moradabad district. By taking sample of 60 secondary school teachers 
with the help of self-madenon standardized tool. The data collected from the Teachers 
online mode by the tool. Survey method was used. The data collected through the scale 
was subjected to various statistical techniques i,e, Percentage, Mean, S.D. and t-test. 
Study found that there is no significant difference between the attitudes towards using 
online teaching technology on the basis of Gender. study also find that there is no 
significant difference between the attitude towards using online teaching technology on 
the basis govt. and private teachers. We found that overall attitude positively towards 
online teaching technology. 
 
“Technology can become the ‘wings’ that will allow the educational world to fly further 

and faster the ever before, if we will allow it.”          -Jenny Areiedge 
 
Keywords: Online Teaching Technology, Attitude, Secondary School Teachers. 
 
Introduction: 
Education plays a necessary role in overall development of the people and their nation. 
Technology is a major part of today’s education and it is used mostly in our daily 
activities. At present the whole world was troubled by the Corona Epidemic so the 
importance of online teaching has increased. In this pandemic period, online teaching 
was the only way for the teachers to use it to teach their students. 
We are living in 21st century where technology has no bounds. India is a developing 
country in the field of digitization, online technology. Online technology is very 
powerful and helpful tool for teachers and students. We have still less resources to teach 
our studentsand India is a second largest country in population. The whole world is 
going through this terrible epidemic but education can not be stopped. We have to fight 
this epidemic and also to continue our education. 
In ancient time expansion of knowledge was very limited due to not availability of 
media. It was not possible to teach all persons that time but by inventions, now every 
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information is available on the fingertips of every one. Students and teachers can 
communicate online using very tools easily. Due to Covid-19 pandemic schools, 
colleges have been shut to prevent the spared of the virus and this given way to online 
teaching. Online teaching a very new concept in Indian schools. Some schools, 
institutions have moved to virtual classrooms these are using such tools like zoom, 
Google Meet, Webex Meet, Microsoft teams etc to teach their students at home by 
discussions live online. There are school management and school teachers putting extra 
effort to engage students at home by discussions online, giving home assignments, 
online quizzes, online exams, taking feedback from the parents and monitoring students 
constantly. Some teachers and students are using whatsapp ,telegrametc to stay 
connected to each other. Some schools trying out tools like Google Classroom, Google 
forms, Testmoz, Youtubefacebook live, Google meet to make online classes. 
The online technology is a new concept and students are excited to explore it with the 
teachers in pandemic period as students are having to stay at home. It has become more 
important than ever. Government has allowed teachers and students to do their daily 
task from home with the help of Computer, laptop, tablet, smart phone etc. 
 
Objectives of the study: 
1. To find and compare the attitude towards using online teaching technology of male 

and female teachers of secondary school at Moradabad district. 
2. To find and compare the attitude towards using online teaching technology of Govt. 

and private teachers of secondary school at Moradabad district. 

Research Question: How to know the Attitude towards using online teaching 
technology of secondary school Teachers? 
Hypothesis: 

1 There will be no significant difference between the attitude towards using online 
teaching technology of male and female teachers. 

2 There will be no significant difference between the attitude towards using online 
teaching technology of Govt. and private secondary school teachers. 

Methodology: 
Research Method: In this present study the survey Method is employed to collect 
the data. 
Population and Sample: In this study all secondary school teachers working in U.P. 
Board and CBSE Board of Moradabad district were constituted as the population of 
the present research. In this study only 60 teachers selected from the different areas 
of Moradabad district as a sample. Random sampling strategy was followed to draw 
the sample. 
Instrument/Tools Used: 
Attitude towards using online teaching technology: This tool is self-made tool and 
developed by me. It is a non-standardized tool. This scale consists 30 statement 
with five point rating scale i,e. Strongly Agree, Agree, Undecided, Disagree and 
Strongly Disagree. 
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Statistics Used: 
1. Percentage 
2. Mean 
3. Standard Deviation 
4. T-test 

Data Analysis and Interpretation: 
The main objectives of the study to find out the Attitude towards using online 
technology of secondary school teachers at Moradabad district. This study is 
planned and carried out to test the assumptions and hypothesis which may be 
accepted or rejected. 

Table 1.1: 
Sr. No. Particular Frequency Percentage 

1 Male Teacher 28 46.66 
2 Female 

Teacher 
32 53.33 

 
From above table we see that 46.66% are male teachers and 53.33% are female teachers 
participated in the survey. 

Table1. 2: 
Sr. No. Particular Frequency Percentage 

1 Government 
Teacher 

29 48.33 

2 Private 
Teacher 

31 51.66 

 
From above table we see that 48.33% are Govt. teachers and 51.66% are private 
teachers participated in the survey. 

Table 1.3: 
Sr. No. Particular Frequency Percentage 

1 U.P. Board 36 60.00 
2 CBSE Board 24 40.00 

 
From above table we see that 60.00% are U.P. Board  Teachersand 40.00% are female 
teachers participated in the survey. 

Table 2.1: 
Sr. No. Age Range Frequency Percentage 

1 20-30 Years 07 11.66 
2 30-40 Years 28 46.66 
3 40-50 Years 15 25.00 
4 50-62 Years 10 16.66 

 
Above table shows the Percentage according to age range. 
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Table 2.2: 
Level Male Teachers Female Teachers 

N Percentage N Percentage 
Highly UnfavorableAttitude 1 3.58 2 6.25 
Unfavourable Attitude 2 7.14 2 6.25 
Neutral 6 21.43 6 18.75 
Favourable Attitude 17 60.71 21 65.62 
Highly Favourable Attitude 2 7.14 1 3.13 
Total 28 100 32 100 
 
The above table shows that level of percentage of Male and female teachers of 
secondary school on attitude towards using online teaching technology. The table shows 
the highest percentage 65.62 % female teachers have favourable attitude and 60.71 
percentage of male teachers have favourable attitude. 

Table 2.3 
Level Govt. Teachers Private Teachers 

N Percentage N Percentage 
Highly Unfavourable 
Attitude 

1 3.45 1 3.23 

Unfavourable Attitude 1 3.45 2 6.45 
Neutral 2 6.89 4 12.90 
Favourable Attitude 22 75.86 21 67.74 
Highly Favourable 
Attitude 

3 10.35 3 9.68 

Total 29 100 31 100 
 
The above table shows that level of percentage of Govt and private teachers of 
secondary school on attitude towards using online teaching technology. The table shows 
the highest percentage 75.86 % govt. teachers have favourable attitude and 67.74 
percentage of Private teachers have favourable attitude. 
Hypothesis 1: 
Table 5:  Scores of Male and Female teachers. 

Variable N Mean S.D. T Lavel of 
significance 

Male 
Teachers 

28 117.33 11.13 1.07 0.05 

Female 
Teachers 

32 114.33 10.58 

 
The above table shows the Mean and S.D. of male teachers are 117.33 and 11.13 and the 
Mean and S.D. of female teachers are 114.33 and 10.58 respectively. Calculated t-value 
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is 1.07 which is not significant at any label. It is clear by that Male and female teachers 
do not differ in using online teaching technology. So hypothesis 1stthere will be no 
significant difference between the attitude towards using online teaching technology of 
male and female teachers accepted. Mean of scores shows that the importance of online 
technology in education field. 

Hypothesis 2: 
Table 6: Scores of Government and Private Teachers. 

variable N Mean S.D. t Lavel of 
significance 

Govt. 
Teachers 

29 116.66 12.40 0.95 0.05 

Private 
Teachers 

31 113.9 9.97 

 
The above table shows the Mean and S.D. of Govt. teachers are 117.33 and 11.13 and 
the Mean and S.D. of Private teachers are 114.33 and 10.58 respectively. Calculated t-
value is 1.07 which is not significant at any label. It is clear by that Govt. and Private 
teachers do not differ in using online teaching technology. So hypothesis 2nd there will 
be no significant difference between the attitude towards using online teaching 
technology of Govt. and private secondary school teachers accepted. Mean of scores 
shows that the importance of online technology in education field. 

Findings and Conclusion: 
 It was found that Male and Female teachers do not differ on the basis of using 

online teaching technology. 
 The research found that Government teachers and private teachers do not differ on 

the basis of using online teaching technology. 
 Every teacher knows that online technology playing the important role in teaching 

in pandemic period. 
 The value of mean shows that mostly teachers have positive attitude towards using 

online teaching technology. 
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Abstract:  
 
Ayurveda has described various concepts explaining various aspects of life like 
Prakruti, Sarata, Satva, Oja, Agni etc. In normal state these maintains the normal 
physiological functioning of the body.  It is essential to understand these concepts in 
order to maintain one’s health and live a long healthy life. Agni is one of the basic 
fundamental concepts of human being. Agni is considered to be the root cause and the 
most important sustaining factor of living beings. Many of the important factors like 
Ayu, Varna, Bala, Swasthyaetc are depends upon Agni.  Extinction of the Jathragni 
leads to death whether proper maintenance to a long life and its impairment gives rise to 
diseases.  Alleviation and aggravation of doshas also depends on it. AlsoMandagni is 
said to be the root cause of all the diseases. Therefore, being a cardinal element to 
maintain Swasthya, one of the cause of disease and its major role in the success of  
treatment; one should be aware of the factors that influences the nature of Agni. An 
attempt is made to elaborate these factors and importance of Agni. 
 
Index Terms - Agni, Factors Influencing, Safeguarding 

INTRODUCTION: 
As in the modern era of globalization; the stress of highly competitive work, 

changed environmental conditions, fast paced lifestyle etc. leads to change in lifestyle 
and in turn changes the eating habits. Due to the impact of increased consumption of fast 
food, junk food, packed and processed food along with disturbed patterns of sleep and 
continuous stressful conditions; digestive system is the one which gets affected first. 
Digestion is the foundation for health and disease free life.  In Ayurveda the factor which 
brings out the digestion is termed as ‘Agni’. Agni performs the digestion and assimilation 
of ingested food which is an essential process for the growth and development of human 
body. 
To emphasize the importance of Agni; it is addressed as ‘Bhagwan’(God) in the 
compendia[1]. Both life as well as death of an individual depends on it[2]. It is stated that 
SwasthaPurusha is the one having the equilibrium of Dosha-Agni-Dhatu and Mala along 
with prasannata of Atma, Indriya and Mana[3]. All these components depends on proper 
state of Agni for the nourishment. Besides this many important factors like Ayu, Bala, 
Varna, Upchaya etc. depends on Agni. Therefore maintaining proper state of Agni keeps 
all these factors in normality. Any kind of impairment gives rise to diseases and 
extinction of the Jathragnileads to death.Therefore, to maintain the equilibrium of all 
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bodily entities; proper state of Agni is an inevitable factor in order to achieve the prime 
aim of Ayurveda i.e. maintenance of health of a healthy individual and to cure a disease 
of diseased one[4]. In order to maintain its proper state one must be aware of the factors 
which influences the state of Agni so that precautionary measures will be taken and 
imbalance of Agni is avoided. Proper understanding of the concept of Agni and its 
application is very important aspect for the success of treatment also. Therefore, in this 
article an attempt is made to emphasize the importance of safeguarding of Agni in order 
to maintain one’s healthy state constant and also elaborated the factors influencing the 
nature of Agni. 
 
MATERIALS & METHOD: 
Material used to review this article are various Ayurvedic classical texts, scientific 
journals, research papers along with surfing of  various websites concerned with the 
concept. The references were compiled, analyzed thoroughly. 
 
REVIEW OF LITERATURE: 
Human body is considered as a replica of the universe; whatever is available in the 
universe ; 
they all are represented in the human body[5].Thus the fire is linked to the biological 
Agni inside the human body. Agni in the body according to Ayurveda is implicit in 
Pitta.[6] Pitta performs Dahana, Pachana (paka) or physical and chemical 
transformations like fire; it is spoken as internal fire. [7]Agni in the body digests the food 
material, helps in absorption of the digested material, transforms digested food into 
body entities replaces panchbhautik components existing in special senses and thus 
nourishes all the body entities. Agni occupies entire body as various transformations are 
ceaselessly carried out in living body at all places. Part of ‘Agni’carrying out different 
functions are named as per their functions. 
Jatharagni is of prime importance and   performs primary process of digestion. 
Bhutagni is responsible to convert ‘ panchbhautik part of food’ into ‘panchbhautik part 
of body constituents ’ and Dhatwagni synthesizes dhatu of living body. 
Importance OfAgni:  
 It is primary and most important component of the body. No any transformation in 

the body takes place without Agni. 
 It is the first and the foremost factor to be examined before the treatment.  
 Ayurveda considers that Jathragni  to be the root  cause of life . Ayu (Longevity), 

Varna (complexion), bala  (strength, physical ability to perform strenuous physical 
exercise), Arogya (positive health) , Utsaha (enthusiasm), Upachaya 
(nourishment/body metabolism), Prabha (luster), Oja (essence of all 
dhatus),Swasthya (health) , Teja( energy) ,arogya and other varieties of Agni and 
Prana(life)  are the factors which depends upon Agni.  When Agni of the body get 
extinguished then the body (Sharir) is considered as dead. As far as Agni inside the 
body remains in SamAvastha (in proper amount), person lives  long without any 
ailment or disease.[8],[9] 

 Agni is the key factor in transformation of consumed aharaviharadidravya of 
vijatiya origin to sajatiya nature. 
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 Aggravation and alleviation of doshas are highly dependent on the nature of 
Agni.[10] Therefore Agni should be protected to avoid the etiological factors. As it is 
stated in the compendia that Decreased state of Agni (Mandagni) is considered as 
the root cause of all the diseases.[11]. Decreased state of Agni results in indigested  
product  of Ahara rasa i. e. Ama which is the root cause of all the diseases. 
[12]Similar verse is mentioned in the Charaksamhita that different diseases group 
arises from the defect of Agni. [13] 

 In chikitsapoint of view; administration of  chikitsaDravyas with proper assessment 
of Agni will  effectively subside the aggravated doshas. As the dravyas has to 
undergo paka by jathragni so as to perform its action. 

 In Yogaratnakar , it is stated that Agni  is the mula (root) of bala in man and 
retas(semen) is the root of life. 

  
Factors influencing the nature of Agni: 
After understanding the importance of Agni; it is important to see the factors which 
influence the nature of Agni because Agni in the human body is constantly influenced by 
the internal and external factors. Following are some factors which affect the nature of 
Agni like Ahara, Vihar, Vaya, Rutu, PrakrutiDosha, etc.[14] 
 
 Relation between Agni&Ahara: 
 AcharyaCharak said that  Agni in turn being fed with the indhana i.e. fuel in the 

form of Annapana ( food & drinks) and  its absence Agni wanes.[15] It is also stated 
in TaittariyaUpanishada that human being has originated from Ahara.[16] 

  The diet which is responsible for normal growth and development of Sharir is 
called as HitaAhar(Wholesome diet) and the diet which interferes with normal body 
functions causes disease /ill health is called as AhitaAhar(Unwholesome diet) and 
the diseases arise on the account of unwholesome food. The difference between 
ease and dis-ease is correlated to wholesome and unwholesome food.[17] 

 Food provides nourishments to deha dhatus (tissue elements of the body), strength, 
complexion, but in effect it is the Agni that plays a vital role in this connection  as 
all these things are possible after proper digestion of food  only. Tissue elements 
like rasa etc. cannot originate from undigested food.[18] 

 The ingested food  materials undergo paka at different levels and becomes similar 
to the constituency of dhatu which gets assimilated for bringing dhatupushti. This 
transformation from ahara rasa to dhatu is done by the essential factor called Agni. 
Without which this transformation does not happen. 

       -     Ahara which can influences the Agni are - SingdhaAhara (endowed with Taila 
and  
ghrita)  increase the power of  Agni[19]; Laghuahar also stimulates Agni being prominent  
withAgniand  Vayumahabhut. Guru ahar does not stimulates the Agniand may cause  
Agnimandya[20] 
 Consumption of UshnaAhara  (freshly cooked food) stimulates the Agni whereas 

sheetaahar decreases the Agni. [ 21] 

Page 80 of 220



  
INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:10(7), OCTOBER :2020 

 

www.ijmer.in  
 

 It is not advisable to take Ahara exceeding to one’s capacity aswell as in very less 
quantity as they may decrease the digestive power.[22]As it is said Too much fuel 
wood  or without any wood will destroys the fire likewise taking food in large 
quantity or not at all taking any food will decrease the digestive power.[23] 

 Ushnodaka[24] also increases the nature of Agni. 
 Individuals having weak state of Agni should consume food once a day [25] 
 
 

 Relation between Agni&Vihar: 
Vihara is the activity one performs. Some of the viharas have direct influence on Agni 
like – Nidra(Proper sleep) at night[26] ,sleep before taking food will increase the capacity 
of Agni[27]Vyayama ( Exercise)[28] ,Chrankraman (Brisk walking)[29], increases agni. 
 

 Relation between Agni&Vaya:[30] 
 
Age alters the state of Agni. As it is said by chakrapanidatta that agni increases in 
Yaune 
             (Middle age) and decreases in the Vardhyaka (old age ) condition. 

Vaya (Age) State of Agni 
Vruddha (Old Age) Manda (Dull)  
Yuva (Youth) Tikshna (Acute) 

                             Table No. 1:RelationbetweenAgni&Vaya 
 Relation between Agni&Ritu:[31,32]. 

Season wise state of Agni is stated in the compendia as follows:  
Rutu/Season State of Agni 
Varsha Manda (weak) 
Vasanta Hatvagni (Decreased State) 
Hemanta Prabal Anal (strong) 

                     Table No.2: Relation between Agni&Ritu: 
 Agni and Vayu: 

Prana ,Apana and Samanavayu in samyak state maintains the proper state of Agni.[33] 
Samanavayu is located by the side of Agni. This vayu in its natural state causes  
appropriatestimulation of the Agni as the external kindling of fire.  Agni located in udara 
gets stimulated by SamanaVayu, helps in digestion of food of appropriate quality taken  
in required quantity and in right time for the promotion of longevity. Also it is stated  
that the Saman vayu is responsible for the various conditions of Jathragni i.e. Sama,  
vishama, tikshna and manda. Agni depends on the normality of Samana Vayu in its own  
place.Any pathology in Saman Vayu will bring the abnormalities in the nature of Agni 
i.e- 
Samanvayu in its own place – Samagni 
Vimarggaman of Samanvayu –Vishamagni 
Kaphasamsarg of Samanvayu - Mandagni 
Pittasamsarg of Samanvayu–  Tikshnagni.[34] 
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 Relation between Agni&Prakriti:[35] 

Prakriti or constitution is decided by the dominant dosha which has specific relation 
with  
Agni. According to this predominance of dosha; every individual needs certain type of  
food or nutritional requirements and behavior pattern to help him to be healthy.  
Therefore the relation between Agni and Prakriti has to be discussed in order to follow  
some specific modifications tomaintain the proper state of Agni. 
 

                                      Table No.3: Relation between Agni and Prakriti 
 Relation between Agni&Dosha: 

 

 
Table No.4: Relation between Agni &Dosha 
 
Influence of vata, pitta, kapha and tridosha leads to vishamagni, Tikshnagni, 
Mandagniand Samagni of an individual respectively.Vishmagni may create vatadosha 
dominant diseases,  Tikshnagni may cause pitta dosh dominant diseases whereas 
Mandagni causes Kaphadosha prominent diseases.[36] 

  
Treatment of Jathragni: 

It is stated in Yogratnakar that Samagni should be protected, 
Vatanigrahashould be done in   Vishmagni ,Pittapratikar in case of  Tikshagni and 
Shleshmavishodhan should be done in case of Mandagni.[37]To elaborate this it is said 

`` State of Agni 
SamaPrakriti Sama or Normal State 
Vatalprakriti Vishama or Erratic state 
Pittalprakriti Tikshna or Acute state 
ShleshmalPrakriti Manda or Dull state 

Dosha State of Agni Symptoms 
Sama Sama or Normal State Jathragni ensures complete digestion of 

the food ingested at the proper time 
without any irregularities 

Vata Vishama or Erratic 
state 

Irregular/Imbalanced digestive power 
Action of Agni is irregular and fitful i.e.  
Sometimes helps the process of complete 
digestion and at other times produces 
Adhmanadi symptoms. 

Pitta Tikshna Agni or Sharp 
digestive power 

Easily digests even a very heavy meal in a 
short space of time 

Kapha Manda or Dull state Agni in unable to digest even a small 
quantity of otherwise easily digestible food 
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the Samagni should be protected by following wholesome diet regimen according to 
one’s health. 
Mandagni :Agni should be increased by using Katu, Tikta, Kashay rasa [Ahar and 
aushadh] 
Tikshagni: Should bring to normal state by using food items  likeDadhi ,ksheer, payas . 
Vishamagni :  should be treated with Amla, lavana  and  Sneha  etc.[38] 
 
DISCUSSION: 
Agni is one of the important factor which affects  physiological functioning of human 
body, maintains homeostasis and responsible for  healthy well-being. No any function in 
the body can undergo without the presence of Agni.When all the types of Agni i.e. 
Jatharagni, BhutagniandDhatwagni are in samyak state(normality) ; the ingested food 
will be digested and absorbed properly. Replenishment of dhatusoccurs  accordingly 
and hence dehpushti ( building up of body) which is termed as Upachaya. Proper 
dehpushti leads to formation of Sara (essence of dhatu)  subsequently in the formation 
of  supreme state of sara of dhatus i.e.’Ojus’. Ojus is responsible for uttamabala of 
sharira, which leads to uttamvyadhikshamatva.  Vyadhikshamatav is capacity of the 
body to resists the strength of the disease or to prevent the manifestation of disease. 
Thus all these factors are concerned with the proper status of the Agni.  The nature of 
Agni in an individual  gets ascertained by  some internal and external factors like 
constitution of an individual, Age, Season, Ahara, Vihara etc. Altered eating behaviors 
changes the nature of agni .Impairment of Agni  is responsible for the causation of 
various diseases. Therefore it is very necessary to protect the Agni.Agni plays an 
important role towards understanding of disease pathogenesis, diagnosis and setting of 
treatment protocol.Thus knowing the importance as well as the factors affecting the 
nature of Agni helps to restore and strengthen the agni (digestive and metabolic 
fire).Therefore, it is very important fact to maintain the proper state of Jathragni which 
subsequently maintains the proper state of Dosha, Dhatu, Mala and hence health. 
 
CONCLUSION: 

‘ Agni’  is the pivot round on which the remaining factors responsible for the 
maintenance of health and causation of diseases as well as decay revolve. Hence, 
safeguarding of Agni is an essential part that should be emphasized to lead to a long, 
healthy, happy and disease free life. It is of the utmost importance in the treatment 
perspective also rather Chikitsa would not be successful without the proper assessment 
of Agni. 
Therefore efforts should be made to protect the agni in its physiological conditions[39]. 

So, the essence of all the therapeutics is to reestablishand  emphasize  the importance of  
safeguarding Agni. 
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ABSTRACT: 
 
 In this present world most of the death occurs due to heart attack. Almost one person 
dies with heart disease about every minute in the world. According to recent survey 
conducted by WHO 17.5 million people died each year. It will increase to 75 million in 
the year 2030. Medical professionals working in the field of heart disease have their 
own limitations to limit the death rate. They can predict chance of heart attack up to 
only 67% accuracy by applying various existing methods. To minimize this problem we 
need to have an effective method which can accurately predict the occurrence of heart 
diseases by analyzing hugely available medical data. To achieve high accuracy in 
prediction of heart diseases we use machine learning algorithms. The machine learning 
process has an ability of artificial systems to automatically learn and improve the results 
In this research we have evaluated the available data with potential classification 
techniques for prediction of heart diseases. By using the KNN classifier, we are going to 
create a new method to predict the heart failures with an accuracy of 87%.  
 
Key Words: Data Mining, Decision tree, SVM, KNN, Heart diseases 
 
I. INTRODUCTION 

 
Machine learning, a term coined by Arthur Samuel, is a technique in which computer 
systems have the ability to learn and improve from experiences without being explicitly 
programmed. In modern times, a large data exhaust needs to be managed efficiently and 
information needs to be extracted from past records as well. For such cases, data mining 
and machine learning are used altogether. Classification is a type of machine learning 
algorithm in which new data is classified into a category out of all available categories. 
And this classification is done on the basis of trained dataset. For example, classifying a 
given mail into 'spam' and 'not spam' on basis of previous mail data. Classification 
algorithms like Decision trees, K- nearest neighbors, Artificial Neural Network, Logistic 
Regressions etc. are used to classify given dataset into categories. Each of these 
algorithms has their own pros and cons. Performance of the classifier greatly depends on 
the characteristics of the data to be classified. There is no single classifier that works 
best on all given. This project is one of the various empirical tests that is performed to 
compare classifier performance and to find the characteristics of data that determine 
classifier performance. All this comparison leads to a way of determining a suitable 
classifier for a given problem. 
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Before applying classification algorithms on dataset, it first needs to be preprocessed i.e. 
transforming raw data into understandable format. Real-world data is often incomplete, 
inconsistent, and lacking in certain behaviors and is likely to contain many errors. Data 
preprocessing is a proven method of resolving such issues. We want to evaluate the 
model to estimate the quality of its pattern generalization for data the model has not 
been trained on. However, because future instances have unknown target values and we 
cannot check the accuracy of our predictions for future instances now, we need to use 
some of the data that we already know the answer for as a proxy for future data. A 
common strategy is to take all available labeled data, and split it into training and testing 
subsets, usually with a ratio of 70-80 percent for training and 20-30 percent for testing. 
The trained system evaluates predictive performance by comparing predictions on the 
testing data set with true values using a variety of metrics. 
 
II. MINING IN HEALTH INFORMATICS 
 
Data mining is an integrative study of fields such as Statistics, Machine learning, Neural 
networks and pattern recognitions. It is the way of extracting unknown knowledge 
represented in trends and patterns from huge repositories of data. Data is a very strong 
point in Health care. Several processes run parallel, generating a variable data at every 
instant. This provides lot of scope for research, both computer and new algorithm being 
handy there is considerable improvements of computation tools in Health care and 
prominent importance should be given to these tools. This combination of health care 
and computation tools is known as Health informatics. It works constructively by 
considering the expertise of clinicians and analysis of medical data. 
 
In many cases a large no of people's death occurs during the first heart attack. Almost 
one person dies with heart disease about every minute in the world. According to recent 
survey by WHO,A 17.5 million people died each year. It will increase to 75 million in 
the year 2030. Medical professionals working in the field of heart disease have their 
own limitations to limit the death rate. They can predict chance of heart attack up to 
only 67% accuracy by applying various methods of existing. This is the main reason to 
take out this project.  

 
 

III. LITERATURE REVIEW 
 
Gregory Piatetsky-Shapiro coined the term “Knowledge Discovery in Databases” in 
1989. Knowledge Discovery and Data Mining (KDD) is an interdisciplinary area 
focusing upon methodologies for extracting useful knowledge from data. The 
information gathered from data Mining helps to predict hidden patterns, future trends 
and behaviors and allowing us to take multiple reasonable decisions. The whole process 
of Data Mining comprises of three main phases:  
1. Data Pre-processing – Data cleaning, integration, selection and transformation takes 
place here.  
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2. Data Extraction – Occurrence of exact data mining.  
3. Data Evaluation and Presentation – Analyzing and presenting results. 
 
Data Preprocessing:  Data Preprocessing is a technique that is used to convert the raw 
data into a clean data set. For achieving better results from the applied model the format 
of the data has to be in a proper manner. Some Machine Learning model needs 
information in a specified format. For example, Random Forest algorithm does not 
support null values; therefore to execute random forest algorithm null values have to be 
managed from the original raw data set. 
 
Data cleaning: Data cleaning, also called as data cleansing is the process of detecting 
and correcting inaccurate records from a record set, table, or database. It identifies 
incomplete, incorrect, inaccurate or irrelevant parts of the data and then replacing, 
modifying, or deleting the dirty data. This is all done so that data6 quality can be 
maintained. Criteria’s for data quality include validity, accuracy, completeness, 
consistency and uniformity. 
 
Data Integration: Data integration involves combining data from several disparate 
sources, which are stored using various technologies and provide a unified view of the 
data. It allows different data types (such as data sets, documents and tables) to be 
merged by users, organizations and applications, for use as personal or business 
processes and/or functions. 
 
Data Selection: 
Data Selection is the process where data relevant to the analysis task are retrieved from 
the database. Sometimes data transformation and consolidation are performed before the 
data selection process.  
 
Data Transformation: The data are transformed or consolidated into forms appropriate 
for mining. Strategies for data transformation include smoothing (which works to 
remove noise from the data). Other techniques include binning, regression, and 
clustering.  
 
Data Extraction: Now intelligent methods are applied in order to extract data patterns. 
These are machine learning methods. There are two approaches to machine learning: 
supervised and unsupervised. 
 
Supervised learning: Supervised learning is where you have input variables (x) and an 
output variable (Y) and you use an algorithm to learn the mapping function from the 
input to the output Y = f(X) .Basically supervised learning is a learning in which we 
train the machine using data which is well labeled that means some data is already 
tagged with correct answer. After that, machine is provided with newset of data so that 
supervised learning algorithm analyses the training data and produces a correct outcome 
from labeled data.  
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Unsupervised learning: Unsupervised learning is a type of machine learning algorithm 
used to draw inferences from datasets consisting of input data without labeled responses. 
The most common unsupervised learning method is cluster analysis. It includes 
algorithms like Hierarchical clustering, k-Means clustering etc.  
 
Classification: Classification is considered an instance of supervised learning. It is 
learning where a training set of correctly identified observations is available. Then the 
classifier is tested and used. 
 
Decision trees: A decision tree is a decision support tool that uses a tree-like graph or 
model of decisions and their possible consequences. A decision tree is drawn upside 
down with its root at the top. A decision tree is a structure that includes a root node, 
branches, and leaf nodes. Each internal node denotes a test on an attribute, each branch 
denotes the outcome of a test, and each leaf node holds a class label. The topmost node 
in the tree is the root node. 
 
ID3 (A Decision Tree algorithm): ID3 (Iterative Dichotomiser 3), a decision learning 
algorithm invented by Ross Quinlan, is used to generate a decision tree from a dataset. It 
is typically used in the machine learning and natural language processing domains. 
 
C4.5 (a Decision Tree algorithm): C4.5 is an algorithm used to produce a decision tree 
which is an expansion of prior ID3 calculation. It enhances the ID3 algorithm by 
managing both continuous and discrete properties, missing values and pruning trees 
after construction. C4.5 creates decision trees from a set of training data same way as 
Id3 algorithm. 
 
K- Nearest Neighbors: The k-nearest neighbor’s algorithm (k-NN) is a non-parametric 
method used for classification and regression. The input consists of the k closest training 
examples in the feature space. The output depends on whether k-NN is used for 
classification or regression. In k-NN regression, the output is the property value for the 
object. This value is the average of the values of its k nearest neighbors. It is also called 
lazy learners because the function is only approximated locally and all computation is 
deferred until classification. 
 
Random Forest: Random Forest is a supervised learning algorithm. Like you can 
already see from its name, it creates a forest and makes it somehow random. The 
''forest“ it builds, is an ensemble of Decision Trees, most of the time trained with the 
“bagging” method. The general idea of the bagging method is that a combination of 
learning models increases the overall result. To say it in simple words: Random forest 
builds multiple decision trees and merges them together to get a more accurate and 
stable prediction. 
 
Support Vector Machine (SVM): A “Support Vector Machine” (SVM) is a supervised 
machine learning algorithm which can be used for both classification and regression 
challenges. However, it is mostly used in classification problems. In this algorithm, we 
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plot each data item as a point in n-dimensional space (where n is number of features you 
have) with the value of each feature being the value of a particular coordinate. Then, we 
perform classification by finding the hyper plane that differentiate the two classes very 
well (look at the below snapshot). 
 
Data mining can be used in a wide area that integrates techniques from various fields 
including machine learning, Network intrusion detection, spam filtering, artificial 
intelligence, statistics and pattern recognition for analysis of large volumes of data. 
Classification methods are typically strong in modeling communications. Each of these 
methods can be used in various situations as needed where one tends to be useful while 
the other may not and vice-versa. These classification algorithms can be implemented 
on different types of data sets like share market data, data of patients, financial data, etc. 
Hence these classification techniques show how a data can be determined and grouped 
when a new set of data is available. Each technique has got its own feature and 
limitations. 

 
IV. PROPOSED SYSTEM 

 
The main goal is to create a system by applying different data mining Techniques to 
help medicinal services experts with progressed exactness in the judgment of heart 
disease. In this model, we will be using machine learning and data mining technologies 
to analyze the data of different patients around the world and will try to predict the 
possibility of occurrence of a heart attack based on various parameters , few of which 
are cholesterol levels, pulse rate, heart rate, age, gender, blood pressure, smoking history 
and others with the highest accuracy possible. Neural network, Naive Bayes, Decision 
Tree etc. are some techniques used in the diagnosis of heart disease. 
 
The main objectives of this paper are: The outcomes of this system provide the chances 
of occurring heart disease at early stage.  The datasets used are classified in terms of 
medical parameters.  This system evaluates those parameters using data mining 
classification technique. 

 
We introduce Classification techniques. The main objective of this research is to 
improve the performance accuracy of heart disease prediction. Thus classification 
techniques use all features without any restrictions of feature selection. Here we conduct 
experiments used to identify the features of a machine learning algorithm. The 
experiment results show that our proposed method has stronger capability to predict 
heart disease compared to existing methods. 
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Fig.1. Proposed System Architecture 

 
Dataset Specification: 
The data set has following properties:  
Data Set Characteristics: Multivariate Number of Instances: 303 
Area: Life 
Attribute Characteristics: Categorical, Integer, Real 
Number of Attributes: 75 
Associated Tasks: Classification 
Missing Values: Yes 
This database contains 76 attributes but useful are 14 of them. 
Attribute Information: Only 14 attributes used they are:  #3 (age),  #4 (sex),  #9 (cp),  
#10 (trestbps),  #12 (chol), #16 (fbs),  #19 (restecg),  #32 (thalach),  #38 (exang), #40 
(oldpeak), #41 (slope),  #44 (ca) 
 
KNN METHODOLOGY: 
 Steps: 
1. Load the data from 'heart_data.csv' file.  
2. Split data into attribute set and result set. Where 'X' containing array of attributes and 
'Y' containing array of results.  
3. Convert all categorical attributes to continuous attributes.  
4. Split data into training and testing sets. Split ratio should be around 75:25 in order to 
get more accurate prediction.  
5. Feature Scale the data. It is done to normalize all the attributes.  
6. Create KNN classifier and fit the training data into it.  
7. Now predict the output.  
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8. Check the accuracy using confusion matrix.  
9. Print the Accuracy  
:: Checking Which 'K' is Best Suited: k = 8 are best for our data 

 
Fig.2. KNN 

 
Maximum Accuracy is::: 85.52 Accuracies for different values of n are: [0.78947368, 
0.77631579, 0.81578947, 0.78947368, 0.77631579, 0.81578947, 0.80263158, 
0.85526316, 0.80263158, 0.84210526] with the max value as 85.52631578947368 
 
The k-nearest neighbor’s algorithm (k-NN) is a non-parametric method used for 
classification and regression. The input consists of the k closest training examples in the 
feature space. The output depends on whether k-NN is used for classification or 
regression: In k-NN classification, the output is a class membership. An object is 
classified by a majority vote of its neighbors, with the object being assigned to the class 
most common among its k nearest neighbors (k is a positive integer, typically small). If 
k = 1, then the object is simply assigned to the class of that single nearest neighbor. In k-
NN regression, the output is the property value for the object. This value is the average 
of the values of its k nearest neighbors. It is also called lazy learners because the 
function is only approximated locally and all computation is deferred until classification. 
Different values of k affect the result.  

 
Fig.3. Output when K=1 
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Fig.3. Output when K=3 

V. CONCLUSION 
Thus, the project is implemented using machine learning to predict the Heart failure 
problems. Through this application normal people can get more advantages. In this 
project, we have classified the soil by using well-known classification algorithms such 
as KNN, Support Vector Machine in data mining. The experiment was conducted on 
data instances collected from kaggle website. We have observed the comparative 
analysis of these algorithms have the different level of accuracy to determine the 
effectiveness and efficiency of predictions. However, the benefits of the better 
understanding of heart problems can improve the prediction of heart failure in patients, 
reduces the death rate. 
 
We contrive to create a Heart failure prediction System, which can be utilized 
effectively by patients and laboratories for checking the health status. This System will 
help to recommend a suitable medicine at the appropriate time. The dataset that is used 
in our thesis is very small and old. Moreover, no new dataset regarding heart disease has 
been introduced so far. There is a need of new dataset and we can collect that from 
various hospitals. . We can also evaluate the efficiency of each individual classifier and 
also such classifiers in combination, by employing the bagging, boosting and stacking 
techniques. 
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Abstract 
To identify the prevalence and the problems during and after the hysterectomy. Secondary 

data was used by utilizing records from local gynecological clinics to the prevalence of surgical 
menopause in rural and urban are of Dharwad and Bagalkote districts. Higher prevalence of surgical 
menopause 25% was found in urban Bagalkote. Snowball sampling was used to conduct in-depth 
interview of around 20-25% of working and non-working respondents were included. Apart from 
secondary data snow ball sampling technique was used to select the respondents to know the problems 
faced during and after hysterectomy by randomization method. Menopause Rating Scale, Marital 
satisfaction, attitude towards menopause and female sexual distress scale were used to assess the age 
related physical and psychological decline. The analysis were done through t-test and F-test were used 
identify the comparison between working and non-working women regarding problems, and Pearson 
correlation tests were used to know the relationship between the problems and demographic factors. 
The results revealed that 43-47% of working women experienced severe and 40-50% of non-working 
women reported mild menopausal symptoms such as somatic, psychological and urogenital symptoms. 
There was a significant difference and association was observed between working and non-working 
women in menopausal symptoms. The mean value of marital satisfaction of working women 
(24.14±7.94) higher than (17.40±6.18) non-working women. Working women experienced 
significantly high stress compare to non-working women. Working women had high sexual distress 
(29%), whereas 25% of non-working women had low sexual distress. The study concluded there is 
need of education regarding self coping and well-being techniques for menopausal women.  
Key words: Menopause, Symptoms, Marital, Distress 
 
Introduction 

Menopause is the permanent cessation of menstruation resulting from reduced ovarian 
hormone secretion that occurs either naturally or is induced by surgery, chemotherapy, or 
radiation. Natural menopause can be recognized after 12 months of amenorrhea that is not 
associated with a pathologic cause. Surgical menopause is the cessation of menses resulting from 
surgical removal of the uterus, leaving one or both ovaries or the removal of both ovaries. 
Surgical menopause carries a number of side effects such as loss of bone density, low libido, 
vaginal dryness and infertility. The ovaries and adrenal glands produce progesterone and estrogen, 
the female sex hormones. When both ovaries are removed, the adrenal glands can’t produce 
enough hormones to maintain balance. Hormonal imbalance can increase risk of developing a 
variety of conditions including heart disease and osteoporosis. Hence the study was undertaken 
with following objectives, 
 To identify the prevalence and the problems after the hysterectomy. 
 To know the coping strategies for menopausal problems. 
Methods 
Population and sample 
 The population of the study comprised of two districts i.e. Dharwad and Bagalkote both rural 

and urban area. To know the prevalence of menopause middle aged women were selected by 
random method.  
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 Based on high prevalence rate the samples were taken randomly from Bagalkote city. The 
criterion of the study was the middle aged women who underwent hysterectomy or surgical 
menopause. 

 The in-depth interview was conducted to elicit the information regarding problems, coping 
strategies, stress and sexual distress. 

Research Design 
 The differential design was used with the aim to compare problems, coping strategies, stress 

and sexual distress of working and non-working women with hysterectomy. 
 Correlation design was used to know the inter-relationship between problems, coping 

strategies, stress and sexual distress. 
 The tools for the study were the self-structured questionnaire to elicit the information 

regarding was used to collect personal information like name of the family members with 
their age, relationship with respondents and coping strategies to overcome the menopausal 
problems. It has 13 problems each problem the way of coping method such as self-coping, 
medical and alternative coping method.  

 Menopausal symptoms were assessed by using menopause rating scale developed by 
Berlin.1992 to know the age related decline of physical and mental capacity. It consists of 11 
questions divided into 3 sub scale such as psychological subscale (4 to 7), somatic subscale 
(1, 2, 3 and 11) and urogenital Subscale (8 to 10). The respondent has to indicate her 
problems with intensity of each are by using 5 pointlikart scale. Then the responses on each 
item was scored as 0-4 as none to very severe. The total score was categorized as low (0-14), 
medium (15-29) and high (30-44). 

 To assess Socio Economic Status (SES) of the family assessed by using SES scale used 
developed by Aggrawal et al., 2005. The scale consists of 22 statements which assess 
education, occupation, monthly per capital income from all sources, family possessions, 
number of children, number of earning members in family, education of children, domestic 
servants in home, possession of agricultural land and non-agricultural land along with 
animals and social status of the family.  

 The ISMA Stress scale used to assess the state of mental or emotional strain or tension 
resulting from adverse or demanding circumstances. The scale consists of 25 items. The 
respondents were asked to rate as yes (1) and no (0). The score is ranges between 0-25, the 
total score was categorized as low (0-8), average (9-17) and high (18-25). It also indicated 
that higher the score higher the stress. 

 The Female Sexual Distressscale measuring the sexuality related personal distress in women 
was elicited by DeRogatiset al. (2008) scale. It uses a 5 pointlikert style format in which 
women were asked to rate 13 items as never (0), rarely (1), occasionally (2), frequently (3) 
and always (4). The total score categorized as low (0-17), average (18-34) and high (35-52). 
The higher the score indicated that higher the sexual distress. 

Statistical analysis 
The analysis were done through t-test and F-test to identify the comparison between 

working and non-working women regarding problems, and Pearson correlation tests were used to 
know the relationship between the problems, coping strategies, BMI, stress and sexual distress. 
Results and discussion 

The demographic characteristics of the respondents included age, education, 
occupation, caste, number of family children and socio-economic status of family of the surgical 
menopausal women are presented in Table 1. Most (38.64%) of them aged between 40-45 years, 
while 23.86 per cent were aged between 46-50 years followed by 12.50 per cent and 10.45 per 
cent were aged between 51-55 and 35-39 years respectively. With respect to occupation half 
(50%) of the respondents were housewives , while 21.59 per cent were hostel cooks and daily 
wagers followed by 12.50 per cent and 10.23 per cent were involving in teaching and agricultural 
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activities.  Most (37.50%) of the respondents were illiterate followed by 26.14 per cent of the 
women were educated till primary school, while 20.45 per cent and 15.91 per cent of the women 
were educated till high school and degree level of education respectively. With respect to caste 
45.46 per cent of the respondents belonged to OBC category, while 21.59 per cent and 9.09 per 
cent of the respondents belonged to dalits and tribals caste. With respect to number of children, 
44.32 per cent of the respondents had 1-2 children while, 28.41per cent and 17.05 per cent had 3-
45-6 children in the family respectively. Regarding income of the family, 38.64 per cent of the 
women had the family income of 10,000- 19,999, while 31.81 per cent of the women had income 
between 5,000-9, 999 followed by 1000-2,499 (15.91%) and 20,000-49,000 (13.64%). 

The prevalence of type of menopause are presented in Table 2. In Dharwad 41.27 per 
cent of women in postmenopausal stage, whereas in 48 per cent of women in Bagalkote district in 
postmenopausal stage. In Dharwad majority (87.04%) of women had natural menopause, while 
12.96 per cent underwent surgical menopause. In Dharwad, majority (74.74%) of them had 
natural menopause, while 25.46 per cent were underwent hysterectomy. The mean age for natural 
menopause was 43.34±2.27 years and for surgical menopause was 43.34±2.61 years. 

Distribution of reasons for surgery to underwent surgical menopause indicated in Table 
3. Majority (42.05 %) of them didn’t reported the reason while, 21.54 per cent of the respondents 
reported because of fibroids the women underwent surgery, while 14.77 per cent underwent 
endometrosis followed by cysts (10.83 %), polycystic ovaries (6.81 %) and blockage of uterine 
tube (4.54 %). 

Distributions of anthropometric measures among surgical menopausal women are 
represented in Table 4. Among working women according to BMI half per cent (52.27%) of them 
had obese category followed by 38.64 per cent had overweight and only 9.09 per cent belonged to 
ideal body weight category, whereas among non-working women 47.73 per cent had overweight 
category followed by 31.82 per cent had obese and 20.45 per cent had ideal body weight category. 
On the whole 43.18 per cent had overweight category followed by obese (42.05%) and 14.77 per 
cent of respondents belonged to ideal body weight category. With respect to waist to hip ratio 
among working women majority (40.90%) in action condition followed by 29.55 per cent in take 
care-2, while 25 per cent and only 4.5 per cent in OK and take care-1 condition respectively. 
Whereas among non-working menopausal women (43.18%) of them belonged to take care-2 
condition followed by 29.55 per cent were in OK while 15.91 per cent and 11.36 per cent were in 
action and take care-1 condition respectively. On the whole 36.36 per cent in take care-2 
condition followed by 28.40 per cent, 27.27 per cent and only 7.95 per cent belonged to action, 
OK and take care-11 condition respectively. With respect to lean body mass index, 56.81 per cent 
of working women in obese category followed by 38.64 per cent and 4.55 per cent belonged to 
normal and chronic energy deficiency category respectively. Whereas among non-working 
women, majority (65.90%) of them belonged to normal category followed by 29.55 per cent and 
only 4.55 per cent belonged to obese and chronic energy deficiency respectively. On the whole, 
52.27 per cent belonged to normal category, while 45.45 per cent and 4.54 per cent belonged to 
obese and chronic energy deficiency category respectively. The study in line with Muffly and 
Kow (2014) found that the prevalence of obesity is increasing. Hysterectomy is the morbidly for 
overweight and obesity.  Another study was supported by Shirish and Sheth (2018) was reported 
that 60 per cent of surgical menopausal women belonged to obese and overweight category VS 42 
per cent of  the women belonged to overweight who were natural menopausal. 

Responses regarding menopausal symptoms are given in Table 5A. Among working 
women in somatic subscale, 79.55 per cent of them reported joint and muscular discomfort, while 
75.25 per cent suffering from sleep problems followed by 63.63 per cent and 36.36 per cent of 
them reported hot flushes, sweating and heart discomfort respectively. With respect to 
psychological subscale, 59.09 per cent of working women reported physical and mental 
exhaustion followed by depressive mood, while 45.45 per cent and43.18 per cent suffering from 
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irritability and anxiety. In urogenital sub-scale, 38.68 per cent of working women suffering from 
sexual problems followed by 18.18 per cent and 10.94 per cent reported dryness of vaginal and 
bladder problems respectively. Among non-working women, 47.72 per cent suffering from sleep 
problems, while 43.63 per cent and 43.18 reported hot flushes and joint and muscular discomfort. 
With regard to psychological symptoms, 36.36 per cent of them suffering from anxiety, while 
31.81 per cent had irritability followed by 29.54 and 20.45 per cent suffering from physical and 
mental exhaustion. 25 per cent of non-working menopausal women had sexual problems followed 
by 15.91 per cent and 11.36 per cent reported bladder problems and dryness of vagina 
respectively. The findings were in line with the earlier studies by Balan (2017) reported that 
hysterectomy women suffering from menopausal symptoms such as,  hot flashes (57.02%), night 
sweats (52.61%), mood changes (48.34%) and Urogenital (41.87%). 

Distributions of menopausal symptoms among surgical menopausal women are 
represented in Table 5B. Among working women in somatic symptoms, more (47.72%) were 
experienced moderate level of menopausal symptoms followed by 29.54 per cent and 22.72 per 
cent reported severe and mild menopausal symptoms respectively. Majority (43.19%) suffering 
from moderate level of psychological symptoms, while 29.54 per cent and 27.27 per cent of the 
women reported mild and severe level of psychological symptoms respectively. Regarding to 
Urogenital symptoms, 45.45 per cent reported mild symptoms followed by 38.64 per cent suffering 
from severe and mild uroginatal problems. There was significant association and relationship 
observed between occupation and menopausal symptoms. Among non-working women,  Most 
(54.55%) of them reported moderate level of somatic menopausal symptoms followed by 31.82 per 
cent and 13.63 per cent suffering from mild and severe level of somatic symptoms. In 
psychological sub-scale, 45.45 per cent of them reported moderate level of symptoms, while 43.18 
per cent and 11.37 per cent of them suffering from mild and severe psychological symptoms. In 
urogenital subscale, 37.50 per cent of the women reported severe symptoms followed by 33.33 per 
cent and 21.87 per cent suffering from moderated and mild level of urogenitl symptoms. There was 
significant association and relationship between menopausal symptoms and non-working condition. 

Comparison of menopausal symptoms between somatic, psychological and urogental 
symptoms among working and non-working surgical menopausal women indicated in Table 5C. 
Among working, the mean value of somatic symptoms higher than psychological and Urogenital 
symptoms (34.26±10.63>29.47±10.54>17.40±10.11). Whereas among surgical non-working 
menopausal women, the women suffer more from somatic symptoms followed by psychological 
and urogenital symptoms. There was a significant difference between subscales of menopausal 
symptoms among working and non-working menopausal women. Similar results were reported by 
Harnodet al. (2018) the prevalence of somatic symptoms higher followed by psychological and 
urogenital problems. 

Comparison of menopausal symptoms between working and non-working surgical 
menopausal women represented in Table 5D. The mean value of working menopausal women 
higher than non-working women (25.08±6.12>19.46±4.73) means working women experienced 
more from menopausal symptoms than no-working women. This is found there was a highly 
significant difference between working and non-working women. 

Distribution of coping methods for menopause problems among working surgical 
menopausal women are presented in Table 6A. More than half per cent (59.09%) of the 
respondents not used any coping method for hot flushes, while 22.72 per cent taken medical 
treatment followed by 11.37 per cent used self-coping and 9.09 per cent used alternative method. 
For excessive sweating, 47.72 per cent not used any coping methods, whereas 31.82 per cent, 
20.45 per cent and 11.37 per cent had reported they used coping methods such as medical 
treatment, self-coping and alternative methods respectively. With respect to heart discomfort, 
majority (79.54%) were not used any coping method but 11.37 per cent were used self-coping as 
well as medical coping followed by 4.54 per cent used alternative methods to reduce heart 
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discomfort. Most (63.63%) of them were not practiced coping method followed by medical 
(25%), self-coping (18.18%) and alternative methods (9.09%) to reduce early wake-ups or 
inability to go sleep a long time. To reduce state of malaise, 68.18 per cent not used coping 
method, while 38.64 per cent taken medical treatment followed by 25 per cent used self-coping 
and 20.45 per cent used alternative methods. Most (54.55%) of the women didn’t used coping 
methods followed by medical treatment (29.54%), alternative (15.90%) and self-coping (self-
coping) methods to reduce nervousness. With respect to worry, anxiety, restlessness, panic, 43.18 
per cent didn’t used coping method, while 34.09 per cent taken medical treatment followed by 
22.72 per cent and 13.63 per cent used self-care and alternative methods respectively. Half 
(52.27%) of the women not used coping methods followed by 36.36 per cent taken medical 
treatment, 15.50 per cent and 11.37 per cent used alternative methods to reduce the physical and 
mental fatigue. With regard to decreased in sexual desire, difficulty in having sexual intercourse, 
majority (88.64 %) were didn’t used coping method followed by medical treatment (11.37%), 
alternative method (9.09%) and self-coping method (4.54%).  Most (77.72%) didn’t use coping 
methods and none of them used self-coping methods to reduce the urinary problems followed by 
20.45 per cent and 6.82 per cent used medical treatment and alternative methods respectively. 
With respect to vaginal dryness, majority (81.82 %) of them not followed coping method and 
none of them followed alternative method, while 13.63 per cent and 4.54 per cent of them used 
medical and self-coping methods. Half (50 %) of the women following alternative method to 
reduce joint and muscular pain, while 43.18 per cent didn’t used coping methods followed by  
self-coping (36.37%) and taken medical treatment (22.72%). 

Coping methods for menopausal problems are indicated in Table 6B. More than half 
(56.82%) of the respondents didn’t followed coping method to reduce menopausal problems, 
while 25 per cent were practiced self-coping method followed by 18.18 per cent and 11.36 per 
cent practiced alternative method and taken medical treatment to reduce menopausal problems. To 
reduce excessive sweating 40.91 per cent of the women not taken any coping measures followed 
by 36.36 per cent practiced self-coping, alternative coping (22.73%) and medical treatment 
(15.91%). Majority (81.81%) per cent of the respondents didn’t followed coping method, while 
18.18 per cent of the women taken medical treatment followed by self-coping (4.54%) and 
alternative method (2.27%) to reduce the heart discomfort.  To reduce early wake-ups or inability 
to go sleep for a long time, 54.54 per cent of the women didn’t practiced coping method followed 
by 27.72 per cent practiced self-coping, 22.73 per cent alternative method and taken medical 
coping (6.81%). Majority (68.18 %) of the respondents not used coping method to reduce state of 
malaise, while 20.45 per cent of them used self-coping method followed by alternative method 
(13.64%) and taken medical treatment (4.54%). To reduce the nervousness, 61.36 per cent of the 
women were didn’t practiced coping method followed by 22.72 per cent of them used self-coping, 
11.36 per cent (alternative method) and 9.09 per cent (medical treatment). With respect to reduce 
worry, anxiety, restlessness, panic, 43.72 per cent reported they didn’t followed coping method, 
while 34.09 per cent of them followed self-coping, alternative method (20.54%) and medical 
treatment (9.09%). Around half (47.72%) of the women not used coping measures to overcome 
physical and mental fatigue followed by 31.82 per cent used self-coping method, 20.45 per cent 
(alternative method) and medical treatment (13.64 %). To reduce decreased in sexual desire, 
difficulty in having sexual intercourse, majority (79.54%) of the women didn’t used coping 
method followed by 11.36 per cent used self-coping measures, 6.82 per cent of them used 
alternative method and only 2.27 per cent of the women taken medical treatment. Most (72.72%) 
of them didn’t used coping measure followed by 15.90 per cent of the women used self-coping, 
alternative method (9.09%) and medical treatment (6.82%) of the women used coping method to 
reduce the urinary problems. To reduce the vaginal dryness, 86.36 per cent of the respondents 
didn’t followed any coping measures followed by 9.09 per cent used self-coping, medical coping 
(6.82%) and only 2.27 per cent used alternative coping method. To reduce the joint and muscle 
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pain, 47.72 per cent of the women didn’t used coping method followed by 36.36 per cent of the 
women practiced self-coping, alternative method (20.45%) and medical coping (11.36%). 

Distributions of stress level in working and non-working women are presented in Table 
7. Most (43.75%) of them had average level of stress followed by 37.50 per cent had high stress 
and 18.75 per cent of them women had low level of stress in working women. whereas among 
non-working women, half (50%) of them had average level of stress followed by 36.36 per cent 
and 15.90 per cent had low and high level of stress respectively. There was highly significant 
relationship and significant association observed between occupation status and stress. The results 
also found that there was significant differences between working and non-working women in 
stress level it indicated that working women reported more amount of stress compare to non-
working women. The findings are in conformity with the earlier study by Kishanet al., 2017 there 
was a significant difference in psychological stress levels between working and non-working 
women it indicated that working women suffering more from stress compared to non-working 
women. 

Sexual distresses among working and non-working surgical menopausal women are 
resented in Table 8. Among working women, most (45.45 %) of them had average level of sexual 
distress followed by high (29.55 %) and low (25 %) level of sexual distress. Whereas non-
working women, more than half (54.55 %) of them reported average level of sexual distress, while 
low (25 %) and high (20.45 %) sexual distress. The finding also indicated that there was highly 
significant relationship and significant association between occupation status and sexual distress. 
There was significant differences in sexual distress between working and non-working 
menopausal women it showed that working women had more sexual distress than non-working 
women. The similar results were reported by Heidariet al., 2016 found that mean score positive 
sexual distress was 41.03 ± 8.66 and the average score of negative sexual distress in women's was 
110.32 ± 43.05. Also found that the psychological well-being was positively significantly 
associated with sexual distress. 
 
Conclusion: Working women experiencing more menopausal problems and general stressso concluded 
there is need of education regarding self coping and well-being techniques for menopausal women.  
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Table 1: Demographic characteristics of surgical menopausal women 
                                                                                             N=88 

 
Characteristics 

 
Variables 

 
N (%) 

 
 

Age (years) 

35-39 18 (10.45) 
40 – 45 34 (38.64) 
46 – 50 21 (23.86) 
51 – 55 11 (12.50) 

Total 88 (100) 
 

 
Occupation 

Homemaker  44 (50.00) 
Farm women  9 (10.223) 
Self employed 5 (5.68) 
Daily wagers/ laborers  19 (21.59) 
Teacher 11 (12.50) 

Total 88 (100) 
 
  
 Education 

Illiterate 33 (37.50) 
Primary 23 (26.14) 
High school 18 (20.45) 
Degree 14 (15.91) 

Total 88 (100) 
 
 

Caste 

Upper caste 21 (23.86) 
OBC 40 (45.46) 
Dalits 19 (21.59) 
Tribals 8 (9.09) 

Total 88 (100) 
 

No of children 
1 – 3 49 (55.68) 
4 – 6 30 (34.09) 
> 6 9 (10.23) 

Total 88 (100) 
 
 

Family income 

>50,000 - 
20,000 – 49,000 12 (13.64) 
10,000 – 19,999 34 (38.64) 
5,000 – 9,999 28 (31.81) 
1000 – 2,499 14 (15.91) 
<1000 - 

Total 88 (100) 
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Figures in the parenthesis indicates percentage 
 

Table 2: Prevalence of menopausal women 
Locality Total women 

contacted 
Type of menopausal women Total  
Natural Surgical 

Dharwad 2820+470 1182(87.04) 176 (12.96) 1358 
Bagalkote 2052+550 931 (74.74) 318 (25.46) 1249 

Mean age 47.01±2.27 43.34±2.61  
(470 and 550 household survey) 

 
 

Table 3: Causes for surgical menopause 
                                                                                        N=88 

Sl No Reasons N (%) 
1 Cysts 9 (10.23) 
2 Endometriosis 13 (14.77) 
3 Blockage of uterine tube 4 (4.54) 
4 Fibroids 19 (21.59) 
5 Polycystic ovaries  6 (6.81) 
6 Not knowing 37 (42.05) 

Figures in the parenthesis indicates percentage 
 
 
 

Table 4:  Percentage distribution of women by anthropometry 
 

Indices Categories 

Menopausal women 
Total 

(N=88) Working 
(n=44) 

Non-
working 
(n=44) 

 
 

BMI 

Underweight 
(BMI<18.5) 

- 2 (4.55) 2 (2.27) 

Ideal body weight 
(18.5-22.9) 

7 (15.91) 12 (27.27) 19 (21.59) 

Overweight (BMI>23) 16 (36.36) 19 (43.18) 35 (39.77) 
Obese (>25 BMI) 21 (47.73) 11 (25.00) 32 (36.36) 

 
 

WHR 

Take care-1 (<0.4) 3 (6.82) 6 (13.64) 9 (10.23) 
OK (0.4-0.5) 9 (20.45) 15 (34.09) 24 (27.27) 
Take care-2 (0.5- 0.6) 21 (47.73) 20 (45.45) 41 (46.59) 
Action (>0.6) 11 (25.00) 4 (9.09) 15 (17.05) 

 
LBMI 

CED (>500) 4 (9.09) 9 (20.45) 13 (14.77) 
Normal(300-500) 13 (29.55) 21 (47.73) 34 (38.64) 
Obese (<300) 27 (61.36) 14 (31.82) 41 (46.59) 

 
                          Figures in the parenthesis indicates percentage       
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Table 5A:  Menopausal symptoms among women by Menopause Rating Scale (MRS) 

Sl 
No 

Menopausal symptoms 
(*Multiple responses) 

Surgical menopause  
Total 

(n=88) Working 
(n=44) 

Non-
working 
(n=44) 

I Somatic Subscale 
1 Hot flushes, sweating 28 (63.63) 19 (43.63) 47 

(53.41) 
2 Heart discomfort (unusual awareness of 

heart beat, heart skipping, heart racing, 
tightness) 

16 (36.36) 9 (20.45) 25 
(28.41) 

3 Sleep problems (difficulty in falling asleep, 
difficulty in sleeping through, waking up 
early) 

33(75.25) 21 (47.72) 54 
(61.36) 

4 Joint and muscular discomfort (pain in the 
joints, rheumatoid complaints) 

35 (79.55) 19 (43.18) 54 
(61.36) 

II Psychological Subscale 
5 Irritability (feeling nervous, inner tension, 

feeling aggressive) 
30 (45.45) 14 (31.81) 44 

(50.64) 
6 Depressive mood (feeling down, sad, mood 

swings) 
23 (52.27) 9 (20.45) 32 

(36.36) 
7 Anxiety (inner restless, feeling panicky) 19 (43.18) 16 (36.36) 35 

(39.77) 
8 Physical and mental exhaustion (general 

decrease in performance and concentration, 
forgetfulness) 

26 (59.09) 13 (29.54) 39 
(44.32) 

III Urogenital subscale 
9 Bladder problems (difficulty in urinating, 

increased need to urinate, bladder 
incontinence) 

10 (10.94) 7 (15.91) 17 
(19.32) 

10 Dryness of vagina (sensation of dryness or 
burning in the vagina) 

8 (18.18) 5 (11.36) 13 
(14.77) 

11 Sexual problems (change in sexual desire, in 
sexual activity and satisfaction) 

17  (38.63) 11 (25.00) 28 
(31.82) 

 
Figures in the parenthesis indicates percentage 

 
Table 5B: Frequency distribution of menopausal symptoms among surgical menopausal 

women 

Type 
 

Symptoms Levels 2 r- 
value 

Mild Moderate Severe 

Working 
(n=44) 

 

Somatic 10 
(22.72) 21 (47.72) 13 (29.54) 

 
 
15.68* 

 

 
 

0.35* 
 

Psychological 13 
(29.54) 19 (43.19) 12 (27.27) 

Urogenital 7 20 (45.45) 17(38.64) 

Page 103 of 220



  
INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:10(7), OCTOBER :2020 

 

www.ijmer.in  
 

(15.90) 

Non-
working 
(n=44) 

Somatic 14 
(31.82) 24 (54.55) 6 (13.63)  

 
19.37* 

 

 
 

0.41* 
 

Psychological 19 
(43.18) 20 (45.45) 5 (11.37) 

Urogenital 11 
(21.87) 27 (33.33) 6 (37.50) 

 
Figures in the parenthesis indicates percentage        *significant at 0.05 level 

 
Table 5C:  Comparison of menopausal symptoms among surgical menopausal women 

Type 

 
 

Symptoms 
 Mean ±SD F- value 

Working 
(n=44) 

 

Somatic 
6.26±1.63 

 
8.36* 

 
 

Psychological 4.47±1.54 
Urogenital 2.40±1.11 

Non-working 
(n=44) 

Somatic 6.73±1.22  
12.86* Psychological 3.32±1.26  

Urogenital 2.17±1.08  
 

                     *significant at 0.05 level 
Table 5D: Comparison of mean scores of menopausal symptoms between working and non-
working surgical menopausal women 
Type Mean±SD t-value 
Working 25.08±6.12   

4.27** Non-working 19.46±4.73 
 
**significant at 0.01 level 
Table 6A:  Frequency distribution of menopause related problems and coping methods 
among working surgical menopausal women 

Menopause problems 
(* Multiple response) 

Coping Methods 
Self-

coping 
n (%) 

Medical 
n (%) 

Alternative 
n (%) 

None 
n (%) 

Hot flushes 5 (11.37) 10 (22.72) 4 (9.09) 26 (59.09) 
Excessive sweating 9 (20.45) 14 (31.82) 5 (11.37) 21 (47.72) 
Heart discomfort 5 (11.37) 5 (11.37) 2 (4.54) 35 (79.54) 
Early wake-ups or inability to 
go sleep for a long time 

8 (18.18) 11 (25.00) 4 (9.09) 28 (63.63) 

State of malaise (feeling down, 
sad) 

11 (25.00) 17 (38.64) 9 (20.45) 30 (68.18) 
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Nervousness (irritability, 
tension and losing temper 
quickly) 

6 (13.64) 13 (29.54) 7 (15.90) 24 (54.55) 

Worry, anxiety, restlessness, 
panic 

10 (22.72) 15 (34.09) 6 (13.63) 19 (43.18) 

Physical and mental fatigue 7 (15.90) 16 (36.36) 5 (11.37) 23 (52.27) 
Decreased in sexual desire, 
difficulty in having sexual 
intercourse 

2 (4.54) 5 (11.37) 4 (9.09) 39 (88.64) 

Urinary problems (difficulty in 
urinating, frequent urination, 
urinary 
incontinence) 

- 9 (20.45) 3 (6.82) 34 (77.27) 

Vaginal dryness (dryness and 
burning sensation in the vagina. 
Difficulty during Sexual 
intercourse) 

2 (4.54) 6 (13.63) - 36 (81.82) 

Joint and muscle pain 16 (36.37) 10 (22.72) 22 (50.00) 19 (43.18) 
 
Figures in the parenthesis indicates percentage                

Table 6B:  Frequency distribution of menopause related problems and coping methods 
among non-working surgical menopausal women 

Menopause problems 
(* Multiple response) 

Coping Methods 
Self-

coping 
N (%) 

Medical 
N (%) 

Alternative 
N (%) 

None 
N (%) 

Hot flushes 11 
(25.00) 

5 
(11.36) 

8 (18.18) 25 
(56.82) 

Excessive sweating 16 
(36.36) 

7 
(15.91) 

10 (22.73) 18 
(40.91) 

Heart discomfort 2 (4.54) 8 
(18.18) 

1 (2.27) 36 
(81.81) 

Early wake-ups or inability to go 
sleep for a long time 

12 
(27.27) 

3 (6.81) 10 (22.72) 24 
(54.54) 

State of malaise (feeling down, sad) 9 (20.45) 2 (4.54) 6 (13.64) 30 
(68.18) 

Nervousness (irritability, tension 
and losing temper quickly) 

10 
(22.72) 

4 (9.09) 5 (11.36) 27 
(61.36) 

Worry, anxiety, restlessness, panic 15 
(34.09) 

6 
(13.64) 

11 (25.00) 19 
(43.18) 

Physical and mental fatigue 14 
(31.82) 

4 (9.09) 9 (20.45) 21 
(47.72) 

Decreased in sexual desire, difficulty 
in having sexual intercourse 

5 (11.36) 1 (2.27) 3 (6.82) 35 
(79.54) 
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Urinary problems 
(difficulty in urinating, 
frequent urination, urinary 
incontinence) 

7 (15.90) 3 (6.82) 4 (9.09) 32 
(72.72) 

Vaginal dryness (dryness and 
burning sensation in the vagina. 
Difficulty during Sexual 
intercourse) 

4 (9.09) 3 (6.82) 1 (2.27) 38 
(86.36) 

Joint and muscle pain 16 
(36.36) 

5 
(11.36) 

9 (20.45) 21 
(47.72) 

Figures in the parenthesis indicates percentage         
Table 7:  Frequency distribution of levels of stress by locality 

Levels of 
stress 

Type 
 
2 

r- 
value Working 

(n=44) 

Non-
working 
(n=44) 

Total 

Low 16 (37.50) 7 (15.90) 23 
(26.79) 

 
 
37.03* 

 
 
0.61** Average  19 (43.75) 22 (50.00) 41 

(47.32) 

High 9 (18.75) 16 (36.36) 25 
(25.89) 

Mean±SD 21.79±7.92 15.20±6.77  
t-value 4.49* 

 
Figures in the parenthesis indicates percentage              
  *significant at 0.05 level                   

Table 8:  Frequency distribution of women by sexual distress  

Levels 

Type 
 
2 

 
r- 

value 

Working 
(n=44) 

 

Non-
working 
(n=44) 

Total 
(N=88) 

Low 11 (25.00) 11 (25.00) 22(37.50)  
 
 

28.61* 

 
 
 

0.61** 

Average 20 (45.45) 24 (54.55) 44(39.29) 
High 13 (29.55) 9 (20.45) 22 (37.50) 

Mean±SD 22.50±8.21  17.18±7.86  
t-value 3.48* 

 
  Figures in the parenthesis indicates percentage             
  *significant at 0.05 level                  **significant at 0.01 level 
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ABSTRACT 
With evolution, the commencement of conducting crime is also evolved. Nowadays there is a 
tremendous increase in the use of the digital gadgets and every individual possess the smart 
watches, smart phones, smart television, smart computers and other smart gadgets which are 
major physical shreds of evidence present at the scene of a crime and also helps to link between 
the crime scenes victim and the suspects. But sometimes these shreds of evidence are recovered as 
damaged, formatted, erased, broken, etc. hence the data present in them is needs to be recovered 
for further investigation and it becomes the first duty of the investigator to preserve the data 
present in the digital evidence by cloning of the digital evidence using the software. A thorough 
study of the digital evidence is done and the job of recovering data from the evidence is 
implemented. The forensic investigator performs different process to carry out an investigation by 
using effective tools, which consumes less time and are most dependent for preceding the case 
with accuracy. The sleuth tool kit is widely used software for the recovery of the data from the 
digital evidence. In this research, an attempt has been made to extract the deleted data from the 
digital device from the samples collected randomly from the unknown sources and analyzed for 
the content present in them. The analysis is conducted on the samples of pen drives, memory 
cards, and the hard drive where they are looked for recovering the data such as image 
files(.jpeg,.gif) format, text files of (.docx,.ppt,.txt) file format, and other files. On analysis, it was 
found that the sleuth kit extracted the deleted data from the disk images of the samples and is 
capable to recover the aged data as well and works effectively in the recovery of the deleted files. 
It has a distinctive attribute to export the deleted file to the system and can look for the contents 
present in those exported files, though files are deleted from the years, hence their data got 
corrupted which affects the content of the data as well. The sleuth kit also categorized the file 
formats which ease the study and helps in knowing the exact number of files present in the 
samples. The research is conducted to glimpse about the extraction of the data from the sleuth kit 
and analysis of that recovered data and concluded as per the results. 
 
Keywords: Digital gadgets, The sleuth kit, disk images, cyber forensic, metadata, deleted data, 
data recovery 
 

1. INTORDUCTION 
Digital devices revolutionized the whole working scenario in every field whether it is an 
institutional field, working in offices or our judiciary system but on the one hand these devices are 
revolutionizing the way of living and standards but on the other hand the criminal activities are 
whopping through this evidence. This Digital evidence is collected either from the scene of the 
crime or the victim or the suspects as this evidence is indispensable and plays a major role in 
linking the scene of the crime with the victim and the offender. After recovering digital evidence 
from the scene of the crime, this evidence is sent to the laboratory as soon as the evidence are 
collected because of their sensitivity and they are examined under the field of digital Forensic 
which is an essential field of forensic science[Code R. Guidelines]. Digital forensic deals with the 
digital devices like Smartphone’s, Smart camera, smart watches, Pen drives, Hard disk, Memory 
Card, etc. whereas the crime which is conducted by the means of the network are defined under 
the cyber forensics. The Computer forensics is generally defined as the extracted scientifically 
proven methods which deals the study of computer-oriented crimes along with the preservation, 
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collection, and validation of the digital device for the identification of perpetrator byanalyzing, 
documenting, presenting, and making interpretation of digital evidence derived from digital 
sources to facilitate or further establishing the modus operandi of events to find out criminal 
[Gary Palmer et al]. As per the studies of the United States National Institute of Justice (NIJ), 
they marked that electronic crimes are those crimes which involve digital techniques and 
technology including computers, personal assistants, External Drives, Digital Camera, Digital 
Watches and Cell phones [NIJ, Solicitation for Concept Papers]. 
Digital evidence present at the scene of the crime in damaged, not damaged, or partially damaged 
condition so as being a forensic investigator it becomes an important task to collect the digital 
evidence, to maintain the integrity of the evidence and to perform the analysis on the digital 
evidence which may corroborate the other evidence or maybe used as major evidence in the court 
of justice. Under the laboratory analysis the expert does not work upon the evidence instead of it 
they form an ISOimage file of the digital evidence by the process of disk imaging in which a 
backup is created by copying the entire digital device or evidence in which it includes all bad and 
good files within the digital device. With the use of certain tools or software an investigation is 
conducted on the created disk image file for the extraction of the deleted data and analysis of that 
data. Certain tools are used for the extraction of deleted data from the digital evidence among 
which The Sleuth Kit is well known for its effective working and its efficiency to recover aged 
files. The Sleuth Kit is competent to work upon the  following well known files systems like 
NTFS(New Technology File System), EXT2FS(Extended 2 File system), EXT3FS(Extended 3file 
system), FFS(fast file system), FAT(File Allocation Table) and with the evolution of the toolkit, it 
is competent to work upon the ZFS(Zeta File System) and BTRS(b-Tree File system) [Carrier 
B]. The ZFS and BTRS are not that much spotlighted in the field of investigation of the digital 
evidence. The tool Sleuth kit plays a crucial role in the extraction of the data and may help an 
investigator to report and analyze the data which may further lead the investigation in favorable 
results and can be considered in the court of justice. As being an open-source tool the Sleuth Kit it 
effectively works upon the UNIX and Microsoft file system disk image and its availability for the 
complementary and commercial purposes separates it from all other tools. The Sleuth kit works 
upon both graphical and command-line interface pretty well and provides an acceptable condition 
and the process of operating The Sleuth Kit becomes easy to operate [Forte DV et al]. As being 
the detective tool kit, it has some unique features which maintain the individuality of each File 
system by calculating a distinctive numerical value which is generally known as Hash value and 
makes it easier to locate the shorted hashed files as compared to the large files [Dowling A]. 
 

2. SLEUTH KIT AND AUTOPSY BROWSER 
 
The sleuth kit works upon by the combination of the graphical user interface and command-line 
interface and the browser that is autopsy browser is based upon the HTML graphical interface to 
the command line in the Sleuth kit. The autopsy browser along with the sleuth kit provides various 
features that are essential for the examination and analysis of the digital evidence and its file 
system[Dowling A]. The advantage of using these tools is that they work live upon the UNIX 
system. UNIX is an operating system which was evolved in the 1960s which is expanding day by 
day with the advancement of the technologies and development of this operating system is 
continuous till now[Mackenzieet al]. The live UNIX system helps the investigator to respond to 
the scene of a crime or with the digital evidence transported to the laboratory instantly and does 
not modify the accessed files which allow an investigator to locate these files which are hiding or 
deleted. The sleuth tool kit is designed to perform individual tasks separately whereas the 
combination of the other tools allows performing a complete analysis of the digital evidence. 
 
 

Page 108 of 220



  
INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:10(7), OCTOBER :2020 

 

www.ijmer.in  
 

3. METHODOLOGY 
• The focus of this research is to work upon the open-source tool The Sleuth Kit for the 

extraction and analysis of the data. To set up the working of the sleuth kit a virtual machine was 
used on which the kali LINUX based operating system was installed in which the sleuth kit was 
run. To conduct this research 22 samples collected among which 17 samples of the pen drives, 
and 4 samples of memory cards, and 1 sample of the hard disk were collected from the 
unknown sources with a scope of recovering deleted data, hidden files, and validating the use of 
the tool. As digital evidence is fragile it is required to preserve them and investigation cannot 
be performed directly upon them, hence they are imaged by the use of the tool FTK imager. It 
allows quick access to the electronic devices, Imaged the entire device, single-partition, custom 
folders, bit by bit imaged the whole device, and FTK imager is capable of creating a different 
type of image files but to conduct this research raw(dd) file was used. The created imaged files 
were stored with their proper details of the case and the individuality of that case is maintained. 
All the case files were stored in the external hard drive of 1.5 terabytes (TB) and they were 
arranged in the folder as per the type of evidence like hard drive, pen drive, and memory card 
which were further subdivided as per the number of samples in each folder. The Sleuth Kit runs 
over the Linux based platform. To carry out this research The Sleuth Kit was operated on the 
Linux based operating system and to access The Sleuth Kit the command line terminal of the 
Linux operating system was used and the command ”autopsy” was entered which provides an 
autopsy forensic browser details and for the remote access of The Sleuth Kit provides a link 
which is copy and pasted on the HTML browser which is further followed by the opening of 
the autopsy forensic browser all these steps work upon the graphical interface which provides 
easy access for the investigation. The autopsy forensic browser's initial page consists of three 
options ”open-case”, ”new case”, and ”help” to file a new case the option new case is used and 
the image file which were stored in the external hard drive uploaded as per the case numbers. 
For the pen drives, 17 new case files were filed, for memory cards, 4 case files were filed, and 
for the hard drive, 1 case file was filed. After filing the new case the other details of the case 
needed to be filled which includes ”case name”, ”description of the case filed”, and ”the 
investigator's name” these steps are needed to be performed for every case separately. The step 
of addition of the case detail is followed by the addition of the host details which requires the 
details of a host in which following details like ”hostname”, “ description”, ”time zone”, ”time-
skew adjustment”, ”path of alert database”, and ”path of ignored database” needs to be 
mentioned. The next and crucial step of the research is to add the image file of the digital 
evidence which was created using the software FTK imager in the raw(dd) format and for the 
addition of the image it is required to specify the exact path of the location of the file, followed 
by selecting the type of image file whether it is ”disk image” or ”partition image”, and there are 
different inputs which are required to be don off the image file and the suitable mode is chosen 
whether it is ”Symlink”, ”copy”, and ”move”. The next step requires the image file details and 
these steps check the integrity of the data by calculating its MD5 hash value and for every 
sample the MD5 hash value was calculated which maintains the individuality of the files which 
is further followed by the addition of the file system details needs to be cross-checked [Rivest 
R et al]. The MD5 value was noted down for the cross-checking of the file in further 
investigation and images get linked with the evidence locker. After successful linking of the 
image file, it is mounted in two file system type volume that’s is ”fat32” and the ”raw” along 
with the detail of the files system type the autopsy forensic browser allows us to access the 
”case gallery”, ”host gallery”, and ”host-manager” details. The other options like ”analyze”, 
”add image file”, ”close host”, and ”help” allows access to work upon the case whereas on the 
same page certain shortcuts are present which allow working upon the ”file activity timelines”, 
”image integrity”, ”hash databases”, ”view notes”, and ”evidence sequencer”. For the analysis 
select the ”fat32” file system type and click on the analyze option which leads to the next step 
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of investigation which consists of following modes  likefile analysis, Keyword search, file type, 
Image details,meta data, data units, and help. The file analysis option analyzes the whole files 
present within the image file system among which the files which appear in blue signifies that 
these files are pre-existing in the digital evidence and are not deleted whereas the files that 
appear red signifies that these files are deleted files. These red files appear in two colors the 
bright red signifies that file structure and metadata structure is unallocated and it is expected to 
be deleted recently whereas the darker red signifies that the metadata structure is reallocated 
and data is mostly expected to be not accurate. To deal with the deleted files only the option 
”all deleted files” appears on the left side of the window by clicking on the all deleted option 
the all deleted files of the disk image appears on the screen. It shows only the deleted files from 
where we can access and work upon the deleted file only [Sleuth kit site 
http://www.sleuthkit.org] 

Materials used for implementation of the research 
• Primary Work Station 
Device                             Mac Book Air Laptop 
Processor                         1.8 GHz dual-Core Intel Core i5 
RAM                                8 GB 
Graphic Card                    Intel HD Graphics 6000 1536MB 
Operating System             macOSCatilina Version 10.15.4 
• Virtual Machine 
Name                                Oracle VM 
Version                              6.1.2 r135662 (Qt5.6.3) 
• Evidence Cloning tool 
Name                                FTK imager 
Version                              4.2.0 
• Virtual Work Station 
Name                                KALI LINUX 
Version                             2019 
Operating System             Debian (64-bit) 
Base Memory                   3105 MB 
Graphic Controller            VMSVGA 
• Recovery Software 
Name.                                 The Sleuth Kit/Autopsy Forensic Browser 
Version                                4.6.5/2.24 
Remote Host                       local host 
Remote Port                        9999 
• ASCII or HEX Decoding Software  
Software 1 
Name                                   BURP SUITE (community edition) 
Version                                 1.7.36 
Software 2 
Name                                   Text Hex Convert 
Version                                2.1.1 
 
The main steps which are needed to carryout research for file analysis are as follow: 
• After establishing the host and mentioning all required details the next click on the analysis 

leads to the analysis of the evidence where we can access the image file of the digital device. 
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• The analysis is carried out first by using the “File Analysis” mode in which we can access the 
file or Directories of the image file of the evidence easily. On the left-hand side of the window 
there some options which allow undeviating access to the files these options include Directory 
Search, File Name Search, Hide/Expand directories, and, Show all deleted Files. 

• By selecting “Show all deleted files” mode the links of deleted files appears on the screen, 
where on the top of the window they consist of the following columns which provide the details 
like the Name of the file, Date and Time in the Eastern Standard Time (EST) of the file, when it 
was last written, accessed time, created time, Size, and Metadata. 

• By clicking the deleted link other columns appear toward the base of the window which 
consists of certain details like ASCII, HEX, and ASCII Strings, Export, and add a note. 

• The display option in ASCII, HEX, and ASCII strings allows us to see their respective value. 
• For this research, the ASCII and HEX value of the text files, like .ppt, .docx, .pdf, and, .txt 

copied and pasted to the software BURP SUITE to check what text was written on the 
document file. The same ASCII and HEX value are pasted to “Text Hex Convert” to cross-
check the text or to check whether the text is available on the other software it doesn’t appear in 
the first software. 

• The option “Export” allows us to save the deleted file in the system which can be further 
accessed from the Downloads folder of the system. 

• For this research, the files which were in the formats like .jpeg, .gif, .mp4 were exported to the 
system and accessed from the download folder. 

• In ASCII, HEX, and, ASCII string the report option is also present along with the display 
version, and by clicking on the “report” the general information and metadata information of 
the deleted files appear. 

• In the report, the general information shows the File location, MD5 value, SHA-1 value, Case 
image detail, and, File System type[Kasgar A. K et al]. 

• Metadata information is also present in the ASCII and HEX which includes Directory Entry, 
Size, file name, directory entry times, sectors, and, file type data below which the content 
shows the value of ASCII and HEX in their respective reports. The add note allows us to add 
the note on the particular deleted file. 

• The next mode which is “Metadata Analysis" mode allows viewing the details of the metadata 
by clicking on the allocation list which is present on the left side of the window and show the 
director entry in the sectors which are either allocated or free. The allocated sectors consist of a 
small part of the data whereas free sectors do not contain any data in them. 

• The image detail mode provides the general file system details which include files system 
information, metadata information, Content information, and, FAT contents (in sectors) and by 
clicking on the sector we can access the data unit analysis of the files by their sectors. 

• By clicking on File type, the “file type sorting” mode opens which categorized the files and 
verifies their extension. On the left-hand side the option “Sort Files by Type” which sort out the 
files according to their type which helps to know the exact number of files present in the image 
file of the sample as shown in table (1) mentioning the skipped files and ignored files which 
ease the process of reading the files whereas it also categorized the files according to the types 
as shown in table (2) which allows knowing the exact number of file present in the image file. 

• After all this procedure an attempt is made to access the exported files which were in .pdf, 
.docx, .jpeg, .mp4, .txt, etc. formats and looked for the data present in them. 
 

4. RESULTS 
 
The results obtained by using the file type analysis mode were effective as they differentiate the 
alert files from the ignore filed or system files. The alert data files differentiated from the total 
discovered file along with their extension’s mismatches of each image file. The result obtained 
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from this analysis mode is shown in table 4. The result obtained from the view sorted mode was 
effective as it categorized the types of files present in the image files helps to know the type of 
data present within the image file of the digital device which not only allows us to know about the 
text, image, audio, or video files but also it helped to know about the system, crypto, compressor 
archive files. 
The result is obtained as per the file categories for the samples of pen drives, memory cards, and 
hard disk is tabulated in table 1, 2 and 3 respectively. 
By sorting out all the files within the samples, the extraction and analysis of each deleted file was 
conducted and the results obtained are discussed here 
• While extracting the deleted data from the image of the sample by using “all deleted file mode” 

where all the links of the deleted file appear along with their details of written, accessed, 
created, metadata structure, and, size as shown. The deleted data links recovered from the 
samples of pen drives, memory cards, and hard drives as shown in figure 1, figure 2, and figure 
3 respectively. The links for the directories or for the formats like jpeg, mp3, mp4, system files, 
etc. accessed by clicking on them which leads to the display of content at the bottom of the 
window in the data file recovery mode. The result of examining each file format is discussed 
below: 

 

 
Figure 1 Recovered Deleted Data from the Pen drive 

 
 

 
Figure 2 Recovered Deleted Data from the hard drive 
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Figure 3 Recovered Deleted Data from the Memory Card 

 
• The deleted image files (.jpeg, .gif) content displayed at the bottom which was accessed by 

using view full image mode the results for the images file, were broken or corrupted for some 
files whereas some image files were fully recovered. The recovery of some samples is shown 
in figure 4, figure 5, and figure 6. 

Figure 4 Recovered broken deleted image of .jpeg format 
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Figure 5 Recovered broken deleted image of .gif format 
 

Figure 6 Recovered complete image of .jpeg format 
 

 The deleted video files (.mp4) formats were accessed by clicking on their link at the 
bottom of the window where the export option allows to save the video in the system 
and while accessing the video files they found to be broken or corrupted hence none of 
the videos worked properly and the error persisted for almost every video file and it 
could not determine the stream. The size of deleted .mp4 files was found to be very less 
and it was found that while exporting the .mp4 video files their size reduced to very 
fewer kB kilobytes. The recovered deleted file link of .mp4 file format is shown in 
figure 7. 
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Figure 7 Recovered .mp4 file format 

 

Figure 8 Recovered Deleted File (.mp3) format 
 

 The deleted .mp3 file recovered by accessing their deleted links and in the data file 
recovery mode they were exported to the system and the result obtained for the .mp3 
format files were found to be similar to .mp4 as these files were broken or corrupted 
hence error occurred while operating them. The file size reduced to very few kB after 
export and it could not determine the stream. The recovered deleted file link of .mp3 file 
format is shown in figure 8. 
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Figure 9 Recovered .docx file by exporting into the system 
 
• The text files of format .ppt, .docx, .txt, or.pdf were accessed by their deleted link and in the 

data recovery mode they were exported to the system and an attempt was made to access them 
from there it was found that the recently deleted files were accessed directly by exporting 
method without any trouble, the recovered file is shown in figure 9. The result from this 
method was not favorable for every text file and error occurred while operating them from 
there, so another method was used to determine the text content present in these file formats. 
The ASCII and HEX code were used to look for the text present in the document file, these 
codes were copied from the data file recovery mode and pasted to the ASCII, HEX value 
converter software like burp suite and online hex tools. The result obtained using this software 
was effective up to some extent but studying converted code into the text was a tough job. The 
recovered Plain text from hex code is shown in figure 10. 

• While working on the ASCII and HEX value it was found that by using display and report 
option on the sleuth kit it allows the study of the text files their ASCII and HEX value noted 
down and looked for the data present in them whereas their report provides the details of the 
whole file and by using the software which converts the ASCII and HEX values into the plain 
texts. The work on the ASCII and HEX convertor software is shown and the reports generated 
by the ASCII and HEX codes gave effective results gathering general information, metadata 
information, and content value and helped in maintaining the integrity of each data.  

• The result of ASCII and HEX code value is depicted and the report generated from ASCII and 
HEX is shown in figure 11. 
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Figure 10 Recovered broken texts from the .ppt file format 

 

  
Figure 11 HEX (left) and ASCII (right) report for the text files 
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5. DISCUSSION 
To perform high skill digital forensic investigation, the investigator must be specialized in his 
work from preserving digital evidence to the extraction of the data from the digital evidence and 
has to follow the guidelines that include no tampering of the evidence, securing crime scene 
oriented evidence, and taking care of the backups before working upon the image file. Data 
recovered from the digital evidence must be photographed, preserved if possible, or documented. 
The sleuth kit works effectively with the tools as its priorities the user folder and starts working 
upon it as soon as it is known to the toolkit and provides result very fast with better performance 
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and stability. The sleuth kit is capable of storing more data sources and sample modules at a time, 
with the filtering of files, a keyword search for a user interface, hash calculation, tagging and 
reporting, view by file types, view deleted pictures and videos. The integrated management of the 
sleuth kit provides abundant support while carrying out the study of the image file of the digital 
evidence. The sleuth kit performs high-quality tasks within the lesser hardware and lower software 
costs. Nowadays the autopsy or the sleuth kit is used in the law enforcement authorities, military, 
and corporate examiners to deals with the digital devices or evidence and working effectively in 
the data recovery. 

 
6. CONCLUSION 

To conclude, the working of the autopsy forensic browser and the sleuth kit it was found that the 
sleuth kit is capable to locate the aged deleted files as well as the recently deleted files. The sleuth 
kit recovered the files which were last written in the year ”2003” along with the details of their 
last access and the date and time of the creation. In sample 03 of the pen drive cases, it was found 
that the image file had a missing or corrupted ”fat32” file though raw and disk image files of the 
sample were present sleuth kit was unable to locate the data from them, hence no data was 
recovered from that case. The sleuth kit detailed the deleted files with their written, accessed or 
created information and by using the file sort mode the sleuth kit manifested the exact number of 
files and categorized them as per their formats (.jpeg, .mp3, .mp4, .txt, etc.) hence while accessing 
the links It was found that links for the files whose size value was zero, or whose metadata 
structure was not clear then the links were inaccessible or do not exist. In the links of deleted 
image files, it was found that the sleuth kit recovered recently deleted images as it is whereas the 
images which were deleted before 1-2 year were found to be corrupted or broken or in some cases 
half images appeared whereas in other cases the image recovered was with plain white 
background. To study the text files like .docx, .ppt, .txt, etc. the ASCII and HEX value was taken 
in the consideration and by using the software, encrypted codes of ASCII and HEX string was 
decoded and converted into the plain text while performing the study of ASCII and HEX codes it 
was found that the maximum number of files were found to be broken and very less number of 
files were recovered in their normal format. The data from the .docx and .txt file was readable up 
to a quiet extent whereas the data present in the .ppt was not clear or was unreadable. It was 
discovered that the value for the broken or corrupted file in the ASCII has the maximum number 
of ”?” for the missing content whereas for the HEX file the broken or corrupted files had the 
maximum number of ”0” which justifies that the more the number of ”?” and 0 in the ASCII and 
HEX code respectively more is the corrupted data. While dealing with the .mp4 and .mp3 files it 
was discovered that they had maximum number broken or corrupted ASCII and HEX code and 
those files were not accessible properly, though in some cases the thumbnails of the files have 
appeared and the exported file size of the video files was reduced to small kilobytes (kB) from 
their actual size hence they were inaccessible. The other files like were exported in the system 
looked for the data, hence from the study, it was concluded that the sleuth kit works effectively in 
extracting the data from the digital devices it can locate the all deleted files within the digital 
device but on analyzing the deleted file data it was found that the sleuth kit allows to access those 
files only which are not corrupted or are recently deleted, so for the corrupted files, it becomes a 
tough task for the researcher or investigator to perceive that file briefly and other software are 
required for those purposes. 
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Abstract : 
 
‘What is art?’, is it inborn and inherited or something which can be learned in  
institutions ?’ There are many different views for this questions among of which 
Rossetti’s Pre-Raphaelite Brotherhood is one which firmly and with a great zeal 
affirmed thatart needs no academic lessons and Challenged the academic style of art 
prevailing in the Victorian age. Originally Pre-Raphaelite Brotherhood was the revolt 
against academic style of paintings but as many of Pre-Raphaelites like Rossetti and 
others were also poets thus this group also marked its presence in literature too. This 
present paper deals with the idea and characteristics of Pre-Raphaelite school of Poetry 
which was the reaction to the Victorian academic style of poetry . 
 
Keywords : Pre-Raphaelite,D.G. Rossetti, William Morris , John Everett Millias and 
The Germ. 
 
The pre-Raphaelites were a loose and baggy collective of Victorian poets , painters , 
illustrators and designers whose tenure lasted from 1848 to roughly the turn of the 
century. Rossetti and Pre-Raphaelitesdeveloped that rich pictorial poetry which was 
implicit in Keats-Tennyson tradition but in conjunction with other techniques and 
attitudes which make the whole situationin some respects self- contradictory. Like 
Rousseau,Pre- Raphaelites “return to Nature” by giving up the bulk of traditionalized 
sophistication which had accumulated over the centuries after Raphael. Their purpose 
was to encourage simplicity and naturalness in art and literature; and one of their chief 
objects, in the face of doubts and materialism, was to express the " wander, reverence 
and awe" which characterizes medieval art. In its return to the mysticism and symbolism 
of the Medieval ages, this Pre- Raphaelitism suggests the contemporary Oxford or 
Tractarian movement in Religion. 
 
The Pre-Raphaelite Brotherhood was originally a painter's movement, founded in 1848 
by Dante Gabriel Rossetti, Holman Hunt, John Everett Millais, William Michael 
Rossetti and others, in revolt against the eighteenth century Academicism which still 
prevailed in official artistic quarters where the achievements of others, for example 
Blake, Turner, Constable and Samuel Palmer were ignored. The term Pre-Raphaelite, 
which means simply Italian painters before Raphael, was first used by a brotherhood of 
German artists who worked together in the convent of San Isodoro, in Rome, with the 
idea of Restoring art to its medieval Purity and Simplicity. The aim of this Brotherhood 
was to replace the reigning academic style of painting by a return to the truthfulness, 
simplicity and spirit of devotion which they attributed to Italian painting before the time 
of Raphael( 1483-1520) and the other painters of the high Renaissance.The pre-
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Raphaelite Brotherhood was not dogmatic, but they did define their doctrine. The 
declared that Pre - Raphaelite artists must: 
 
1. Have genuine ideas to express.  
2.Study nature attentively so as to know how to express it 
3. Sympathize with what is direct and serious and heartfelt in previous art, to the 
exclusion of what is conversational and self-esteem parodying and learned by rote.  
4. Most indispensable of all, to produce thoroughly good pictures and statues.  
Although the Pre-Raphaelite Movement was primarily centred around the visual arts but 
Rossetti and some other member of the Brotherhood were both painters and poets. Thus, 
the ideals of this group of painters were taken over by a literary movement which was 
led D. G. Rossetti, who himself was a great poet as well as a painter. Poets who had 
connection with Pre- Raphaelite circle including Christina Rossetti, Dante Gabriel 
Rossetti, George Meredith, William Morris, Algernon Charles Swinburne and many 
others. The quality which distinguished Pre-Raphaelite painting also characterized Pre-
Raphaelite poetry. In poetry the movement came in the shape of a revolt against 
contemporary poetry of the kind of Tennyson, which was full of tradition and involved 
in the immediate, mundane problems of contemporary society. Consequently, none of 
Pre-Raphaelites concerns himself with sordid realism and mundane issues of his day, 
but escape to a dream- world of his own. 
To justify their ideas, the Brotherhood started a periodical publication, 'The Germ'. D. 
G. Rossetti, leader in Pre-Raphaelite movement, published in the first number of 'The 
Germ ' his "Hand and Soul" a delicate prose study and his famous "The Blessed 
Damozel" beginning 

"The blessed damozel leaned out 
From the gold bar of Heaven 

Her eyes were deeper than the depth 
Of water stilled at even, 

She had threelilies in her hand 
And the stars in her hair were seven. " 

 
The two early works, especially " The Blessed Damozel " with its simplicity and 
exquisite spiritual quality, are characteristic of the ideas of the Pre-Raphaelites. In ' The 
Blessed Damozel ' Rossetti's gifts are fully displayed: a gift for description of almost 
uncanny splendour, a brooding and passionate introspection, often of a religious nature 
and a verbal beauty as studied and melodious as that of Tennyson- less certain and 
decisive perhaps but surpassing that of the order poet in unearthly suggestiveness. 
 
Under Rossetti's influence, William Morris began writing poetry as a Pre-Raphaelite. 
Poetry was only one of his many interests, architecture, painting, and most of all the " 
lesser arts" of decoration progressively took up his attention' The Defence of Guinevere 
and other poems’ (1858) shows his love of beauty of colour, sound and scenery and his 
passion for the medieval ‘The Defence of Guinevere' is Pre-Raphaelite in manner and 
for the most part medieval is subject. The poem attempts to give precision and detail to 
a moment in the Arthurian stories but in spite of meticulous exactness of the imagery- 
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“But, knowing now that would have her speak 
she threw her wet hair backward from her brow 

Her hand close to her mouth touching her cheek” 
the effects one dissipated in a central cloudiness. But Morris doesn't present his 
medieval world as a world of merely Languorous beauty and when he brings forward 
his sordid traitors and grim Avengers he can produce, as in " The Haystack in the floods 
" verse narrative of power and even horror.  
 
The Pre-Raphaelites, as a rule, bothered more about the particular than about general. 
Both in their painting and their poetry we come across a persistent tendency to dwell 
scrupulously on each and every detail, however minor or even insignificant by itself. 
The details we have been talking about are purely visual in painting but in poetry they 
may be auditory as well as visual. Pre-Raphaelite poets love both visual and auditory as 
in the following passage taken from the Morris' Golden Wings.  

There were five swans that never did eat 
The water- weeds, for ladies came 

Each day, and young knights did the same 
and gave them cakes and bread for meat. 

 
The Pre-Raphaelites aimed for pictorialisation of 'pictorial' literary works by using 
painterly ' pictorial' depiction. In this point, Christina Rossetti could be called a Pre-
Raphaelite poet, for her early poems were subject to the influence of them Pre-
Raphaelites. Her ' Goblin Market' ( 1862) is said to be the most Pre-Raphaelite of her 
works in its various' pictorial details'. The first edition of' Goblin Market' and of other 
lyrics were illustrated by her brother Dante Gabriel, which is also an assertion of the 
Pictorialisability -the possibility of pictorialisation - of Christina Rossetti's lyrical world. 
Pre-Raphaelite poetry is rich not only in pictorial quality but also in music. The trouble 
is that the Pre-Raphaelites go to excess in both . Swinburne, one of Pre-Raphaelites, 
exhibits both the merits and demerits of being over-musical. The excessive use of 
alliteration and onomatopoeic effects make often for a cloying sweetness. Legouis 
observes, “vowels call to vowels and consonants to consonants and these links often 
seem stronger than the links of thought or imagery" , according to Compton-Rickett , 
Swinburne's effects are harmonic rather than melodic. As an instance, see the following 
lines from his 'Tristram of Lyonesse' (1882) 

Nor shall they feel or fear , whose date is done, 
Aught that made once more dark the living sun 
And bitterer in their breathing lips the breath 
Than the dark dawn and bitter dust of death. 

Alliteration is good if it does not become a persistent mannerism and if it does not "out-
sound" the sense. 

 
The Pre-Raphaelites passion for modern writing was reflected in the Pre-Raphaelite 
Brotherhood Journal- The Germ (1850) , which contained not only pictures but also 
reviews , essays and original poetry. Interested  in the beauty and sound of language, 
Pre-Raphaelite verse experimented with forms such as the ballad , lyric and dramatic 
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monologue. 'The Germ' only survived for four issues but this experimental periodical is 
an important forerunner of the modernist 'Little Magazine '. Its eagerness to explore the 
interactions between words and images set a precedent for subsequent high-profile Pre-
Raphaelite projects; Rossetti's, Millais' and Hunts' illustrations for an edition of 
Tennyson's poems brought a colligative spirit. Dante Rossetti's sister Christina  Rossetti 
was the only woman to publish with the group , contributing poems to 'The Germ'. Her 
sonnet , 'In an Artist's Studio' (1856) sounded a prescient note of caution about the 
dangers of Pre-Raphaelite worship of the female muse. 
 
Like Rossetti most of Pre-Raphaelites were painters as well as poets , they explain much 
of the sensuousness their poetry as well as their loving concern for details. A quaint 
feature of Pre-Raphaelites is their interchange of sensory function for instance, 'of 
hearing with his eyes and seeing with his ears' ; "visible silence" and the last four words 
in 'The Blessed Damozel' are "I heard her tears ". The sensuousness of the poetry was 
considered culpable by the prudish Victorians when it came to the beauties of the 
human body.  The Pre-Raphaelites made no bones about the exhibition of their 
voluptuous tendencies , Grierson and Smith observe, “never since 'Venus and Adonis' , 
'Hero and Leander' , and 'Songs and Sonnets' of Donne had the passion of the senses 
been presented with such daring frankness. Swinburne and other strongly reacted to the 
charge of Buchanan that the poetry of their school was "fleshy". Such poems as 
Rossetti's 'Troy Town' and ' The house of life' are some what "fleshy" but Rossetti is not 
an indecent sensualist as he deals with the physical body as something interfused with 
the inner character and even the spirit itself.  
 
Pre-Raphaelite's poetry attracted the critical ire of many critics like Robert Buchanan, 
who called this style and poetry "the fleshy school of poetry" and attacked for its 
eroticism, medievalism and general rebellion against general norm. Though, the 
extraordinary amount of negative criticism they attracted but still lead us to think 
otherwise. It is important to remember that the Pre-Raphaelites were not only dreamers 
but also innovators. Though part of a complex and protean movement, the Pre-
Raphaelites were united in their refusal to recognised boundaries between literature and 
fine art , their insistence on experimenting with material, form and technique and their 
irrepressible and unrespectable spirit in an age that prized conformity. 
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Abstract 
A chef is a trained cook who is proficient in almost all aspects of cooking and 
specializes in one or few cuisines. Professional chefs face a number of work-related 
challenges at their workplace. Review of literature reported the incidences of 
occupational injuries among the cooks in different food outlets This study examined the 
types and causes of different work-related injuries among 121 chefs working in 
commercial kitchens. Chefs are exposed to rough working environment that may cause 
injuries, pain and stress. Common injuries reported by the chefs in the kitchen include 
cuts, burns & scalds and slips, trips and falls. Burns and scalds due to contact with hot 
food and equipment accounted for 27 (34%) and majority were the result of contact with 
hot oil and gravy spill. 64 (53%) of injuries were cuts due to knives and other sharp 
objects in the kitchen and injuries due to falls and trips accounted for 10 (13%) injuries. 
The results recognized the need and urgency to reduce the risk factors of work-related 
injuries among chefs. There is a need to develop intervention strategies like personal 
protective equipment, ergonomically designed tools and workstation design to prevent 
injuries and accidents in commercial kitchens.  
 
Keywords: Chefs, Commercial Kitchen, Work-Related Injuries And Accidents, 
Occupational Injuries, Risk. 
 
Introduction: 
A chef is a trained professional cook who is skilled in all aspects of food preparation. 
The word “chef” is derived from the word chef de cuisine, the director or head of a 
kitchen(https://en.wikipedia.org/wiki/Chef). Most chefs receive their formal training 
from an institution and they start working in various kitchen positions, such as a 
dishwasher or a line cook. Institutions design programs in such a way that it helps to 
gain a hand-on experience in planning menus, sanitizing equipments and purchasing 
supplies. Chefs employed in culinary industry are increasing day by day with the 
increasing demand. Cleanliness is crucial to kitchens for health and safety reasons, so 
chefs maintain sanitization and ensure that all health laws are 
followed(https://www.posist.com/restaurant-times/restro-gyaan/the-ultimate-checklist-
to-maintain-hygiene-standards-in-restaurants.html). 
 
Chefs are involved in various activities in the kitchen which include cooking food, 
chopping, dressing, plating, baking, moving heavy equipments and utensils in the 
kitchen. Chefs are assigned work based on the departments in the kitchen and their area 
of expertise. Chefs face different types of injuries and pains as they do their job 
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throughout their work hours. Thus, there is a reduction in the efficiency and productivity 
of the chef who is cooking as well as the commercial kitchen and its brand 
value(https://totalfood.com/the-potential-health-risks-of-being-a-chef/). 
 
Prevention and safety of chefs intertwine with physical factors like injuries and 
awkward postures.  
Working as a professional chef in the kitchen is a physically demanding job due to long 
working hours, tremendous work pressure and targets and deadlines. Therefore, it is 
very important for the chef to stay physically fit. Eating proper meals, 8 hours sleep, 
taking rest breaks and maintaining a good posture is very crucial to prevent accidents at 
the workplace. If not, the chances of getting an injury is higher that may result in illness 
or even death of an individual depending on the severity.The most common work-
related injuries reported by the chefs in the kitchen are burns, and scalds; slips, trips & 
falls; cuts and lacerations.[Bridger, R. S. (2003). Introduction to Ergonomics (Third 
Edition)] 
 
In a rush to meet a deadline, the chefs increase the pace of work. While chopping 
ingredients with a knife, they get a cut in their fingers due to which they stop working 
for a while thus leading to delays and less satisfaction among the customers. Cuts due to 
knife are the most common injury seen in chefs while working. First aid should be 
provided immediately. 
 
The chefs often hurry and end up having burns and scalds due to direct contact with hot 
food and equipment. Therefore, dusters and gloves should be provided to them and the 
equipment must be guarded to prevent injuries. Often, there is water spillage on the 
kitchen floors. It’s a safety hazard and the area must be cleaned immediately or else the 
chefs and other workers will slip and fall resulting in major injuries. To prevent this, 
caution signs must be placed to protect the chefs. 
 
Ergonomic interventions can help prevent injuries and accidents in the commercial 
kitchens. It will also ensure a higher productivity, enhance the performance, reduce the 
absenteeism and also keep the reputation of the restaurant or the 
hotel(https://blog.sfceurope.com/common-chef-injuries-suffered-at-work). 
 
Review of Literature:  
 
A study titled “An exploratory research entitled Occupational Hazards among cooks in 
Commercial kitchens” by Bindu, E. and Reddy, V. (2016) examined the types and 
causes of work-related injuries among cooks working in restaurants, catering centers 
and fast-food centers.   The study stated that the commercial kitchen chefs are exposed 
to harsh working environment and also to work-related hazards that may cause fatigue, 
pain, stress and strain injuries. Workers employed in this industry are increasing with 
increasing demand of supply of food.  Common injuries reported among cooks are 
burns, cuts, scalds, lacerations, eye injuries and musculoskeletal injuries. The causes of 
accidents in commercial kitchens are slips and trips, repetitive motion, exposure to 

Page 127 of 220



  
INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:10(7), OCTOBER :2020 

 

www.ijmer.in  
 

direct heat, electric shock, lifting heavy loads and temperature extremes that make work 
more difficult and the body more prone to injury. 
The results of the study reported that:                                                                                         
 21 (24%) of injuries in all three commercial food service centers were burns & 

scalds.              
 2% of these burns & scalds were due to direct contact with hot food; 3% were due 

to spillage of hot oil. 
 17 (19%) injuries were repetitive motion injuries due to improper design on handles 

and lifting heavy loads. 
 5% of these were wrist stiffness and 4% involved shoulder stiffness. 
 16 (18%) accidents occurred due to slips and falls. 
 8 (9%) of injuries were caused due to knife. 
 4 (4%) of injuries occurred due to direct exposure to heat and 3% (3) experienced 

electric shocks. 
 Body ache due to long standing hours and awkward postures was stated by 16 

(18%) of cooks. The study explored the hazards among cooks in different 
commercial food service centers and determined the types and causes of work-
related injuries. 

(https://www.ijsr.net/archive/v5i6/NOV164321.pdf) 
 
A very few research studies are conducted on chefs. If the chefs fail to provide good 
food service, it will affect the customers causing health issues and low satisfaction; thus, 
leading to losses to the organization. People are spending more of their time and money 
in restaurants and hotels and it has become a routine to eat outside at least once a week. 
The health and satisfaction of the customers is given prime importance to this industry, 
the health of the chefs which directly affects the business must be taken care. 
 
A professional kitchen has a very stressful environment as the chefs are working 
continuously and it is not surprising to see chefs suffering from illnesses due to long 
working hours, excessive workload and shift hours. Moreover, the aspect of employee 
health or occupational health is generally an ignored aspect in the hospitality industry. 
This study was conducted to explore the prevalence of injuries that occur due to the 
workplace and work-related activities. 
(https://www.electroluxprofessional.com/professional-kitchens-4-ways-to-reduce-stress-
for-chefs/). 
 
Objectives: The objectives of the study is to (i) understand the demographic profile of 
head chefs and assistant chefs in restaurants, commercial kitchens and hotels; (ii) 
determine the incidences of work-related injuries (type and cause); and (iii) suggest 
ergonomic solutions to reduce the incidences of injuries. 

 
Methodology: An exploratory study was conducted among 121 (aged 20 – 60 years) 
from 30 restaurants, commercial kitchens and hotels in Mumbai city and its suburbs 
selected through snowball sampling technique. Since this profession is male-
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dominated, only male chefs were included in the study. A self-constructed and 
validated questionnaire was used to collect data. 

 
A self-constructed and validated questionnaire was used to collect information. The 
questionnaire was divided into 3 parts: 
 Part A collected information on the demographic profile of the participants 
 Questions probing the work-related information formed Part B 
 Part C comprises of information related to the respondent’s occupational health and 

posture assessment 
 Data collected was coded and systematically entered in the MS Excel spreadsheet, a 

version of MS Office. Pivot charts were constructed to analyze the data to draw out 
the relation between the several aspects of the research. 

 
Results: 

Profile of the Sample: 
Fig 1. - Education Qualification Of The Chefs 

 
The graph shows the education qualification of the chefs interviewed. 61 (51%) chefs 
were graduates and 23 (19%) were below 10th grade. Only 1(1%) chef had a post-
graduation. 62(51%) workers who graduated were head chefs and executive chefs. 
 
The chefs who studied till 10th grade or those who have completed their 12th grade were 
involved in activities like cooking and chopping as observed in Fig.1. Whereas the head 
chefs were mainly involved in supervision and management work. Since some of the 
chefs were illiterate, they had to be trained to work proficiently and the skills of 
cooking. There were many interns as well working in these hotels. Some of the chefs 
had also pursued a diploma in Culinary Arts and Hotel Management. 
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Designation- work experience: 

 
 

The age group of 11 to 20 years of age had lesser work experience and were mostly 
trainees who were in their learning stages and were supervised by their head chefs. The 
older chefs have acquired more job knowledge than younger chefs who have lesser 
work experience as seen in Table 2. The chefs with a higher qualification got a good 
post even without a higher work experience whereas the chefs with higher work 
experience had to work throughout to get a higher post without an education 
qualification. 

Work experience- age group: 

 
The age group of 51-60 years have a work experience of more than 20 years and their 
work ability was more but they were exposed to fatigue, stress and were physically 

weaker than the other age groups. 

Fig 2.- Self Rated Health Of The Chefs 
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The chefs who were assessed based on their shift type were observed among which 61 
(50%) of the chefs had a fixed shift and worked throughout the day. 60 (50%) of the 
chefs had a rotational shift and they were working with comfort and had less load and 
stress as compared to the chefs with a fixed shift. 
 
Most of the chefs working in the kitchen rated their health as very good as observed in 
Fig.2. Through their BMI it was seen that though they said that their health status was 
good they were falling under the category of underweight, overweight and obese. Their 
poor eating habits, sleeping patterns and lifestyle affected their body mass index. It was 
observed that due to long hours it can lead to less sleeping hours which are associated 
with weight gain. Since the chefs are mostly in the kitchen end up eating excess food 
leading to weight gain and increase in their BMI making them tired quickly and 
lethargic. The chefs were not involved in physical activities due to long working hours 
and it affected their weight adversely. 
Designation- Shift type: 

Table 3.- Shift Type System 

Designation  
Fixed Rotational 

f % f % 
Head chef 14 12 10 8 
Ass. Chef 2 2 16 13 

Chef 38 31 32 26 
Trainees 7 6 2 2 

 
The chefs had a rotational shift and they were working with ease and had less load and 
stress as compared to the chefs with a fixed shift as seen in Fig.3. They found their job 
cumbersome and hectic and their efficiency also decreased by the end of the day. The 
chefs who had a fixed shift worked for more than 10 hours were physically exhausted 
by the end of the day and it led to stress and other health issues leading to absenteeism 
henceforth affecting the restaurants and hotels due to lack of employees. Job rotation, so 
that chefs can perform different tasks and allow the muscles to recover. Employers 
practice this technique for a number of reasons. Job rotation helps the workers and 
makes their work less stressful and can take rests in between.  
 
Designation- task performed: 

Table 4- Tasks Performed By The Chefs 

Designation 
Cooking Chopping 

Lifting/moving 
heavy equipment 

F % F % f % 
Head chef 22 18 18 15 7 6 
Ass. Chef 18 15 1 1 0 0 

Chefs 68 56 49 40 27 22 
Trainees 8 7 4 3 2 2 

Shift type 

Tasks 
performe
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Majorly the chefs are involved in cooking and if the chefs were absent, the head chefs 
used to cook in the kitchen, otherwise the head chefs used to supervise and take the 
decisions are involved in giving feedbacks to the chefs based on their performance as 
observed in Table 4. Mainly the chefs were only involved in chopping and lifting and 
moving of heavy equipments. The trainees also helped the chefs and assistant chefs with 
cooking and chopping as they do not have a higher work experience. The chefs took 
help of the trainees and helpers to help with lifting of heavy equipments. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Incidence of Work-Related Injuries: 
Chefs are exposed to rough working environment that may cause injuries, pain and 
stress. People employed in this industry are increasing with the increasing demand for 
food supply thus leading to competition. Common injuries reported by the chefs in the 
kitchen are burns, slips and falls and cuts.(https://totalfood.com/the-potential-health-
risks-of-being-a-chef/). 
Following are the types of work-related injuries among chefs: 
 Cuts: There are different kinds of equipments used in the kitchen that may possess 

harm to the user’s body. For eg. knives, graters, slicing machine etc. Commercial 
kitchens use various kinds of sharp tools and equipments that must be guarded to 
prevent any kind of accidents at the workplace. Hence, the chefs are trained to use 
such kind of equipment. 
Most of the chefs suffered a cut while chopping various ingredients. The result of 
the study reported that 43 (35.53%) of injuries were cuts. 7 (5.7%) chefs said that 
‘carelessness’ was the reason why they got cuts while performing the tasks. Various 
tools used in the kitchen have moving parts that must be guarded to prevent 
accidents because of their risky motions.  
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 Burns: The most common injury among chefs at work is Burns. Commercial 
kitchens are always running at a fast pace and accidents can occur out of 
nowhere that might even lead to death of an individual. 
(http://www.eurofireprotection.com/blog/10-ways-to-prevent-commercial-
kitchen-fires/). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Chefs work around hot oil, frying pans, boiling water/sauces, burners, ovens, 
microwaves and open flames all the time and are at a high risk of catching fire. 
Even overloaded sockets can be a reason sometimes to catch fire.  
27 (34%) of injuries were first degree burns. Many chefs suffered from burns 
due to direct contact with hot food and appliances and spillage of hot oil and 
gravies. Nearly half of all burn injuries involved hot oil.   
It was observed that: 

 118 (97.52%) chefs said that the hot parts of equipment are guarded or 
insulated. But, 3 (2.47%) chefs also said that the equipments are not guarded. 
This means that still there are restaurants where no importance is given to the 
safety of the chefs. 

 120 (99.17%) chefs said that the fire extinguishers and blankets are available at 
the workplace. 

 
Slips and fall: Kitchen is a place where there is a high risk of wet and greasy floor and 
hence, there is an increased risk of suffering a slip, trip and fall. Slips occur when there 
is friction between the walking surface and the footwear. Trips occur when there is an 
obstruction while walking and the foot strikes the object. Falls can be caused due to 
both intrinsic and extrinsic factors. Intrinsic factors include alcohol, physical status, 
injuries and aging. Extrinsic factors include improper illumination, chipped tiles and 
improper 
footwear.(https://www.worksafe.qld.gov.au/__data/assets/pdf_file/0005/82868/slips_tri
ps_falls_guide.pdf)’ 
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Having an injury at work due to this reason can result in the chef taking a time 
off that can affect the working of an organization. Major slips result in broken 
bones. Slips, trips and falls can be the initial cause for other types of injuries 
such as burns and scalds. 10 (13%) of injuries were slips/trips/falls. Wet or oily 
surfaces, spills, chipped tiles, obstructions and poor lighting could be the 
reasons for slips, trips and falls. 2 (0.8%) chefs reported that a chipped tile was 
the reason behind their fall. 
It was observed that: 
 40 (33.05%) chefs said that Walkways in the kitchen are NOT kept clear 

of boxes, leads and other trip hazards.     
 32 (26.4%)chefs said that the floor surfaces are NOT even and are 

damaged.  
 14 (11.6%)chefs said that the floors were slippery most of the times.        
 20 (16.5%) chefs said that the controls were NOT in place to prevent 

slip hazards. 
 54 (44.6%) chefs said that they were NOT provided with or instructed to 

wear footwear that is suitable for the work environment. 
 13 (10.7%) chefs said that they slip many times while working. 
 22 (18.1%) chefs feel that uneven and damaged flooring might be the 

reason for injuries.  
 44 (36.4%) chefs feel that improper footwear might be the reason for 

accidents that occur at the workplace.  
 

 Heat Stress: One chef reported that he suffered from heat exhaustion and heat 
rashes due to exposure to high temperatures in the kitchen. He felt dizziness 
while working. If the worker is not given a treatment immediately, he could 
suffer brain damage. It is very important to bring down his body temperature to 
normal or else it could also lead to death of the person. Ventilation aids like 
chimneys, exhaust fan and suction should be installed in the 
kitchen.(https://www.energyvanguard.com/blog/2-main-problems-kitchen-
ventilation) 

 
Table 5: Heat Stress 

 
Heat stress 

Yes No 
f % f % 

Steps to minimize heat stress 78 64 43 36 
Adequate ventilation 94 78 27 22 
Recognition of signs of heat stress 64 53 57 47 
Training and development 78 64 43 36 

 
 

It was observed that 13 (11%) chefs stopped working due to injuries. Some 
stopped working for a few days and some didn’t work for a month. Depending 
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on the kind of injury, the treatment was provided to them immediately. 61 
(50.4%) chefs said that their respective organization didn’t give them employee 
insurance. 

 
Discussion: 
 
1.1.  Incidence of work related injuries: 
1.1.1. Cuts: Knives, sharp edged food containers and sharp-edged cooking 

appliances were the reasons for cuts. The probability for injuries from knives 
was higher as it is the most commonly used tool in the kitchen. The chances of 
getting an injury are relatively higher for chefs who have not received proper 
training. Encouraging chefs to adopt safe working practices like keeping the 
work area tidy once the task is done can help prevent knives falling off 
countertop or accidentally hurting someone. 

According to ROL, the chefs suffered cuts mainly due to knives. Therefore, it matches 
with my study wherein the chefs suffered cuts due to knives, sharp edged vessels and 
carelessness.  
1.1.2. Burns: To prevent accidents, provision of gloves; thermal uniforms; fire 

extinguishers and exhaust fans is important after studying Fig.4.The utensils 
used should be guarded with insulating material to prevent heat transfer and 
allow the oil to cool down before moving.  

A fire prevention strategy and a fire risk assessment should also be included in the 
chef’s training program. 
 
According to ROL, the chefs experienced burns & scalds mainly due to contact with hot 
food, equipments and hot oil & gravy. Hence, it matches with my study wherein the 
chefs also experienced burns and scalds due to steam, hot oil, contact with hot food and 
vessels.    
 
1.1.3. Slips and falls: Having an injury at work due to this reason can result in the 

chef taking a time off that can affect the working of an organization. Major 
slips result in broken bones. Slips, trips and falls can be the initial cause for 
other types of injuries such as burns and scalds.  

 
Accidents usually take place near the workstation or sinks where there is overflowing 
water.  
To prevent such accidents, immediate cleaning of all the spills is necessary. The chefs 
must use proper footwear with anti-fatigue insoles. The floor must be slip-free with even 
surfaces to avoid accidents. 
According to ROL, chefs experienced slips and falls in the kitchen due to water and oil 
spills. In my study, the chefs experienced slips, trips and falls due to similar reasons. 
 
Suggestions: 
Ergonomics strongly focuses on the occupational needs of human beings in an entire 
and wholesome manner. It is the study and measurement as well as analysis of work. 
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Ergonomics is referred as interactions between worker and the workstation. There are 
three levels of ergonomic interventions that can help the worker for better health and 
productivity, such as: 
(https://encompass.eku.edu/cgi/viewcontent.cgi?article=1022&context=otdcapstones) 
 
Engineering Controls: Engineering controls are built to design equipments so as to 
eliminate or reduce awkward postures and prevent injuries and accidents at the 
workplace. These are the most effective of all the three as it focuses on the principle of 
fitting the job to the man. This is the best control method for reducing the risk of 
injuries. 
 It includes work station design modification; proper ventilation to enable the staff to 

work more efficiently; slip-free flooring as slips and falls is the most common 
safety hazard; proper illumination to prevent accidents due to low visibility, full 
range of motion and processes that reduce the source of exposure. 

 
Administrative Controls: To prevent fatigue and stress, action can be taken by the 
management. These are the changes made in the work procedures that lessen the risk of 
an injury or an accident at the workplace. It includes: 
 Job Rotation: The chefs can perform different set of tasks at fixed or irregular 

periods. This will enable them to use different muscle groups and relieve the fatigue 
momentarily. 

 Rest breaks: This will help the chefs to take some time off of the work and allow 
their muscles to relax. They can either sleep for some time or have food to recover. 

 Adjustment in pace of work: The chefs can adjust the pace of their work as per the 
orders or targets and deadlines. This will help them to work more efficiently and 
enhance their performance. 

 Breakdown of complex tasks: Chefs can divide one task with their coworkers to 
work more effectively and thus reducing the time taken to complete the task. For 
eg: One chef can chop the ingredients, one can cook and the other one can supervise 
or help others if they need anything. 

 Training and development: Training about the safety practices during their 
induction period after joining the job can help prevent accidents in the future. 
Handling of equipment safely, rules and regulations etc should be included in the 
training program.  

 
Personal Controls: These are equipment, tools or clothing designed to guard the 
worker from any kind of infections, injuries and accidents. It includes: 
 Safety shoes: To protect the feet of the chef from physical weariness. 
 Gloves: Chefs often work near open flames and come in direct contact with hot 

food and equipment that can cause burns and scalds. To prevent this, gloves should 
be provided. 

 Physical exercises: Heel raise, squats, mini press ups, hamstring curls etc. are some 
of the exercises that can help the chef to relieve the fatigue momentarily. 
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 Thermal uniforms: To protect the chefs from burns and stains. 
 Robotic arms: These are mechanical arms that will save the time and energy of the 

chefs. It can perform tasks like stirring and 
transporting.(https://www.osha.gov/SLTC/ergonomics/controlhazards.html) 

 
Conclusion: 
 
This study explored the work-related injuries among chefs in commercial kitchens. 
Chefs suffer from different injuries but burns and cuts being the most common. It is very 
evident that the relative risk for being injured in an occupational accident is high among 
chefs. The researchers hope to help policy makers, employers and chefs to enable an 
ergonomic perspective to enhance both comfort, health and well-being of the worker as 
well as organization. Involvement of government in providing guidelines and making 
the rules clear plays a crucial role. 
 
Many injuries and accidents among the chefs can be directly related to long working 
hours, awkward working postures, lifting heavy equipment, unsafe work practices 
leading to absenteeism of the chefs, exposure to direct heat and other accidents are life-
threatening. These accidents or injuries can have a long-term impact on the chefs. This 
calls for intervention strategies like the use of ergonomically designed tools, proper 
platform heights, personal protective equipment, behavioral modifications etc. 
 
Due to multiple constraints, many aspects of could not be included in this study, the 
researcher plans to take this study ahead through Ergonomic Designing of Commercial 
kitchens., study of Cardiac stress experienced by the chefs, Job Satisfaction Index and 
work life balance among the chefs. 
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Abstracts 
In India, chronic obstructive pulmonary disease (COPD) is a significant cause, 
contributing to chronic respiratory disease burden over the last 25 years.Annual Health 
Survey defined chronic illness is a human health condition that is persistent and lasts 
longer than usual. Reference period for chronic morbidity is last 365 days from the date 
of the survey. Aim of the study is to examine the spatial pattern of self-reported chronic 
morbidity and its treatment, as well as a factor, which influences their reporting in 
Rajasthan. This study uses data from the Annual Health Survey (AHS) 2012–13. The 
Registrar General of India has the responsibility of operating the AHS. Results show 
that the prevalence of any chronic morbidity has a significant variation across states in 
India and within the Rajasthan. Unavailability of specific service, poor quality of care 
and long waiting time in public health facilities are the main reasons that pushed 
patients towards private health facilities for medical care for chronic morbidity.In 
Rajasthan, the prevalence rate of chronic morbidity is found higher in districts which are 
located in the South and South-Eastern region, except Banswara and Dungarpur 
districts, which has a higher concentration of tribal population. 
 
Keywords : Spatial Pattern, Chronic, Morbidity, Determinants, Rajasthan 
 
Introduction  
Worldwide, more than 12 million deaths a year are attributed to the lack of clean water 
for drinking, cooking, washing clothes and disposing of sanitary waste(Mondal, 2017; 
Patil et al., 2002). By 2030, it is necessary to improve access to the treatment of 
morbidity to reduce one-third of premature deaths due to non-communicable 
diseases(United Nations, 2019). Although India accounts for 18 percent of the world 
population, global disability-adjusted life-years (DALYs) from chronic respiratory 
diseases has 32 percent(Salvi et al., 2018). In India, chronic obstructive pulmonary 
disease (COPD) is a significant cause, contributing to chronic respiratory disease burden 
over the last 25 years. In India, there has been an increase in the prevalence of 
morbidity, seven times in cardiovascular diseases (CVD), four times in disability and 
nearly three times in infection and non-communicable diseases (NCD) from 1995 to 
2014 (Paul & Singh, 2017). By 2030, it is estimated that about two-thirds of deaths 
contribute to chronic diseases; socio-economic development, depressive disorder, 
COPD and road traffic injuries are the leading causes of damage to DALYs in 
India(Patel, Chatterji, Chisholm, Ebrahim, Gopalakrishna, Mathers, Mohan, 
Prabhakaran, Ravindran, Reddy, et al., 2011). 
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Due to the increasing proportion of the old population, chronic diseases and related 
costs of treatment will increase in India in the coming decades(Barbhuiya et al., 2001; 
Lim et al., 2007; Mohan et al., 2008; Patel, Chatterji, Chisholm, Ebrahim, 
Gopalakrishna, Mathers, Mohan, Prabhakaran, Ravindran, & Reddy, 2011; Paul & 
Singh, 2017). Northern India has the highest DAILY for chronic obstructive pulmonary 
disease (COPD) and asthma(Salvi et al., 2018). In 2006, air pollution contributed almost 
half to COPD, and chronic respiratory disease is responsible for 11 percent of the total 
deaths in India. Sharma et al., (2015)found that the prevalence of high blood pressure as 
a silent killer among people from the lower middle class of socio-economic status in 
rural areas of Madhya Pradesh. A person knowledge and surrounding conditions have 
influenced the importance of identifying and treating illness. Respiratory infections, 
diarrhoea, low birth weight, tuberculosis, neurological diseases, falls, fire and birth 
trauma are the major causes of the disease burden in rural and urban areas of 
Rajasthan(Sachdev et al., 2007). 
Improving the diagnosis of morbidity is a major challenge in a situation where poor 
health structures with rigid socio-cultural beliefs exist. In recent year, patterns of 
diseases have been changing, that is associated with changing lifestyle and degraded 
environmental conditions. The increasing level of urbanisation has indirectly 
contributed to the concentration of many infectious diseases. There is a need to increase 
access to health facilities for the treatment of non-communicable and lifestyle diseases.  
Out-Of-Pocket (OOP) expenditure for chronic illness is higher in a private healthcare 
facility than in a public health facility. The share of expenditure in tertiary health care 
facilities is higher in Karnataka, Rajasthan and Assam than in secondary health care 
facilities (Chaudhary et al., 2016; Choudhury et al., 2012). Primary care is recognised as 
the most important form of healthcare to keep the population healthy because it is 
relatively inexpensive and can be delivered more efficiently than specialised and 
uncompensated care, and if properly delivered if done, it is most effective in stopping 
the spread of the disease on a large scale(Guagliardo et al., 2004; Paul & Singh, 2017). 
The cost of hospitalisation has highest for cancer patients (three times higher in private 
healthcare facilities than in government), followed by cardiovascular morbidity (about 
four times higher in private healthcare facilities than government) and eye-related is the 
lowest(Sundararaman & Muraleedharan, 2015). OOP expenditure on chronic morbidity 
had a higher impact on the people belong to the low-income group (about 70 % out of 
average monthly income spent on chronic morbidity) than higher-income group (about 
40 % out of average monthly income)(Balarajan et al., 2011). The utilisation of 
inpatient care in private hospitals was strongly associated with health insurance(Harris 
et al., 2011). In rural India, an informal payment for health care providers and the cost 
by the poor to travel to the public health centre is almost the same as consulting a 
private physician(O’Donnell et al., 2007). In rural and urban slum areas, most of the 
time, families fall into the trap of poverty due to highly catastrophic OOP expenditure 
on health. 
National Health Policy (NHP) 2017 of India is designed keeping in mind the goals of 
the SDGs. NHP 2017 set targets to reduce premature mortality from cardiovascular 
diseases, cancer, diabetes or chronic respiratory diseases by 25% by 2025, and to 
improve the utilisation of public health facilities by 50% from current levels(National 
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Health Policy 2017, 2017). In India, rural populations have inadequate access to health 
facilities. Out of the 90 identified districts in India, where the birth rate and infant 
mortality are very high, 27 districts are from Rajasthan. Rajasthan is one of the 
Empowered Action Group (EAG) states, which is socially and economically backwards. 
In terms of health indicators (MMR and IMR) and spending on health, Rajasthan is even 
worse than the national level(Government of India, 2019). Rajasthan (342239 sq km) is 
the largest state in India in terms of area. Out of the total area of the state, about 60% of 
the area in the western parts of Aravali has been notified as the desert. Currently, 
Rajasthan is divided into 33 districts. About 75 percent of the people live in rural areas 
of the state.  
To the best of my knowledge, there is hardly any previous study on spatial variations in 
the prevalence of chronic morbidity in Rajasthan. Therefore, it is necessary to analyse 
the spatial pattern of chronic morbidity and their treatment behaviour in the state. The 
present study provides insight into chronic morbidity concentration in Rajasthan. 
Objective  
To find out the distribution pattern of self-reported chronic morbidity and its treatment 
in Rajasthan.To analyse the socio-economic and demographic determinants of self-
reported chronic morbidity in Rajasthan. 
Data & Method 
This study uses data from the Annual Health Survey (AHS) 2012–13. The Registrar 
General of India has the responsibility of operating the AHS. Under the National Rural 
Health Mission (NRHM), AHS monitors the performance and outcomes of various 
government health interventions. There have been three rounds of the survey; (1) AHS 
Baseline 2010-2011, (2nd) AHS First Update 2011-2012, (3) AHS Second Update 
November 2012 to May 2013. AHS is a large demographic household survey, covering 
all 284 districts in EAG states (Bihar, Jharkhand, Uttar Pradesh, Uttarakhand, Madhya 
Pradesh, Chhattisgarh, Odisha and Rajasthan) and Assam. AHS is a two-stage stratified 
random sample survey. In AHS 2012–2013, the details available in AHS 2010–2011 
were updated, excluding new homes. 
Questions asked in the 'Household Schedule' of the survey; Self-reported at the district 
level in Rajasthan is used to generate variables for estimating the use of medical care 
against chronic morbidity and morbidity. The questions asked in the 'Household 
Schedule' of the survey are used to generate the main variables for assessment (self-
reported chronic morbidity and use of medical care against chronic morbidity). AHS 
defined chronic illness is a human health condition that is persistent and lasts longer 
than usual. In most cases, it cannot be cured completely. Reference period for chronic 
morbidity is last 365 days from the date of the survey. Percentages of treatment for any 
chronic morbidity in each district of the state, according to the place of residence and 
gender, have calculated from question 22 and question 23 of ‘household schedule’ of 
the survey.  
Bivariate and multivariate analyses have done using appropriate statistical tools. SPSS 
and Arc GIS software has used for statistical analysis and presentation of results through 
the map. The prevalence rates of self-reported chronic morbidity are as follows: 
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Number of people reported chronic morbidity in sample
Total number of people alive in sample × 1000 

The percentage of treatment for chronic disease is as follows: 

Number of people sought medical care for morbidity in sample
Total number of people reported chronic morbidity in sample × 100 

Results 
Spatial inequality in the prevalence of chronic morbidity in Rajasthan 
However, estimates of NSSO 71st round, indicates the prevalence rate of any chronic 
morbidity among people in age 15-59 year has lower in Rajasthan as compared to the 
national average in 2014. In the age 15-59 year, the major causes of morbidity are 
respiratory (22.5), endocrine/metabolic/nutritional (18.3), musculoskeletal (10.5), 
psychiatric neurological (10.1), gastrointestinal (8.7) in Rajasthan in 2014. 
Table-1: Prevalence of any chronic morbidity per 1000 in Rajasthan, 2012-2013. 

District All-Age Under 15 Year In Age 15-59 
Year 

In Age 60 Year 
& Above 

Ganganagar 31.4 4 28.4 142.8 

Hanumangarh 32.4 6.2 29.9 150.4 

Bikaner 37.5 4.6 39.4 191.9 

Churu 31 3.9 33 139.9 

Jhunjhunu 46.6 6.9 43.9 204.9 

Alwar 27.8 4.6 29.2 112.9 

Bharatpur 31.4 1.3 28.4 196.2 

Dhaulpur 34.9 5.2 41.6 155.3 

Karauli 40 4.2 44.3 177.2 

SawaiMadhopur 46.2 5.4 47.6 203.3 

Dausa 64.2 9.2 63.6 321.1 

Jaipur 71.1 11.8 73.5 304.4 

Sikar 48.8 8.2 48.9 215.8 

Nagaur 20.9 2.8 19.3 107.9 

Jodhpur 30.4 3.5 30.8 170.7 

Jaisalmer 32.1 4.3 37.2 148.3 

Barmer 43.3 4.2 48.7 208 

Jalore 44.8 3.4 50.4 187 

Sirohi 45.8 4 47.7 201 

Pali 77.6 10.3 80.9 265.9 
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Ajmer 49.1 8 51.3 198.5 

Tonk 43.8 4.1 44.3 196.7 

Bundi 61.2 8.3 64 253.4 

Bhilwara 52.1 4.9 52.1 217.9 

Rajsamand 40.2 5 40.7 145.7 

Udaipur 46.1 5.9 50.9 174.3 

Dungarpur 33 3.2 35.3 147.4 

Banswara 19.1 2 22.4 79 

Chittorgarh 47.2 4.9 44.8 195.5 

Kota 65.2 7.6 64 271.2 

Baran 54.9 5.3 54.4 221.7 

Jhalawar 56.5 7.3 55.8 218.7 

Total 43.7 5.4 44.7 192.8 

Source: Annual Health Survey, Second Update Round, Rajasthan, 2012-13 
Results from unit-level AHS (2012-2013) shows that the prevalence of chronic 
morbidity in Rajasthan at all ages is 43.7 per 1000. Table 3.2 shows the estimated 
prevalence rate of chronic morbidity among people at age <15 years, in age 15-59 year, 
and age 60 years & above in different districts of the Rajasthan in 2012-2013. In 
Rajasthan, the prevalence rate of chronic morbidity in age 15- 59 years is eight times 
higher than the prevalence rate at age under 15 years. Similarly, the prevalence rate of 
chronic morbidity is four times higher at age 60 year & above than at age 15-59 years. 
The difference in the prevalence rate of chronic morbidity shows the disparity across 
districts of the Rajasthan. The prevalence rate of chronic morbidity among people at all 
ages is found lowest in Banswara districts 19.1 per 1000, whereas highest seen in Pali 
district 77.6 per 1000 in 2012-2013.  
The prevalence of musculoskeletal morbidity (10.6) has been estimated the highest, 
followed by respiratory (9.5) and cardiovascular (5.5) among all ages within the 
Rajasthan in 2012-2013. Respiratory and Skin morbidity are most reported chronic 
morbidity at age under 15 years in the Rajasthan 2012-2013. The variation is also 
observed in the prevalence of chronic morbidity across districts in the Rajasthan. For 
instance, in age 15-59 years the prevalence of musculoskeletal (Pali 18.4 vsNagaur 2.7), 
respiratory (Pali 15.7 vsNagaur 3.4) and cardiovascular (Kota 15.2 vsNagaur 1) has 
varied widely across districts in the state. There is a variation observed in the prevalence 
of chronic morbidity within a state.  
Map 1 shows the spatial variation in the prevalence of any chronic morbidity among 
people in age 15-59 year in districts of the Rajasthan in 2012-2013.  It is observed from 
map one that districts located in the north-east and south-east regions of the state such as 
Pali, Jaipur, Bundi, Kota and Dausa districts have a very high prevalence chronic of 
morbidity (> 55.82 per 1000), whereas Alwar and Bharatpur districts have a very low 
prevalence rate of chronic morbidity in age 15-59 year. In Jodhpur, Jaisalmer, Churu, 
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Ganganagar and Hanumangarh districts (located in the desert area), and Banswara 
(tribal district) have very a low prevalence of morbidity (less than 30.83 per 1000) in the 
state in 2012-2013. 
Map 2 shows the spatial variation in the prevalence of musculoskeletal morbidity in age 
15-59 year in all districts of the Rajasthan. It is clear from map two that musculoskeletal 
morbidity concentrated in Pali, Jaipur, Tonk, Sawai-Madhopur, majority of the district 
located in the north-east region of the state. Map 3 shows the spatial pattern of chronic 
respiratory morbidity in age 15-59 year in all districts of the state. Pali, Jaipur and 
Dausa districts show a very high prevalence of respiratory morbidity. In map three, a 
spatial pattern is observed in the concentration of respiratory morbidity among districts 
situated in the west and north-east region of the state. 
Similarly, map 4 shows the spatial variation in the prevalence of chronic cardiovascular 
morbidity among people in age 15-59 year in the districts of Rajasthan. It is found that 
all the districts in the south-east region have very high to a high level of prevalence of 
cardiovascular morbidity in the state. Similarly, in border districts (in south-west 
direction) of the state has a higher prevalence of cardiovascular morbidity. From the 
maps 2, 3, 4 it is observed that the prevalence of cardiovascular, respiratory and 
musculoskeletal chronic morbidity is found very low in districts of the northern region 
of the state. 

Map-1: 
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Map-2: 

 
Map-3: 
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Map-4: 

 
 

Spatial inequality in the treatment of chronic morbidity in Rajasthan 
Treatment seeking behaviour for chronic morbidity is influenced by many factors such 
as awareness, knowledge about danger symptoms of morbidity, the severity of 
morbidity, availability of health facilities, type of services provided and affordability to 
medical care. Estimation from NSS shows that the proportion of nature of treatment 
slightly varies among patients from working-age 15-59 years (allopathy 92 % vs other 2 
%) to older age 60 years & above (allopathy 86 % vs other 11 %) in Rajasthan in 2014.  
Table 2 shows the percentage of people who sought medical care for chronic morbidity 
at different ages in the districts of Rajasthan 2012-2013. It is observed from Table 2 that 
the percentage of people who sought treatment for chronic morbidity, varies from 
district to district within Rajasthan. For instance, in age 15-59 year, about 99 percent of 
people from Bikaner district sought treatment for chronic morbidity, whereas only 70 
percent in Baran district. Similarly, at age 60 years & above, all the people from 
Bikaner district have sought treatment for chronic morbidity, whereas about 73 percent 
in Dausa district sought treatment for chronic morbidity (Table 2). The coefficient of 
variation in treatment-seeking for chronic morbidity is higher at age 60 years & above 
and in age 15-59 year as compared to under 15 years of age in the state.  Estimates from 
AHS 2012-2013 indicates that the percentage of people diagnosed for chronic morbidity 
have an almost equal from both government and private health facilities in age 15-59 
year in the Rajasthan. There is a vast difference in terms of source of diagnosis among 
people in age 15-59 year within the district, such as in Ganganagar (government 28 % 
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vs private 71 %), Nagaur (government 80 % vs private 17 %), Jaisalmer (government 69 
% vs private 29 %) and Sirohi (government 29 % vs private 68 %) in the Rajasthan. 
Table-2: Percentage of people seeking treatment for any chronic morbidity in 
Rajasthan, 2012-2013. 

District All Ages At age < 15 year At age 15 – 59 year At age > 60 year 

Ganganagar 94.71 81.43 95.18 95.19 

Hanumangarh 86.35 71.15 87.75 86.51 

Bikaner 99.09 84.21 99.63 100 

Churu 96.39 82.09 98.44 94.48 

Jhunjhunu 90.41 79.07 94.53 85.53 

Alwar 84.15 80.65 85.59 81.82 

Bharatpur 86.36 81.58 86.48 86.36 

Dhaulpur 77.45 78.31 76.13 80.45 

Karauli 89.18 88.46 89.21 89.22 

SawaiMadhopur 86.72 77.59 86.4 88.26 

Dausa 77.65 80 80.3 73.34 

Jaipur 96.86 97.15 96.87 96.81 

Sikar 93.61 92.83 94.2 92.65 

Nagaur 95.3 95.52 94.98 95.73 

Jodhpur 90.98 83.33 91.99 90.22 

Jaisalmer 89.4 92.19 89.26 89.26 

Barmer 91.33 96.88 92.38 89.14 

Jalore 90.55 94.62 89.81 91.47 

Sirohi 94.58 97.3 94.34 94.76 

Pali 86 85.46 87.04 84.32 

Ajmer 87.82 83.02 88.55 87.18 

Tonk 93.82 92.5 93.83 93.9 

Bundi 90.18 88.64 90.43 89.85 

Bhilwara 89.44 88.68 90.37 88.04 

Rajsamand 81.64 83.1 83.81 78.09 

Udaipur 93.56 93.59 95.23 90.34 

Dungarpur 93.21 89.77 93.48 93.09 

Banswara 95.02 89.19 95.25 95.25 

Chittorgarh 84.13 84.85 85.02 82.72 
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Kota 87.55 81.05 88.07 87.25 

Baran 71.13 66.23 69.68 73.84 

Jhalawar 82.36 76.92 81.72 83.99 

Total 88.93 85.85 89.69 87.99 

Source: Annual Health Survey, Second Update Round, Rajasthan, 2012-13. 
Map 5 shows the spatial distribution of people who sought treatment for chronic 
morbidity in age 15-59 year, and their source of diagnosed (government and private) in 
districts of Rajasthan in 2012-2013. It is observed from map five that the districts in the 
southern and south-eastern region of the state, the majority of people diagnosed their 
chronic morbidity from government health facilities. More than half of people in 
districts of the north-eastern region went to private health facilities for diagnosed with 
chronic morbidity in the state. Districts in the north-eastern region (except Jaipur) and 
south-eastern region of the state have a lower percentage of people, who sought medical 
care for chronic morbidity as compared to state average figure 86 percent. 
Map-5:  
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In terms of regular treatment for chronic morbidity among people in age 15-59 years, 
there is a variation within the state. For instance, in Bikaner, 91 percent of people 
seeking treatment regularly for chronic morbidity, whereas only 50 percent in Dhaulpur 
in 2012-2013. The coefficient of variation in regular treatment for chronic morbidity is 
more among people in age 60 year & above than people in age 15-59 year. The spatial 
pattern of getting regular treatment for chronic morbidity is almost the same among 
people in age 15-59 year and at age 60 year & above in the state. In term of the 
regularity of treatment for chronic morbidity, the percentage of treatment from the 
government and private health facility is almost equal, 47 percent and 48 percent, 
respectively, in Rajasthan in 2012-13. 
 
There is a lower coefficient of variance to received medical care among people covered 
with health insurance as compared to people without health insurance in the state. It is 
observed that people covered with health insurance mostly diagnosed their chronic 
morbidity in government health facilities than private. A considerable difference is 
found in the source of diagnosis for chronic morbidity among people, who not covered 
by any health insurance. For instance, in Nagaur (83 % in government vs 15 % in 
private), Jaisalmer (68 % in government vs 28 % in private), Bikaner (64 % in 
government vs 33 % in private), Ganganagar (30 % in government vs 69 % in private), 
and Sirohi (31 % in government vs 65 % in private) varied in diagnosis by a source of 
treatment in Rajasthan.   
 
Determinants of prevalence and treatment of chronic morbidity  
 
As expected, it is found that the NSS region, place of residence, social group, education, 
health insurance and age group significantly influence the reporting of chronic 
morbidity and their treatment. Prevalence of chronic morbidity is less likely in the 
northern and southern region of the state as compared to the western region as a 
reference category. In age 15-59 year, treatment of chronic morbidity is 1.5 times more 
likely in the northern region compared to the western region. The odds ratio of treatment 
in 15-59 year age is 50 percent less likely compared to the south-eastern region. The 
likelihood of prevalence and treatment of morbidity in urban areas is more compared to 
its rural counterpart. As the level of education increases, the likelihood of prevalence of 
chronic morbidity declines, but the likelihood of treatment increases. People with senior 
secondary & above education are 1.8 times more likely to take treatment as compared to 
illiterate people. People in working age are eight times more likely to report chronic 
morbidity and 1.6 times more likelihood of treatment as compared to children as a 
reference category. People who have health insurance are two times more likely to get 
treatment for chronic morbidity than people without health insurance in age 15-59 years 
in the Rajasthan. 
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Table-3: The odds ratio for prevalence and treatment for chronic morbidity among 
people during last one year preceding the survey, Rajasthan, 2012-2013 

Background Characteristics Among All Ages (Odds 
Ratio) 

In Age 15-59 years (Odds 
Ratio) 

  Prevalence Treatment Prevalence Treatment 

NSS 
Region 

Western ® 
Northern 0.790*** 1.238*** 0.726*** 1.543*** 
North-East 1.086*** 0.706*** 1.033* 0.717*** 
South-East 1.248*** 0.469*** 1.201*** 0.456*** 
Southern 0.815*** 0.982 0.763*** 1.109 

Place of 
Residence 

Rural ® 
Urban 1.382*** 1.798*** 1.152*** 1.719*** 

Sex Male ® 
Female 0.934*** 0.903*** 1.274*** 0.94 

Religion 
Hindu ® 
Muslim 0.904*** 0.853*** 1.077*** 0.869* 
Other 1.167*** 0.818* 1.026 0.783* 

Social 
Caste 
Group 

Other ® 
SC 0.819*** 0.788*** 0.933*** 0.803*** 
ST 0.734*** 0.896** 0.878*** 0.918 

Education 

No ® 
Up to Primary 0.718*** 1.312*** 1.015 1.255*** 
Up to Secondary 0.431*** 1.550*** 0.817*** 1.532*** 
Senior Secondary & above 0.324*** 1.829*** 0.648*** 1.794*** 

Health 
Insurance 

No ® 
Yes 2.006*** 2.078*** 1.465*** 2.109*** 

People 
Type 

Children ® 
Working People 8.705*** 1.605*** 
Old Age people 34.003*** 1.418*** 

Age Group 

15-19 Year ® 
20-24 Year 1.492*** 1.165 
25-29 Year 2.621*** 1.38** 
30-34 Year 4.546*** 1.618*** 
35-39 Year 6.574*** 1.667*** 
40-44 Year 8.937*** 1.621*** 
45-49 Year 11.893*** 1.542*** 
50-54 Year 15.921*** 1.666*** 
55-59 Year 20.454*** 1.546*** 

Constant  0.009*** 5.866*** 0.008*** 5.79*** 
Source: Annual Health Survey, Rajasthan, 2012-2013 
Note: ® reference category. 
Level of Significance: * p<0.05, ** p<0.01, *** p <.001. 
 
Discussion & Conclusion  
In Rajasthan, the prevalence of all chronic morbidity is more or less similar to the 
national average except for respiratory morbidity based on NSSO 71st round estimation. 
According to the estimates of annual health survey 2012-2013, the prevalence of 
chronic morbidity also varies among all the districts of Rajasthan; the highest in the Pali 
(78) and lowest in Nagaur (21 per 1000). According to the age group, the prevalence of 
chronic morbidity has increased from 5 per 1000 in age group <15 years to 45 in age 15-
59 years and further 193 in age 60 years & above in Rajasthan. Previous studies found a 
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positive association between population ageing and chronic illness(Barbhuiya et al., 
2001; Patel, Chatterji, Chisholm, Ebrahim, Gopalakrishna, Mathers, Mohan, 
Prabhakaran, Ravindran, & Reddy, 2011; Paul & Singh, 2017). It is observed that some 
chronic morbidity are age-specific, chronic morbidity related to respiratory system and 
skin are most dominated in the age group < 15 years, chronic morbidity related to 
musculoskeletal, respiratory and cardiovascular system mostly reported in both age 
group 15-59 year and age 60 years & above in Rajasthan.Salvi et al., (2018) found a 
higher prevalence of chronic respiratory morbidity in Rajasthan and Uttar Pradesh.  
Spatial variation in treatment for chronic morbidity by age group endocrine/metabolic 
among districts of Rajasthan, e.g. at age < 15 years (Sirohi 97 % vs Baran 66 %), in age 
15-59 year (Bikaner 99 % vsDhaulpur 76 %) and in age 60 years & above (Bikaner 100 
% vsDausa 73 %). Allopathy is the most common nature of treatment for chronic 
morbidity both in India and Rajasthan. In age 15-59 year, the proportion of patients 
diagnosed with chronic morbidity is almost equal between public (48 %) & private (49 
%) health facilities in Rajasthan. However, the difference in the source of diagnosis in 
government and private health facilities for chronic morbidity exist among districts of 
the state, but the maximum difference is found in Ganganagar (government 30 % vs 
private 69 %), Nagaur (government 83 % vs private 15 %), Jaisalmer (government 69 % 
vs private 29 %) and Sirohi (government 31 % vs private 65 %). The People covered 
with any health insurance sought more medical care (96 %) and seek regular treatment 
(83 %) as compared to people without health insurance who sought medical care (83 %) 
and seek regular treatment (67 %).  
Urban areas have an advantage in access to health care than rural areas. Public space in 
an urban area has become overcrowded that convert into the vulnerable zone for 
communicable disease, e.g. airport, railway station, markets(Neiderud, 2015). Inequality 
in the prevalence of morbidity may be due to an unequal incidence of health problems; 
inequalities may also explain them in recovery from these problems (Huisman et al., 
2003). People who belong to higher socio-economic class have a habit of improved 
health, follow the healthcare providers recommendation and adopt a healthy 
lifestyle(Jiang et al., 2019).  
The private hospital was the most commonplace for treatment of chronic morbidity in 
age 15-59 year due to unsatisfactory quality (45 %) and long waiting (25 %) time in 
public facilities in Rajasthan. In Rajasthan majority of people in age 15-59 year -fourths 
of children, who remain without seeking medical advice because it is too expensive (47 
%) and illness not considered serious (14 %). Multivariate analysis shows that the NSS-
region, place of residence, social group, health insurance and age significantly 
influences the prevalence & treatment of chronic morbidity in Rajasthan. 
The prevalence of any chronic morbidity has a significant variation across states in India 
and within the Rajasthan. Unavailability of specific service, poor quality of care and 
long waiting time in public health facilities are the main reasons that pushed patients 
towards private health facilities for medical care for chronic morbidity. However, 
almost half of people get medical care from a public hospital in Rajasthan. The 
prevalence of musculoskeletal, respiratory and cardiovascular morbidities has 
significant self-reported chronic morbidity in the Rajasthan. 

Page 163 of 220



  
INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:10(7), OCTOBER :2020 

 

www.ijmer.in  
 

The higher prevalence of cardiovascular morbidity is mostly concentrated in the South-
Eastern region in the state. The spatial pattern of respiratory morbidity is similar to the 
spatial pattern of any chronic morbidity among people in age 15-59 year in the 
Rajasthan. The age has significantly determined the prevalence of chronic morbidity, 
e.g. prevalence rate of chronic morbidity is four times higher in older age 60 years & 
above than people in age 15-59 year. 
In Rajasthan, the prevalence rate of chronic morbidity is found higher in districts which 
are located in the South and South-Eastern region, except Banswara and Dungarpur 
districts, which has a higher concentration of tribal population. The districts of 
Banswara, Dungarpur, and Pratapgarh had been redefined to be the Scheduled Areas 
within the State of Rajasthan. It is interesting to note that both districts with the least & 
the highest prevalence rate of chronic morbidity share their boundary and have different 
spatial characteristics. One is Pali district that has been defined as the scheduled tribal 
area, and the other is Nagaur& Jodhpur districts that come under the schedule desert 
area. The prevalence of morbidity has been associated with per capita income, 
urbanisation and education levels. District in the northern region has the least 
prevalence of chronic morbidity, e.g. Ganganagar, Hanumangarh, Bikaner and Churu. 
The variation has observed in access to medications for chronic morbidity across 
districts of the Rajasthan. Unlike India, almost half of people took medical care from 
government health facilities in Rajasthan. The difference in source of medical care 
(whether private or government health facility) is highest in the desert districts, e.g. 
Nagaur, Jaisalmer, Bikaner, Ganganagar. Health insurance is the crucial factor, which 
secures & improves access to medical care for chronic morbidity, but health insurance 
covers only a small portion of people. 
In conclusion, this thesis gives insights about the concentration of prevalence of chronic 
morbidity, e.g. respiratory morbidity and cardiovascular morbidity that is essential to 
capture premature morbidity to the achieved target of NHP in Rajasthan. The source of 
treatment of chronic morbidity indicates that almost three-fourths of patients are treated 
in private health facilities at the national level, while in Rajasthan; almost half of the 
patients are diagnosed for chronic morbidity in public health facilities. The results of the 
study show that Rajasthan is doing better than the national average, which shows the 
utilisation of government health facilities by 50 percent. This study suggests that there 
should be a specific health programme to check chronic respiratory morbidity in those 
areas where there is a high prevalence, e.g. Jaipur, Dausa, Pali.  
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Abstract 
 
Coleus forskohlii briq.is an endangered medicinal plant, member of the family 
Lamiaceae was investigated for propagation of complete plant through tissue culture 
technique. Medicinal plants are known as source of phytochemicals. Tuberous roots of 
Coleus are found to be a rich source of forskolin. Forskolin has a unique property of 
activating almost all hormone sensitive adenylatecyclase enzymes in a biological 
system.  
 
The pharmacological properties of Coleus forskohlii makes it useful to cure high blood 
pressure spasmolysis, obesity and constipation, asthma and certain cancers. Within 45 
days using node explants; Coleus forskohlii has been propagated in MS medium 
containing 2.0 mg/l BAP through multiplication at the rate of 4-8 shoots per explants.  
Callus from leaves of Coleus forskohlii has been induced in MS medium containing 1 
mg/l 2,4-D and 0.5 mg/l BAP after 5 weeks of incubation. The explants were 
subcultured and more shoots were obtained using the growth hormones 1 mg/l IAA and 
2 mg/l KN in MS medium after the incubation of 2-3 weeks. This protocol proved to be 
very efficient for the mass multiplication of Coleus forskohlii and is also a fastest 
method as compared to all the reported ones. Gene expression level is basically a step in 
virtually all aspects of molecular biological research. The three candidate genes, 
including those encoding actin (ACT7), alpha-tubulin (TUA6), ubiquitin (UBC18) were 
chosen.  
 
This study showed that these genes are stably expressed and probably play a 
housekeeping role. UBC18 (Ubiquitin)  showed an upregulation expression by 5-6 folds 
in the treated plants compared to the control. ACT7 (Actin) showed an enhancement 
level by 3-4 folds in  the treated shoots compared to the treated plants resulting into 
callus and roots.TUA (Alpha-Tubulin) expression was found to be less in the treated 
explants. The expression of these genes showed that the growth was an enhanced in 
treated Coleus explants.  
 
Key words:Coleus forskohlii, shoot induction, callusing, MurashigeSkoog’ media, 
Trizol regent, RT-PCR 
 
Introduction  
 
Coleus forskohlii briq.is an important plant in indian herbal medicine. Its belongs to the 
family of Lamiaceae. It grows in the sub-tropical temperate climates of India, Nepal, 
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Srilanka and Thailand (valdes et al., 1987). It is indigenous of India and is recorded in 
AyurvedicMatricamedica under the Sanskrit name Makandi and Mayani. The genus 
Coleus belonging to the 150 species. It is small, perennial and medicinal herbs that raise 
up to 1-2 feet and its leaves are teardrop shaped. The root is golden brown, thick fibrous 
and radially spreading. Roots of this plant are the only source of forskolin 
(labdadindeterpine), when the forskolin (substance) content is highest and the root 
colour is brightest (Bhat et al., 1997). Forskolin is mainly used in Ayurvedic medicine 
in the treatment of heart ailments, asthma, bronchitis, insomnia, epilepsy and 
inflammation. Coleus forskohlii plant has increased market demand and population of 
this herb is decreasing from the natural habitat which has necessary the use of 
biotechnology in conservation and management of this endangered plant species (Sahoo 
Y &chand P K 1998). Micropropagation method is commonly used to conserve rare and 
endangered species. The present study aim the developing the proper and rapid protocol 
for propagation of Coleus forskohlii and gene expression studies on different hormone 
concentration. Gene expression level is basically a step in virtually all aspects of 
molecular biological research. It is especially important for genes that are expressed 
specifically under different growth condition. The most common way to normalize the 
data is to use suitable internal reference genes. An ideal reference gene is expressed at a 
constant level in all plant tissues under various growth conditions (Shin-Young Hong et 
al., 2008). 
 
Stable reference genes are necessary to normalize the gene expression data (Shin-young 
hong et al., 2008).The most common way to normalize the data is to use appropriate 
internal reference genes. An ideal reference gene is expressed at a constant level in all 
plant tissues under various growth conditions. Its expression should not be regulated by 
environmental changes or by exogenous application of growth hormones. Commonly 
used reference genes in plant molecular biology, commonly known as housekeeping 
genes, play a usual role in basic cellular processes, such as cell structure maintenance 
and primary cellular metabolism, and thus are usually unaffected by external factors. 
Genes encoding tubulins, actin or elongation factors are widely used in gene expression 
studies. This study involves expression of three genes ACT7, TUA6, and UBC18 for 
gene expression studies. 
Coleus forskohliiwas either grown under different hormone concentration. Gene 
expression study can be used for identification of several reference genes that are 
suitable for qRT-PCR data normalization. UBC18 and ACT7 genes are the most stable 
genes that might be widely used for gene expression purposes. The highest levels of 
ACT7 mRNA are found in rapidly expanding vegetative organs (Shin-Young Hong et 
al., 2008).TUB6 genes the expression patterns of the affected tubulin genes and the 
phenotypes of the lefty double mutant to address increasing effects of microtubule 
defects on cell morphogenesis. Tubulin genes were expressed ubiquitously in examined 
tissue and cell types in Arabidopsis (Abe et al., 2004). The ubiquitin-conjugating 
enzyme UBC18 functions redundantly to control an early step of pharyngeal 
morphogenesis. 
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The function of ACT7 genes encode one of the six distinct and ancient subclasses of 
actin protein in the complex Arabidopsis actin gene family. ACT7 actin genes and 
investigated its tissue specific expression and regulation. The ACT7 mRNA levels 
varied by 128- fold among different tissue and organs. The ACT7 promoter may contain 
a high density of hormone response elements (J. McDowell et al., 1996). TUB6 genes 
the expression patterns of the affected tubulin genes and the phenotypes of the lefty 
double mutant to address increasing effects of microtubule defects on cell 
morphogenesis. Tubulin genes were expressed ubiquitously in examined tissue and cell 
types in Arabidopsis (Tatsuya Abe et al., 2004). The UBC18 gene encoding an 
ubiquitin-conjugating enzyme exhibits the most stable expression in different plant 
tissue or in plants treated with various growth hormones. The ubiquitin-conjugating 
enzyme UBC18 function redundantly to control an early step of pharyngeal 
morphogenesis. The regulation of protein stability through ubiquitin-mediated 
proteolysis has been show to play a critical role in a wide range of cellular and 
developmental processes. In Brachypodiumdistachyon  the expression of the 
polyubiquitin genes are most stable  in different plant tissue and growth hormone treated 
plant sample, the expression of the S-adenosymethionine decarboxylase gene (Sam DC) 
ranked are most stable in plant grown under various environmental stresses (Shin-
Young Hong et al., 2008). 
 
.Materials and Methods 
Sample Collection, explants preparation& Culture Condition 
 
Apical and axillary meristem were used excised from the plant procured from Indian 
Council of Agricultural Research (ICAR Anand, Gujarat) and plant was grown in the 
green house of Department of Microbiology and Biotechnology, School of Sciences, 
Gujarat university. Explant were washed with soap solution carried out by running tap 
water for 10 min to remove adhering dust particle. Surface sterilization were carried out 
using 0.1% Hgcl₂ solution for 2 min followed by 0.1% sodium hypochlorite for 2 min 
and periodic rinsing with sterile distilled water. 
After surface sterilization, explants were inoculated on sterilized semisolid MS 
(Murashige and Skoog) medium. Incubation was carried out in culture room under cool 
white fluorescent light (200-300 flux) of 16 hours photoperiod and 8 hours dark period 
at a temperature of 25 ± 1°C and relative humidity of 50-60 %. The cultures were 
observed continuously. Each treatment consisted of 3 replicates. 
 
Shoot induction and callus formation 
To notice the effect of different growth hormones on shoot multiplication and callus 
induction. The MS medium was supplemented with different concentration of auxins 
and cytokines. The MS media was supplemented with different hormone concentration 
of BAP (0.5-2.0 mg/l), KN (0.5,1.5 &2.0 mg/l) and IAA (0.5,1.0&1.5mg/l). For callus 
formation the leaves & node explant were cultured with different hormone 
concentration of BAP (0.5 -2.0mg/l), 2,4-D (1.0-2.0mg/l) &NAA (1.0-2.0mg/l). It was 
observed that explants showed growth response like enlargement, shoot formation and 
initiation of callus. After complete growing explants were carried out for RNA 
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extraction.For RNA extraction Trizol method was used to isolate high quality of RNA 
from different types of tissues of explants (SarojSah et al., 2014).  
RNA sample collection 
 The developed plants were carried out in LAF from growth chamber room. Than young 
parts of plant (leaves, stem roots and callus) were cleaned with tissues paper to remove 
agar and cut with scalpel and put in autoclaved falcon tubes and then kept in liquid 
nitrogen. Just in case of callus, excised 2 mm size callus and crushed immediately 
without storing liquid nitrogen (Sah et al., 2014).  
Homogenization of tissues 
50 mg of tissue samples were taken and grinded into powder with the help of liquid 
nitrogen in mortar and pestle. Then add 1ml of Trizol regent of tissue in 2 ml micro 
centrifuge tube.  The samples were mixed by vigorously shaking by hand or by vortex 
mixture until the sample is thoroughly resuspended (Sah et al., 2014). 
Phase separation 
In phase separation step, the samples were incubated for 5 minutes at room temperature. 
After that 0.2 ml of chloroform was added to each tube and shaked by hand for 15 
seconds. Then samples were incubated for 5 minutes at room temperature. After the 
incubation centrifuged for 15 minutes at 12,000 x g (RCF) at 4 ºC or room temperature ( 
Sah et al., 2014). 
RNA precipitation 
In this steps transfer the upper aqueous phase to a fresh tube. Then add 0.5 ml of 
isopropyl alcohol to precipitate RNA (if this RNA will be used for RT- PCR, first add 
50 µl isopropyl alcohol to precipitate RNA, mix it and incubate the samples at room 
temperature for 5 minutes and centrifuge at 12,000 x g (RCF) for 10 minutes at 4 ºC or 
room temperature), mixed it gently, incubated the samples at room temperature for 10 
minutes and centrifuged at 12,000 x g (RCF) for 10 minutes at 4 ºC or room 
temperature. The RNA was found in the form a white minute pellet on side or bottom of 
the tube (Sah et al., 2014). 
RNA washing 
In this steps discard the supernatant and wash the pellet with 1ml of chilled 75 % 
ethanol (freshly prepared in DEPC water). Than samples were mixed by vortex for 15 
second, than centrifuged at 12,000 x g (RCF) for 5 minutes at 4 ºC or room temperature 
(Sah et al., 2014). 
Dissolving the RNA  
The supernatants were removed gently, than air dried the pellet not more than 5 minutes.  
Than the pellets were dissolved in 60 µl RNase free (commercial) or DEPC treated 
water (Sah et al., 2014). 
Storage  
For the short and long time storage we can put it in -20 ºC and -80 ºC. The pellets were 
kept in deep freezer (-20 ºC) (Sah et al., 2014). 
Determination of RNA concentration and purity 
RNA concentration and purity of samples were measured by Agarose gel 
electrophoresis and Nano drop spectrophotometer  (Sah et al., 2014). 
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cDNA preparation  
One gram of total RNA was used to synthesize cDNA with 1st strand cDNA synthesis 
kit according to manufacturer’s instruction.The synthesis of DNA from an RNA 
template, via reverse transcription, produce complementary DNA (c DNA). The 
reaction mixture (10 µl) contained 10X RT Buffer 2 µl, 25X dNTP mix 0.8 µl, 10X RT 
random primers 2 µl and Reverse Transcript 1.0 µl and then added  Nuclease free water. 
The PCR amplification profile  was consisted of an initial denaturation at 95 ºC for 5 
minutes followed by 30 cycles of 95 ºC for 1 minutes 55 ºC for 2 minutes  and 72 ºC for  
2 minutes and a final extension was carried out at 72 ºC for 5 minutes. The amplicons 
were determine byAgarose gel electrophoresis and  Spectrophotometric Nano drop. 
Real time PCR 
The gene expression was analyzed by qRT–PCR. The qRT–PCR primers were designed 
for the reference genes i.e. Actin 7, Tubulin alpha 6 and Ubiquitin 18. For qRT–PCR 
three reference genes were chosen primers were designed for reference genes. The 
primary cDNA synthesis reaction mixture was taken for subsequent PCR amplification 
by RT-PCR. The reaction mixture (20 µl) contained synthesis cDNA 2 µl, forward 
primer 0.5 µl, reverse primer 0.5 µl, SYBR dye 10 µl and sterile water 7 µl. The genes 
were analyzed the following profile. RT –PCR runs were routinely carried out for 20 -
35 cycles, depending on the linear range of PCR amplification for gene. Each PCR 
cycle included incubation at 94 ºC for 30 s, at 55 ºC for 1min, and at 72 ºC for 5 min. 
One additional cycle was carried out at 72 ºC for 10 min was run after the last cycle to 
allow trimming of incomplete polymerization. Control genes were included in the 
reaction set (Sah et al., 2014).  
Result and Discussion 
Different explants like leaf, node and shoot tip of Coleus forskohlii were cultured on 
different hormone concentration of MS medium. It was observed that explants showed 
growth response like enlargement, shoot formation and induction of callus. The 
advantage of node culture is that in a relatively short time a large number of disease free 
plants could be produced.  The best effect of response was observed when node explants 
were cultured in MS medium with 2.0 mg/l BAP. And the callus was showed the best 
effect of hormones concentration on 1.0mg/l 2,4-D & 0.5mg/l KN (Table 1 & Figure A 
&B). 
The explant when treated with 0.1 % Hgcl₂ solution for 4-5 minutes, offered more sterile 
culture .when the treatment of explant is more than 5 minutes explant will be dehydrated 
respectively. Also when the explants were treated with 70% alcohol for any time 
duration the explant got dehydrated. So treatment of alcohol is avoided in the explants 
of Coleus forskohlii. Callus induction and shoot initiation both were observed in node 
explant on hormone concentration of 2.0 mg/l BAP. In Coleus forskohlii shoot 
multiplication was obtained maximum in presence of BAP alone. Maximum numbers of 
shoots were observed during the sub culturing of explant in hormone concentration of 
1.0 mg/l IAA & 2.0 mg/l KN (Table 1 & Figure C). Shoots were elongated 4-5 cm with 
increased culture duration. For further progress in shoots, they were sub-cultured in the 
medium containing same concentration. It was noticed that adventitious shoots started 
beginning directly from inoculated explants. Only healthy and non-contaminated 
explants were transferred in medium containing the same hormone concentration and 
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cultured for 30 days. Some root initiation was observed in the hormone concentration of 
2.0 mg/l KN and 1.0 mg/l IAA (Table 1 & Figure D). Similar effect was observed in 
sub-culturing of explants at various concentration of 2,4-D stimulated the highest 
growth increment and induction of callus (Praveena et al., 2012). 
Thus the medium containing (IAA) 1.0 mg/l and KN (2 mg/l) were standardized as the 
best media for maximum number of shoots formation. This protocol is very efficient for 
the mass multiplication of Coleus forskohlii and its study may be utilized for the 
cultivation practices of this commercially important Indian herbal plant. 
Amplification of cDNA with RT-PCR 
Genes are sometimes employed to further standardize the data on plant sample grow 
under specific growth hormone condition. Multiple reference genes must be included to 
ensure the normalization of data in some molecular analysis.For RT-PCR we were 
included 10 different total RNA sample extracted from plant materials. The plant 
material analyzed included different plant tissues (leaf, stem, roots and callus), plant at 4 
different developmental stages (early vegetative, late vegetative, transition and 
reproductive phase) these plant were treated with different growth hormone 
concentration. The expression of actin7, tubulin6 and ubiquitin conjugating enymes18 
reference gene in the different plant tissue samples were estimated in triplicates by qRT-
PCR. 
Expression data analysis 
A simple method, widely used to identify stably expressed genes is to threshold (Ct) 
cycle values in the qRT-PCR reaction. The Ct value showed that the cycle at which an 
importantly increase of the PCR product, which is estimated by an increase in 
fluorescence, this cycle is commonly marked by the middle of the exponential phase of 
amplification. Gene expression analyses of the reference genes exhibited a narrow mean 
Ct value range across all the observational sample. The Actine genes were more stably 
expressed in the growth hormone treated sample. The most stable genes were observed 
in UBC18 and ACT7. This indicated that these genes were stably expressed and 
probably play a housekeeping role. The ACT7 promoter may contain a high density of 
hormone response element. UBC18 showed 5-6 fold more than from the other plant 
samples. UBC18 showed acceptable expression stability in all the plant sample 
examined (Figure 3). ACT7 showed 3-4 folds more than from in shoots from the callus 
and roots.  All three genes were showed less than fold from other plant samples. ACT7 
and UBC18 showed the 2,4-D is the  main hormones for the callus formation. The TUA6 
expression was less in the treated shoots. TUA6 ubiquitously in examined tissue. ACT7 
showed the high expression level on hormone concentration of 2mg/l KN+1 mg/l IAA 
and its showed the best hormone for the plant tissue expression and regulation. 
The qRT-PCR is the most method of choice for exact and sensitive quantification of 
gene transcript levels, even for those genes whose transcript level are low. For valid 
qRT-PCR analysis, accurate normalization of gene expression against an appropriate 
internal control is required. The most commonly used references genes in the pre 
genomic era were chosen primarily for their known housekeeping role in basic cellular 
process. The Actin gene, one such reference gene is used in normalizing the 
quantification of gene expression level (Staiger, 2000). However, the actin gene was 
found to be inappropriate for use as references gene, some variation of the transcript 

Page 171 of 220



  
INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:10(7), OCTOBER :2020 

 

www.ijmer.in  
 

levels were observed in different plant tissue and plant grow under different growth 
hormone condition. UBC18 gene encoding an ubiquitin-conjugating enzyme showed the 
most stable expression in different part of plant treated with various growth hormones. 

 

 
 

Figure 1: Effect of hormone concentration for propagationof shoots from Coleus 
forskohlii 
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 Figure 2: Effect of hormone concentration for callus induction from Coleus   
forskohlii 

 
 
Figure 3: Gene Expression of Coleus forskohlii propagated by different hormone 
concentration (mg/L) 
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PictureA:Emergence of multiple shoots in Picture B: Maximum induction of                                                                                                      
2.0 mg/l BAP hormone concentration after 20 DAI greenish callus on 1.0 mg/l 2,4-D & 0.5 

mg/l KN after 15 DAI 
 

 
Picture C & D: Induction of hairy roots & multiple shoots propagation on 2 mg/l KN & 1 mg/l IAA 

after 25 DAI 
Conclusion 
 
In this study Coleus forskohlii is propagated by tissue culture technique. This technique 
not only helps in propagating plants by single tissue, but it also helps in growth of plant 
in less duration by reducing the diseases incidence on it. The initiation of shoots and 
greenish brown callus both were observed in the medium on hormone concentration of 
2.0 mg/l BAP after 35 days of incubation. Shoots showed highest multiplication and 
induction of hairy roots on the hormone concentration of 1 mg/l IAA and 2 mg/l KN. 
The highest mass propagation of callus showed on the hormone concentration of 1.0 
mg/l 2,4-D  &  0.5 mg/l KN after 15 days of incubation. In the subculturing of explants 
showed enhanced shoots propagation and induced rooting on the hormones 
concentration 1.0 mg/l IAA 2.0 mg/l KN after 25 days of incubation. Gene expression 
ofUBC18 showed 5-6 folds  upregulation in the treated shoots on the hormone 
concentration of 1.0 mg/l IAA  and 2.0 mg/l KN compared to the other treated plants 
parts like  leaves, callus and roots. ACT7 showed 3-4 folds increase in the treated shoots 

Page 174 of 220



  
INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:10(7), OCTOBER :2020 

 

www.ijmer.in  
 

and leaves on the hormone concentration of 1.0 mg/l  IAA  and 2.0 mg/l KN compared 
to the treated plants resulting into callus and roots. TUA6 observed to be less expressed 
in the treated explants. The expression of growth regulatory genes were seen to be 
upregulated in Coleus treated explants and hence it can be observed that Coleus can be 
propagated by plant tissue culture method in a short duration and conserved 
environment. 
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सं कृत भाषा और उसके सा ह य का मह व ;एक अ ययन 

शोभा रानी भार ाज 
(मौ लक मु या या पका) 
राजक य उ च व यालय 
बखापुर कसोला (रेवाड़ी) 

 
शोध सं ेप:सं कृत सा ह य व व सा ह य म सबसे पुराना है। वेद  को सबसे ाचीन और सबसे 
शु आती सा ह य के प म जाना जाता है। वेद  म ग णत, च क सा, वा तकुला, कृ ष, यो तष 
और कई तरह के व ान शा मल ह। तकनीक के इस आधु नक यगु म सं कृत को सबसे अ धक 
कं यूटर के अनकूुल भाषा सा बत कया जाता है। हालाँ क, यह केवल इसक  प व ता और 
महानता क  जानकार  है। इसका पूरा सा ह य और इसक  श दावल  दशन और स दयशा  से 
पं दत है। सं कृत एक ऐसी भाषा है जो अपनी अंतव त,ु समृ  और मधरुता के मा यम से हम 

अपन ेसे ऊपर उठन ेक  शि त देती है। 
तावना 

 ाचीन काल से सं कृत को प व  और आ याि मक भाषा के प म पूरे व व म ति ठत 
कया जाता है। इसे सुसं क़ृत कहा जाता है य क यह प रपूण और प र कृत है और याकर णक 
नयम  का स ती से पालन करता है। इसे देवभाषा भी कहा जाता है अथात देवताओ ंक  भाषा। 
सं कृत को भारतीय भाषाओ ंक  जननी के प म जाना जाता है। यह न केवल भारत क  एक 
शा ीय भाषा है बि क यह ान का भंडार है और शानदार भारतीय सं कृ त का खजाना है। यह 
भाषा भारतीय परंपरा और महान भारतीय ान का वहन करती है। सं कृत सा ह य बहु त वशाल 
है और यह मु य प से तीन भाग  म वभािजत है: 1. वै दक सा ह य 2. शा ीय सा ह य और 
3. आधु नक सं कृत सा ह य 
वै दक सं कृत सा ह य 
इस देश म सं कृत का हजार  वष  का इ तहास है। वेद श द को सा ह य के एक समहू पर लागू 
कया जाता है जो भारतीय स यता के शु आती रकॉड बनाता है। वेद परंपरा के बाद से सबसे 
पहले सा हि यक रकॉड ह क ये शा वत ह। इन ंथ  को मु य प से चार समहू  म वग कृत 
कया गया है: जैसे, ऋग, यज,ु साम और अथव I यजुवद म 40 आ याए ँह जब क सामवेद म 
27 आ याए ँह। इन चार वेद  के अपन े ा मण ह जो या या मक भाग ह। उनम से कुछ ह -
ऐतरेय, कौ तक, तैि तर य, शतपथ, और गोपथ। ा मण  के आगे और भाग ह िज ह अर यक 
या वन ंथ के प म जाना जाता है, और उप नषद ा मण  के तीसरे और अं तम भाग का 
नमाण करते ह।  
वेद  को समझन े के लए आव यक वेद  या सहायक ंथ  को छह माना जाता है; वरव,क प 
अनु ठान, याकरण, न त और यो तष I कई अ य ंथ हमारे पास आ गए ह जैसे जैसे 
गंधववदे (सगंीत का व ान), धनुवद (धनु व या) और आयवुद (जीवन या च क सा का व ान)।  
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सं कृत क  ाचीनता सव व दत है, ले कन इसक  नरंतरता कम उ लेखनीय नह  ंहै। वै दक टा 
िजन उ चारण  म उ चारण करते ह, उ ह  ंउ चारण  म उनका मं  अब भी उसी साख और कथा 
म य त होता है। वै दक बो लया,ँलोक य महाका य शैल  क  वतं ता, पा ण न के याकरण म 
बोले गए श द के नयम, ारं भक नाटक का ग य, सभी उस अव ध क  ओर संकेत करते ह जब 
सं कृत एक जी वत बोल  जान ेवाल  भाषा थी। सं कृत ने एक आम सं कृ त के कारण भारतीय 
भाषा के प म समे कत कया और इसे मूत प दया; देश क  अ धकाशं भाषाओ ंक  जननी, 
यह थी और अभी भी देश क  एकता का सबसे मजबूत बंधन है। 
इ तहास क  अपनी लंबी अव ध म, सं कृत ने हर वभाग-सा ह य, दशन, कला और व ान म 
गहन सा हि यक ग त व धय  को आगे बढ़ाया। गुणव ता, मौ लकता और न पादन कौशल के 
संबधं म, इसक  दाश नक णाल  और क वता और नाटक का हवाला दया जा सकता हैI 
इन शाखाओ ंम से कुछ नमाण, जैसे क उप नषद और गीता, भारत क  वरासत का सबसे 
क मती ह सा ह जो वा तव म आज दु नया के ह से बन गए हI दो महाका य रामायण और 
महाभारत; ने न केवल े ीय भाषाओ ंम सा ह य के एक बड़ ेपैमान ेको े रत कया बि क  
उनके वारा च त पा  के साथ रा य आदश  को भी ढाला I 
2. शा ीय सं कृत सा ह य 
सं कृत सा ह य क  व वधता और प क  समृ  के लए शा ीय सं कृत उ लेखनीय है। 
सं कृत न ेलंब ेसमय तक महाका य, छोट  क वता वक सत क । इसन े चतंनशील, नै तकतावाद , 
ऐ तहा सक और कथा का उ पादन कया। इसन ेकै पो नामक शलै  वक सत क । सं कृत क व 
न ेकई कार दए जसेै क वीर नायक, सामािजक काशन, लंब ेनाटक और छोटे नाटक, िजनम 
एकाकं  नाटक, एकालाप, ऐ तहा सक और राजनी तक और धा मक और अलकंा रक नाटक शा मल 
ह। सं कृत म का य  क  शु आत का पता लगाना आसान नह  ंहै 
महावा य 
महावृ  बु च रत और सौ दरानदं पहले दो महावा य ह। वह पहल  शता द  ई वी के राजा 
क न क और वय ंबौ  थे। का लदास के दो सबसे मह वपूण महाका य  म रघुवशं और कुमारा व 
ह, जो संभवत: पाँचवी ंशता द  ई वी के ारंभ के थे। रघ ुके वंशज रघुवशं का वणन उ नीस 

ख ड़  म कया गया है, जो अपन ेपूवज और उ तरा धका रय  के साथ राम क  कहानी है। दल प 
से शु  होकर, कहानी अि नवण क  मृ यु के साथ समा त होती है। कुमारसभंव म स ह ख ड़ ह। 
माघ का शशपुाल वध असाधारण यो यता का एक महावा य है। यह अपन ेतीन गुण  के लए 
स  है; सरलता ,अथ क  समृ  और क पना क  सादगी। । ऐ तहा सक का य  म, क हण क  

राजतरं गणी सबसे मह वपूण है। 
गी तका य 
आम तौर पर सं कृत म गीत छोट  क वताए ँह। येक गीता मक क वता क  यो यता सरल, 

य  और भावह न भाषा म य त क  गई है, जो पाठक  के दल  को रोमां चत कर सकती 
है।का लदास मेघद त या मेघ दतू कसी भी भाषा म एक गीता मक म ण और सबसे अ ु त मे 
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क वता है। इसम 115 च  क  रचना होती है, दो भाग  म वभािजत होते ह। यह थीम एक ेम 
संदेश है, जो यामा वारा भेजा गया है, जो रामा गर  म रहन ेवाले एक नवासन है, जो शहर 
अलका म अपनी प नी के घर से दरू एक बादल के मा यम से आता है। जयदेव वारा 
गीतगो वदं एक उ लेखनीय हैI यह मानव आ मा के सव च देवता के सबंंध म द य मे और 
अ य  प से संकेत के साथ काम करता है। 
भरत मु न, ना यशा  नामक ंथ के लेखक ह। नाटक म कई अ य कार के नाटक य न पण 
ह जैसे- काश, भास, हसन, और अ य का आ व कार उनके वारा कया गया था। 
शा ीय सं कृत सा ह य म प रय  क  कहा नया ंऔर दंतकथाए ंउनके मह वपूण मू य के लए 
उ लेखनीय ह। नै तक त बबं और दाश नक कहावत दंतकथाओ ंक  वशेषता है। 
व णुमतृ का पंचतं  सबसे महान उपदेशा मक कथा है और दु नया क  लगभग हर मुख भाषा 
म इसका अनवुाद कया गया है। नै तक मू य  के बारे म कुछ राजकुमार को नदश देन ेके लए 
काम लखा गया था। इन कहा नय  के मा यम से व भ न मानवीय दोष  को उजागर कया 
जाता है। हतोपदेश एक पुरानी कथा है िजसम घरेल ूऔर वदेशी नी तय  का नदश शा मल ह। 
जा भलद त क  प रय  क  कहा नय  के वैतालापंचवी के कई सं ह  के बीच, िजसम एक गॉब लन 
राजा व मा द य को प चीस ि वज़ क  कहा नया ँसुनाता है, दलच प है। इसम सहंासन पर 
च  वारा राजा को सुनाई गई ब तीस कहा नय  का एक सं ह है।  
इस कार, शा ीय सा ह य को ान का बगीचा कहा जाता है। आधु नक व ान के वकास के 
बावजूद, वतमान पीढ़  के जीवन और वचार पर शा ीय सा ह य के भाव को नजरअंदाज नह  ं
कया जा सकता है। यह वचार और शैल  क  उ कृ टता है जो ला स स को जीवन देती है। 
इस लए इस मशीनी यगु म भी कोई संकेत नह  ंहै क ला स स गर रहे ह। ान क  हर शाखा 
म उ लेखनीय सा ह य केवल हमारे पूवव तय के वचार क  समृ  क  गवाह  देता है। 
3. आधु नक सं कृत सा ह य: 
सं कृत सा ह य ने बीसवीं शता द  के आगमन के साथ एक नए चरण म वशे कया और 
सं कृत लेखक  का वर रोमां टक क पना से यथाथवाद क  ओर अ सर हुआ। आधु नकता के 
हमले न ेसं कृत सा ह य म एक नई ग त पैदा क । इसे बदलते सामािजक-राजनी तक प र य 
क  समझ के साथ चि नत कया गया था। 
क पना क  भ नता और तु त म अतंर आधु नक पाठक को पसंद आता है। दन - दन-पाठक 
सा हि यक ग त व धय  म आधु नकता के बारे म जानते ह। अ तरंजना क  ओर झुकाव, 
अ तशयोि तपूण श द  का उपयोग, अ य धक शसंा, परुानी चीज  म व वास, और बदलती 
प रि थ तय  क  समझ क  कमी कुछ सीमाएं ह। कुछ लेखक  न ेशा ीय भावना के साथ और 
पुरान-ेपुराने प  को अपनाना जार  रखा है। ले कन उनम से काफ  लोग  ने इन प  को इन के 
माण के साथ जोड़ दयाI  

इस तमान को प ट करते हु ए सं कृत म कई उ कृ ट लेखक ह। 
स य त शा ी न ेसह  ट पणी क : 
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“इसक  वषय व त,ु इसक  श दावल , इसक  शलै  और तकनीक इस सा ह य को आधु नक 
बनाती है। समान याओ ंऔर नाममा  यय के साथ भी इसका एक अलग प है। यह 
आधु नक जीवन, उसके दद और वेदनाओं, उसके वचार  और वचार  को दशाता है’’I1. 
 यह वह सा ह य है िजसक  आंत रक वय ंपरुानी है ले कन इसक  बाहर  बनावट नई है; यह 
नरंतरता और प रवतन क  एक अनोखी घटना का त न ध व करता है, अतीत और वतमान क  
नज़र, अतीत जो इसे और वतमान को दान करता है जो इसे वतमान दन से जोड़ता है।  
ो। रवी  कुमार पांडा भी ट पणी करते ह: 

“बीसवी ंसद  आधु नक सं कृत सा ह य के इ तहास म एक मह वपूण अव ध है। यह वह समय 
था जब महान दमाग देश के लए आव यक प म मानवतावाद क  थापना के लए प रवतन 
और नवाचार  को लाने के लए अ भनव वचार  के साथ य त थे’’I2. यह शां त और वतं ता 
का समय भी था। मनु य गुलामी से पूर  तरह मु त था। सद  ने कई नई चनुौ तय  को वीकार 
कया है और आधु नकतावाद के साथ-साथ पनु थानवाद क  एक ताजा हवा को भी समायोिजत 
कया है। इस सद  का रचना मक सा ह य अपनी व वधता और प  क  समृ  के लए वशषे 
प से उ लेखनीय है।  

 
इस अव ध का सं कृत सा ह य कुछ नए झान  का खलुासा करता है, जो मु य प से आधु नक 
सं कृत के वकास के लए िज मेदार ह।‘’3.अब आधु नक सं कृत सा ह य तेजी से इंडोलॉजी के 
े  म सीखन ेक  एक वतं  शाखा के प म उभर रहा है। कई सह ा द  के सं कृत सा ह य के 

गौरवशाल  इ तहास के बावजदू, भारत के सा हि यक समाज म एक मजबूत आधार है क 
आधु नक सं कृत सा ह य रा य सा हि यक रचना मकता क  ऊंचाइय  क  तुलना म बहु त पीछे 
है। 
अ पा शा ी रा शवडकेर, भ  मथरुानाथ शा ी, पं डता ामा राव, मथरुा साद द त, वी। 
राघवन, राम करण शमा, स य त शा ी, अं बकाद त यास, अ भराज राज  म ा, ह रनारायण 
द त, रेवंत, रेवंत, रेवंत, रेवंत, रेवती जग नाथ पाठक, बेचलूाल अव थी, प  शा ी, केशब चं  
दाश, रवी  कुमार पाडंा, हरेकृ ण स पथी, ओग त पर त शमा, पं। दगंबर महापा , पं। 
म थला साद पाठ , ी नवास रथ, षकेश भ ाचाय, हरेकृ ण मेहर, कलानाथ शा ी, ओम 
काश पाडंेय, ह र चं  रेनापुरकर और अ य क  एक आकाशगंगा। सं कृत लेखक  न ेसमकाल न 

घटनाओ ंके साथ खुद को नकट सपंक म रखा और वतं  प से उस ताजा साम ी का उपयोग 
कया िजसके साथ व ेसंपक म आते ह। सं कृत सा ह य म आधु नक झान पि चमी सा ह य के 
संपक के मु य प रणाम ह; िजन मखु प  म नई च य त क  गई है, व ेसं कृत प काओ ं
क  शु आत, पि चमी ला स स के अनवुाद, लघ ुकथा का वकास, छोट  क वता और उप यास, 
कथा म वणना मक, वणना मक और आलोचना मक लेखन के वकास के ग य का वकास है। 
नबधं 
आधु नक सं कृत सा ह य म व वध प और वषय ह। एक प के प म नबधं भी अलग से 
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वक सत कया गया था। इस फॉम के वकास म व भ न कूल और कॉलेज क ाओं के लए 
ताजा ग य ंथ  के वारा मदद क  गई थी। हम वशषे प से दो लेखक  को देख सकते ह 
िज ह ने नबधं, हमराज अ वाल और ु तकांता शमा क  पु तक नकाल  ह। ‘’पूव के सं का रता 
ब ध- द प म, हाल के वै ा नक ग त, क मीर न, खा य ि थ त, वतं ता के चार वष, 

अ णी देश  के गठन जसेै आधु नक वषय  पर नबधं ह।‘’4 
दु नया, सं कृत का भ व य, हदं ूकोड बल, भारत का भ व य और सं कृत सखाने का तर का। 
उनके लगु नबाधंा ममला म उ तरा  वारा नपटाए गए वषय  म कुछ ह के वषय शा मल ह – 
‘’हु का, एक घोड़े और एक च  के बीच एक संवाद, फुटबॉल मचै, तीसर  ेणी क  रेलवे या ा, 
धम नरपे  रा य, संयु त रा  सघं, चुनाव और म ता, टॉक ज, ल यह न क  खशुी भटकते हु ए, 
पक नक, शौक, खलाड़ी क  आ मा, आ द। दगंबर महापा ा न े नब धबोध वलास नामक नबधं  
का एक सं ह लखा है। इसम 43 छोटे नबधं शा मल ह।‘’5. 
लघकुथा 
समकाल न सं कृत म लघ ुकहानी यह दशाती है क सं कृत के ऊपर आन ेवाले नए वकास। इस 
तरह क  लघुकथा सं कृत के लए नई नह ं है। आधु नक काल क  ओर से, नए कार क  लघ ु
कथाए ँसं कृत क  प काओं म दखाई दे रह  थी;ं उनक  सं या अब बढ़ गई है। सं कृत म ऐसे 
कई लेखक ह जो इस आधु नक प के साथ याय कर सकते थ।े 
वा त वक आधु नक लघुकथा को लेने से पहले, लेखक  ने सं कृत छा  को सरल सु चपूण ग य 
कथाओं को पढ़ने क  साम ी के प म देने क  आव यकता महससू क , और इस उ े य के लए 
सा ह य का एक अ छा सौदा तैयार कया।  
अनवुाद 
अब हम लेखन के एक वग को देख सकते ह, िजसे नि चत प से पि चमी भाव , उप यास 
वारा आधु नक और आकार कहा जा सकता है। अनवुाद, पांतरण और मलू तु तय  तीन  

तर क  से इस वग को समृ  कया गया है। अ पा शा ी ने बं कम चं  क  लाव यमयी का 
तपादन कया, पहले उनक  प का सं कृत चं का म छपी और फर एक अलग पु तक के प 

म बार-बार जार  क  गई; उसी स  बगंाल  उप यासकार कपालकंुडला का अनुवाद ह र चरण न े
कया था। 
“ह रहर शमा आयल ने ब च  के लए लोक य अं ेजी कहा नय  का अनवुाद कया है और इस 
तरह के शीषक के तहत का शत कया है: जो एंडरसन के सं कृत-लोक य लोक य पि चमी 
कहा नय  को लाते ह। जोनाथन ल वगं टोन सीगल शीषक के तहत रचड बाख वारा एक 
ेरणादायक पक का अनुवाद एक जनै मु न ी वारा सं कृत म कया गया हैI ‘’6  
व भ न लेखक  वारा उप यास का सं कृत म अनवुाद कया गया हैI 
इ क सवी ंसद  के पाठक अनवुाद का े  ह। कई मह वपूण और उ कृ ट रचनाओं का वशषे प 
से उप यास  का सं कृत म अ य भारतीय भाषाओं से अनुवाद कया गया है जसेै क ओ ड़या, 
क नड़, हदं , त मल और बंगाल  आ द। पं डत ीराम दवे ने ेमचंद और अ य रचनाओं के 
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नमला का अनवुाद कया है। एस. एल. भ ाचाय के चार उप यास  का सं कृत म अनुवाद कया 
गया है। ह रशकंर परसाई के जाला और वाला का हदं  से सं कृत म अनवुाद कया गया है। 
भगवतीचरण वमा के च लेखा का हदं  से सं कृत म अनुवाद कया गया है। यह आधु नक 
सं कृत सा ह य क  अनठू  वशेषता और ग तशील कृ त को दशाता है। 
गजलजा लका 
गजल या गजलजा लका उन लोक य का य प  म से एक है िज ह आधु नक सं कृत सा ह य 
ने उद ूसे उधार लया है। उद ूगजल  को आम तौर पर यार, सु ंदर लड़क  और शराब जसेै ि लच 
वषय  पर क त कया जाता है ले कन डॉ.अ भराज राज  म ा ने देवभि त क  ग रमा के साथ 
कोई समझौता नह ं कया है और सं कृ त, धम, मानवीय भावनाओं, देशभि त आ द वषय  पर 
गज़ल लखी ह। 
अतः हम कह सकते ह क दाश नक और धा मक ंथ , साथ ह  क वता, सगंीत, नाटक, 
वै ा नक, तकनीक  और अ य लोग  क  एक समृ  परंपरा को शा मल करते हु ए सं कृत हदं ू
ंथ  क  मुख भाषा रह  है। यह ऐ तहा सक पांडु ल पय  के सबसे बड़ ेसं ह म से एक मखु 

भाषा है।सं कृत कभी भी एक मतृ भाषा नह ं थी और यह अभी भी जी वत है, हालां क इसक  
यापकता ाचीन और म यकाल क  तुलना म कम है। सं कृत हदं ूप काओ,ं योहार  का एक 
अ भ न अंग हैI 
न कष 
1 शा ी, स य त, सं कृत अ ययन: नवीन प र े य, पृ ठ .42 
2 ‘’ पृ ठ 45    
3. रवी  कुमार, बीसवी ंशता द  क  सं कृत क वता के े  म कुछ नए झान, पृ ठ 24 
4. म ा, राजे , सं करण।, पाठ  राधाव लभ, अ भनवपुरा सक, नंद ववाक, पृ ठ .1 
5.शा ी, देव ष कलानाथ, "सं कृत म रचना मक लेखन - 21 वी ंसद  का प र य" एड; गो वदं 
चं  पाडंे, डीके, वॉ यूम -18, पी ..37 
6. ओ.  पी. सट डॉट कॉम 
 
 
 

Page 181 of 220



  
INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:10(7), OCTOBER :2020 

 

www.ijmer.in  
 

PHYTOCHEMICAL ESTIMATION OF NYCTANTHES ARBOR-TRISTIS 
PLANTS 

Pankaj Kumar 
Department of Biotechnology , J.L.N.College, Dehri On Sone Rohtas, Bihar 

 
 
Abstract:- 
It is believed that more than 25% of modern medicines are directly or indirectly derived 
from plants.Nyctanthes arbor-tristiscontain various secondary metabolites with great 
potentials. In this context, it is worth mentioning that Indian medicinal plants are 
considered a wide source of several pharmaceutically active principles and compounds 
that are commonly used in home remedies against multiple ailments. The objective of 
this research is to conduct the preliminary photochemical screening, of Nyctanthes 
arbor-tristis.Nyctanthes arbor-tristisleaves and stem were collected in January. Extracts 
of plants parts were prepared using solvents like water (cold and hot) and organic 
solvents (methanol, ethanol, ethyl acetate, acetone). It prepares to the extraction, 
screening and identification of the medicinally active substances found in plants. Some 
of the bioactive substances that can be derived from plants are carbohydrate, protein, 
flavonoids, alkaloids, tannin, and phenolic compounds. 
 
I. INTRODUCTION 
 

Nyctanthes arbor-tristis is a shrub or a small tree growing to 10 m (33 ft) tall, with flaky 
grey bark. The leaves are opposite, simple, 6–12 cm (2.4–4.7 in) long and 2–6.5 cm 
(0.79–2.56 in) broad, with an entire margin. The flowers are fragrant, with a five- to 
eight-lobed white corolla with an orange-red centre; they are produced in clusters of two 
to seven together, with individual flowers opening at dusk and finishing at dawn. 
The fruit is a bilobed, flat brown heart-shaped to round capsule 2 cm (0.79 in) diameter, 
each lobe containing a single seed. Various parts of the plant like seeds, leaves, flowers, 
bark and fruits have been investigated for their significant pharmacological activity. 
Phytochemicals like flavanoid, glycoside, oleanic acid, essential oils, tannic acid, 
carotene, friedeline, lupeol, glucose, benzoic acid have been reported for significant hair 
tonic, hepatoprotective, anti-leishmaniasis, anti-viral, antifungal, anti-pyretic, anti-
histaminic, anti-malerial, anti-bacterial, anti-inflammatory and anti-oxidant activities. 
 
II       Materials and Methods 
 
A. SAMPLE COLLECTION  

 
The entire plant samples were collected in January 2019.  
 
B. PREPARATION OF PLANT EXTRACTS USING AQUEOUS AND 

ORGANIC SOLVENTS 
Extracts of various plants parts (leaves and stem) of Nyctanthes arbor-tristiswere 
prepared using solvents like water (cold and hot) and organic solvents (methanol, 
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ethanol, ethyl acetate, acetone). Fresh plant parts collected were surface sterilized with 
0.1% HgCl2 and washed repeatedly with sterile phosphate buffer saline (pH 7.2) 
followed by distilled water. Plant parts were than dried at 500C using electric drier and 
crushed with the aid of a mechanical grinder to powdered form. These powdered plant 
parts were used to prepare different extracts as described below. 
1) Aqueous extract 
Fifty grams of dried coarse powdered plant parts were soaked in autoclaved triple 
distilled water under constant stirring. The filtrate was collected three times at 24 h 
intervals during a total extraction period of 72 h. The aqueous dry extracts were 
obtained by concentrating the extract liquid under reduced pressure at 40°C using a 
vacuum rotary evaporator. The dry extracts were stored at –20 °C until use. 
2) Organic solvent extracts  
The dried samples were ground to coarse powder form and phyto-constituents were 
extracted by Soxhlet extractor at 60˚C using various solvents like methanol, ethanol, 
ethyl acetate and acetone. The extracts were evaporated to dryness on the rotary 
evaporator and stored in a refrigerator at 4˚C until required for use. Dry weight of 
powder before and after extraction was taken to calculate expected total amount of 
phyto-constituents extracted with given solvent. 
C. QUALITATIVE ESTIMATION OF PHYTOCONSTITUENTS 
These extract were subjected to chemical test for different phytoconstituents viz. 
alkaloids, carbohydrates, phenolics, flavonoids, proteins, amino acids, saponins using 
the standard procedures described (Gupta and Sharma, 2011; Tease and Evans, 1989). 
Test for Proteins &Amino acids  
a) Ninhydrin test: To the 2 ml extract 2 ml on ninhydrin reagent was added & boil for 
few minutes, formation of bluish purple colour indicates the presence of amino acid.  
b) Biuret’s Test:To 1 ml of test extract, 4% of sodium hydroxide solution and few 
drops of 1% copper sulphate solution were added. Formation of a violet red colour 
indicated the presence of proteins. 
 
Test for Carbohydrates  
a) Molisch’s Test: Filtrates were treated with 2 drops of alcoholic alpha-naphthol 
solution in a test tube. Formation of the violet ring at the junction indicates the presence 
of carbohydrates.  
b) Fehling’s Test: Filtrates were hydrolyzed with dil. HCl, neutralized with alkali and 
heated with Fehling’s A&B solutions. Formation of red precipitate indicates the 
presence of reducing sugars.  
 
Test for Coumarin  
3 ml of 10% NaOH was added to 2 ml of aqueous extract formation of yellow colour 
indicates coumarins.  
Test for Diterpenes 
Copper acetate Test: Extracts were dissolved in water and treated with 3-4 drops copper 
acetate solution. Formation of emerald green colour indicates the presence of 
diterpenes. (Roopashree, et al., 2008 and Audu, et al., 2007 ). 
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Test for saponins  
One mL of the tepal extract was diluted with distilled water to 20 ml and shaken in a 
graduated cylinder for 15 minutes. The formation of one centimeter layer of foam 
indicates the presence of saponins.  
Test for Alkaloids 
a) Mayer’s Test: Filtrates were treated with Mayer’s reagent (potassium Mercuric 
Iodide). Formation of a yellow colored precipitate indicates the presence of alkaloids.  
b) Wagner’s Test: Filtrates were treated with Wagner’s reagent (Iodine in Potassium 
Iodide). Formation of brown/reddish precipitate indicates the presence of alkaloids.  
Test for Flavonoids 
a) Alkaline Reagent Test: Extracts were treated with few drops of sodium hydroxide 
solution. Formation of intense yellow colour, which becomes colourless on addition of 
dilute acid, indicates the presence of flavonoids.  
 
Test for Tannins  
a) Lead acetate Test Few drops of 1% lead acetate were added to 2 ml of extract. The 
formation of yellowish precipitate indicated the presence of tannins.  
b) Ferric Chloride Test  
Extract solutions were treated with 5% ferric chloride solution. As per Culet et al., 
(2010) formation of blue colour indicated the presence of hydrolysable tannins and 
formation of green colour indicated the presence of condensed tannins 
II. RESULT AND DISCUSSION: 

Table 1 
Preliminary phytoconstituents analysis of Nyctanthes arbor-tristis leaves 
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Table 2 
Preliminary phytoconstituents analysis of Nyctanthes arbor-tristis stem 
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ABSTRACT 
The present empirical study aims to examine the probable impact of crude oil price 
shocks on the macroeconomic variables. The historical annual data, from FY 1984 to 
FY 2018, of seven macro-economic variables from 10 global economieshas been 
extracted. from the official website of World Bank. The study also considers new 
macroeconomic variables like Merchandising trade, Trade as percentage of GDP that 
was overlooked by precedingresearch but lift the significant global weightage as 
economic indicator. The findings indicate that GDP growth is the macro-economic 
variable that was highly influenced by oil price movements across all global economies. 
The study finds India as the most vulnerable economy, among all under study 
economies, to the oil price shocks. The policymakers must consider the whip out the 
negative impact of global volatility in oil price movements and galvanize its economic 
sectors.  
 
Key Words- Top 10 Global Economies, Crude Oil, Regression, E-views 
 
Introduction 
Undoubtedly, Crude Oil is one of the most traded global commodities in global energy 
market. Crude oil has been taken into account as crown jewel as it persistentlyperforms 
a pivotalfunction in mechanising the global economy. Taghizadeh-Hesary, 
Rasoulinezhad, and Yoshino (2018)observed that Crude oil is used to mobilise tractors 
and machinery, to nurture livestock and in establishing seamless supply chain system. 
Shahbaz et al. (2017)portray the significant role of crude oil in boosting the 
productivityacross wide range ofeconomic sectors.Crude oil splits the global economies 
into two categories: Oil importing and Oil exporting countries. Ghalyini (2011)studied 
the diversified effect of emerging headwinds and tailwinds in oil price on oil 
distributing countries and Oil importing countries. On one facet it gives an opportunity 
to oil exporting countries to magnify their economic wealth and strengthen the depth of 
their pockets whereas on the other end of the spectrum, it streaks a considerable drag on 
the finances of oil importing countries and provides a gloomy outlook to the economy 
as it imposeadditional burden on their GDP expenditure. The rising oppression of 
industrialization and urbanization in emerging nations contributes significantly to the 
breathtakingly rise in crude oil demand. The uneaseness in the global economy has 
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remarkable influence on the relationship between energy commodities and economic 
development across the globe.Balcilar and Ozdemir (2013) observed a significant 
impact of fluctuation in oil prices on the economic indicators as crude oil has been 
playing a decisive role at international trade arena.Frequent soarin crude oil prices 
makes the manufacturing, industrial and agriculture sector enormous unpredictable as it 
escalates the input cost burden on domestic products of oil importing countries. Baffes 
(2007) portrayed a positive influence of rise in oil price on the price of commodities like 
food commodities, metal commodities etc. Mehara (2007) documented a significant 
relationship between oil consumption and GDP of economy. A significant portion of 
economic operations depend upon the oil as key source of energy producer. Kilian and 
Park (2009) observed aadvantageousrepercussion of rise in oil price on growth of 
global economy. The persistent ebb and flow in global crude oil prices further deeper 
the fiscal deficit of emerging as well-developed economies. It further dents the 
profitability of companies as well as their stock performance. Therefore, the 
performance of stock exchange is further perceived to be affected by supply of crude 
oil. The dynamic tendency of association between crude oil price and economic 
important elements including stock exchanges has fascinated analysts, policy makers 
and economists to dive deeper to validate the relationship. Arouri et al. (2011) observed 
a cross hedged relationship between oil price and stock market and depicted asignificant 
impact of volatility in oil price on the economy as well as portfolio return of investors.  

It is vital for analysts, investors and policymakers to comprehend the vibrant 
changes in the relationship between macroeconomic indicators and crude oil. In the 
existing literature, some studies demontarted a positive effect where as some shows 
negative impact of oil price spillover on the economic conditions of global economies. 
The majority of the existing research studies remained focussed upon the either US, 
group of oil importing economies (Jawad, 2013) or individual emerging economy 
(Mehrara, 2011; Mordi and Adebiyi,2010). The vast chunk of literature considered 
historical data of GDP and exchange rate.  No latest study (on the basis of existing 
literature) has considered the impact of crude oil price movement on the export of goods 
and services, import of goods and Trade, collectively as these economic activities 
contribute significantly to GDP of any economy.The present study fills the research gap 
through exploring new aspects of impact of crude oil price fluctuation on 
macroeconomic activities of major global economies collectively. The paper aims at 
measuring the impact of oil price fluctuations on top 10 GDP based economies across 
the globe which include both emerging and developed economies. It demonstrates the 
sincere effort in the direction of advances the extant body of research on degree of 
influence of crude oil price in international market on economies of developed and 
developing countries.   
The remaining paper is organised as follows. Section 2 presents the review of existing 
studiesrelated to the crude oil price and macro-economic indicators. Section 3 
encompasses the description of research data and methodological framework. Data 
Analysis and estimation of results is demonstrated in Section 4. The final section 
presents the conclusion and suggests research insights for future work. 
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Literature Review 
 
The long line of previous research studies demonstrated a wide array of influence of 
fluctuation in oil price and economic activities.Jin (2008) studied the relationship 
between Oil price and economic growth in Japan and China and found a negative 
impact of sharp hike in oil prices on economic growth on these countries. Samimi and 
Shahryar (2009) studied OPEC countries to investigate the effect of crude oil on their 
economies during a period from 1970 to 2005. The results showed that the effect of oil 
price shocks varies across countries. For some countries oil price shocks have positive 
long run effect on GDP whereas for other countries GDP is affected negatively for short 
run. Umar and Hakeem (2010) determined the effect of crude oil price shocks on 
macroeconomic variables; GDP, Money Supply, CPI and Unemployment rate. The 
findings depicted that oil price shocks significantly affect the performance of all the 
macroeconomic variables under study except CPI. Mehrara and Dehkarsalari 
(2011)observed significantinfluence of surge in fluctuation in global oil market onthe 
economic policies.Shaari et.al. (2012) examined the probable effect of crude oil shocks 
on the Malaysia’s inflation rate. The study was confined to year –on – year from 2005 to 
2011. The findings of study indicated a direct relationship between crude oil prices and 
nation’s inflation rate. An upward trend in oil price movement witnessed a immediate 
rise in inflation.Adedokun (2012) demonstrated the effect of crude oil price on Nigeria, 
an oil exporting country during 1975 – 2009. The results found a significant impact of 
income from export of oil on economic growth both in short run as well as long run 
economic period. Alley et al. (2014) studied the effect of oil shocks on Nigeria during 
1981-2012.  The results demonstrated a insignificant effect of oil price fluctuation of 
economic activities of Nigeria.Ju et al. (2014) studied the macroeconomic impact of 
China’s international crude oil price shocks and founda negative impact of global Crude 
oil price shock on GDP and exchange rate of China. K. Ju et. al.  (2014) employed HHT 
method to study the impact of crude oil price movement on China’s economy. The 
findings showed that the macro-economy of China did not appear sensitive to global 
crude oil price fluctuation. Only GDP showed its sensitivity to crude oil price where 
other variables i.e. inflation, exchange rate did not produce significant results. Narayan 
et. al. (2014) pen down a negative influence of crude oil price spillover on Asian 
economies and shift the skewness of purchasing power towards Oil importing countries. 
In addition to this, general price level of commodities witnessed a steep elevation that 
further pump up the inflation level in economy. Katircioglu et al. (2015) examined the 
dark shadow of strong momentum of steep increase in oil price on the global economy 
as it further triggers the inflation and economic recession in many countries. Negi 
(2015) depicted negative influence of surge in oil price of GDP of emerging Asian 
economies like India and China whereas a contrary effect has been noticed on GDP of 
emerging economies of other side of globe i.e. Russia and Brazil. Gyagri, Amarfio and 
Marfo (2017) considered OPEC as one of the major powersaccounted for crude oil price 
changes. The results of study of Punati and Raju (2017)reported similar directions.  
The outcome of the research study revealed a remarkable impact of OPEC price on 
Indian basket. Sarkar and Mathew (2018)found that Indian basket crudeoil price is 
influenced by Brent and OPEC crudeoil price.Zhifu et. al. (2018) observed that change 
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in crude oil price affect the exchange rate through various indirect modes like oil supply 
demand fluctuation, new oil field development and development in exploitation 
technology. Qiang W. et. al. (2018)found that international crude oil price volatilityhas 
a significant impact on the change in rate of oil-importing countries through relative rate 
of inflation,BOPs, Speculation and other expected channels. Yasmeen et.al. (2019) 
reported that the three economic sectors i.e. manufacturing, livestock and electricity 
sector are negatively influenced by the increase in crude oil price. It increases the cost 
of production of goods.Oil price fluctuation has detrimental effect on the economic 
growth in the context of uncertainty in economic policy (Ahmad et.al.,2017), human 
development (Marza et.al., 2018) and Business cycle (Ponka and Zheng, 2019). 
Objective 

The primary objective of the current research work is to study the impact of 
crude oil price movement on top 10 GDP economies. 
Research Framework 

The present empirical study is employed to examine the impact of crude oil 
price shocks on the macroeconomic variables. 
Time Frame 
Time series historical data for the present researchhas been extracted from FY 1984to 
FY  2018 as the starting point and ending point has been constrained by the availability 
of data related to the under study variables for the research. The data has been obtained 
from the official website of World Bank (World Bank Indicators). A total 350 
observations have been taken for each variable under study during a specified time 
period for all countries. 
Research Variables 
Seven macroeconomic indicators (GDP growth; Energy Import; Oil rent; 
Inflation(Consumer Price Index); Export Goods, Merchandising Trade& Services and 
Trade) have been considered as dependent variables. Their values are considered in 
percentage as their availability on World Bank website. Countries have been selected 
for the study on the basis of their GDP. Top 10 countries with highest GDP have been 
selected for executing of results (Annexure 1). 
Statistical Techniques 
Linear regression has been employed to measure the potential impact of oil price 
movement on the global indicators across 10 countries. E-views statistical package has 
been applied to execute the statistical analysis of time series statistical data. Serial 
correlation among residuals has been identified among the variables. LM test has been 
used to identify the serial correlation in E-views. One lag has been used to eliminate the 
serial correlation among the variables.The following regression equation has been 
formulated for each country under study 
 Yt = α + β1*Crude Oil Price 
  Where, Yt  is the macroeconomic variable  for a particular model in year t. 
Linear regression has been executed for six times (once for each variable) for each 
country. Thus, total sixty linear regression models were performed in E-views to 
analyze the probable effect of crude oil price fluctuation on the macroeconomic 
variables under study.  
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Data Analysis & Interpretation 
The results of all the regression models have been discussed in the ensuing section. 
Firstly, to ensure the dependability of the regression models, various assumptions 
related to the residuals were examined, whose results are given in the following tables. 
Table I gives the results of LM test for checking the serial correlation among variables. 

Table - I 
Results of LM - Test 

Countries Energy 
Import

s 

Exports 
of 

G&S 

GDP 
Growt

h 

Inflation Merchandising 
Trade 

Oil 
Rent 

Trade 

USA 0.762 0.238 0.435 0.531 0.429 0.5996 0.233 
China 0.398 0.906 0.832 0.724 0.022 0.045 0.416 
Japan  0.194 0.781 0.359 0.287 0.129 0.872 0.934 
Germany 0.042 0.831 0.326 0.412 0.459 0.435 0.445 
India 0.919 0.136 0.651 0.233 0.486 0.149 0.612 
UK 0.454 0.542 0.535 0.4516 0.768 0.683 0.611 
France 0.294 0.611 0.458 0.322 0.438 0.284 0.435 
Italy 0.347 0.921 0.947 0.557 0.828 0.796 0.121 
Brazil 0.672 0.534 0.934 0.596 0.642 0.497 0.621 
Canada 0.673 0.570 0.745 0.432 0.536 0.626 0.429 

Source: E-views output 
The statistics depict that all the values of LM test for all variables across 10 countries 
fall beyond p-value (0.05). It signifies the non existence of serial correlation among the 
variables. 
Table – II depicts the statistical value of Durbin Watson test for examine the 
autocorrelation among residuals.  

Table –II 
Durbin Watson – Test Summary Table 

Countries Energy 
Import

s 

Exports 
of 

G&S 

GDP 
Growt

h 

Inflation Merchandising 
Trade 

Oil 
Rent 

Trade 

USA 2.032 1.254 1.881 1.596 1.232 1.816 1.526 
China 1.455 2.012 1.556 2.047 1.674 1.355 1.489 
Japan  2.599 1.715 1.609 2.450 2.331 1.953 1.765 
Germany 1.455 2.012 1.556 2.047 1.674 1.355 1.598 
India 1.641 1.496 2.001 1.767 1.569 1.820 1.784 
UK 1.652 1.672 1.658 2.016 1.659 1.629 1.721 
France 1.534 1.964 1.649 1.812 1.549 1.670 1.853 
Italy 2.207 1.835 1.864 1.908 1.643 1.857 1.834 
Brazil 1.847 1.425 1.928 1.655 1.732 1.991 1.942 
Canada 1.493 1.720 1.687 1.490 1.525 1.620 1.583 

Source: E-views output 
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The above table depicts the outcome of Durbin Watson statistics. The results indicate 
the interference about the first order serial correlation among the variables.  As the 
above depicted values lies around 1.5 and 2 soit shows that under study variables are 
free from serialcorrelation. It indicates about presence of the linear association among 
the adjacent residuals of regression model. 

Table - III 
Jarque Bera Test (Normality of Residuals) 

Countries Energy 
Imports 

Exports 
of 

G&S 

GDP 
Growth 

Inflation Merchandising 
Trade 

Oil 
Rent 

Trade 

USA 1.530 0.782 5.304 1.089 1.494 3.892 1.732 
China 3.037 0.968 0.466 18.47 1.006 2.374 1.236 
Japan  7.708 3.455 1.005 2.370 3.552 .4553 3.548 
Germany 4.107 0.567 0.652 2.701 0.525 1.846 2.678 
India 2.429 0.462 0.076 3.457 1.293 0.732 1.468 
UK 1.406 0.329 0.603 0.058 0.742 0.055 3.127 
France 4.090 2.107 0.243 0.543 0.580 0.784 2.843 
Italy 3.455 1.518 0.336 1.863 0.899 0.705 0.847 
Brazil 4.423 2.677 0.469 2.305 0.912 0.812 1.576 
Canada 1.336 1.470 0.474 1.945 0.610 0.853 0.925 
Source: E-views output 
The statistics depicted in Table III shows the output of Jarque Bera Test of residual 
normality. The results indicate the all the statistical output values lie beyond the 
permissible limit of 0.05. It signifies that all the residuals of regression statistics are 
normal that further confirm the validity of results.  

Table IV 
Breusch – Pagan – Godfrey (Heteroskedasticity Test) 

Countries Energy 
Import

s 

Exports 
of 

G&S 

GDP 
Growt

h 

Inflation Merchandising 
Trade 

Oil 
Rent 

Trade 

USA 0.7203 0.2769 0.1257 0.4136 0.548 0.575 0.358 
China 0.0623 0.3250 0.9351 0.4021 0.079 0.9315 0.160 
Japan  0.3746 0.8946 0.1021 0.544 0.9626 0.5080 0.680 
Germany 0.296 0.387 0.054 0.275 0.296 0.458 0.586 
India 0.426 0.357 0.111 0.124 0.426 0.326 0.149 
UK 0.307 0.157 0.604 0.586 0.217 0.213 0.249 
France 0.074 0.589 0.984 0.149 0.054 0.165 0.329 
Italy 0.160 0.823 0.226 0.249 0.825 0.984 0.472 
Brazil 0.826 0.721 0.176 0.329 0.421 0.492 0.709 
Canada 0.511 0.544 0.207 0.472 0.369 0.841 0.483 

Source: E-views output 
 

Page 192 of 220



  
INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:10(7), OCTOBER :2020 

 

www.ijmer.in  
 

Table IV represents the value of Breusch – Pagan – Godfrey statistical test that was 
employed for examining the Heteroskedasticity among variables.All the statistical 
values lies beyond p-value (0.05) that confirms the non existence of heteroskedasticity 
among residuals. It further ensures the validity of statistical results.  
 
Table V, given below gives regression coefficients and their significance for various 
regression models. 

Table V 
Regression coefficients and their significance 

Countrie
s 

Energy 
Imports 

Exports of 
G&S 

GDP 
Growth 

Inflation Merchan
dising 
Trade 

Oil Rent Trade Total 

USA 0.297 
(0.026)* 

0.099 
(0.419) 

-0.18 
(0.407) 

0.0804 
(0.005)* 

0.340 
(0.009)* 

-0.026 
(0.734) 

0.035 
(0.152) 3 

China 
0.0246 
(0.623) 

0.090 
(0.054) 

-0.0066 
(0.017)* 

-0.0165 
(0.6824) 

0.143 
(0.038)* 

0.004 
(0.617) 

0.158 
(0.048)

* 
3 

Japan  
-0.015 
(0.66) 

0.012 
(0.558) 

0.019 
(0.020)* 

-0.005 
(0.474) 

0.028 
(0.456) 

0.00008 
(0.974) 

0.020 
(0.575) 1 

Germany 
-0.244 

(0.056) 
-0.330 

(0.2601) 
0.156 

(0.560) 
-0.2435 
(0.0251)

* 

0.1049 
(0.032)* 

0.0145 
(0.975) 

0.4135 
(0.245) 

2 

India -0.25927 
(0.035)* 

0.0561 
(0.049)* 

0.4506 
(0.000)* 

0.3464 
(0.218) 

0.3784 
(0.0956) 

0.2114 
(0.000)* 

0.3956
7 

(0.0879
) 

4 

UK 0.34840 
(0.078) 

-0.0214 
(0.155) 

0.16061 
(0.000)* 

0.027368 
(0.000)* 

0.0519 
(0.110) 

0.2804 
(0.617) 

0.0245
6 

(0.0768
) 

2 

France 0.244 
(0.115) 

0.340 
(0.704) 

0.2716 
(0.0560) 

0.244 
(0.065) 

0.0199 
(0.560) 

0.1252 
(0.082) 

0.0456 
(0.003)

* 
2 

Italy 0.26371 
(0.062) 

-0.011565 
(0.212) 

0.36846 
(0.000)* 

0.06573 
(0.013)* 

0.098 
(0.003)* 

0.247 
(0.002)* 

0.2456 
(0.1378

) 
3 

Brazil 

-
0.01234

3 
(0.558) 

0.0005 
(0.813) 

0.37358 
(0.000)* 

0.41078 
(0.001)* 

0.0706 
(0.144) 

0.2926 
(0.047)* 

0.002 
(0.074) 3 

Canada 0.37901 
(0.007)* 

0.3545 
(0.370) 

0.14806 
(0.0730) 

0.02328 
(0.642) 

-0.0065 
(0.950) 

0.3405 
(0.572) 

0.2988 
(0.045) 1 

Total 3 1 6 5 4 3 2 24 
 Source: E-views output 
The statistical output (p-values) depicted in Table – V indicate the significant effect of 
crude oil price movement on macroeconomic variables under study across 10 countries. 
GDP Growth has emerged as a variable which is largely affected from oil shocks among 
others as p-value is significant (<0.05, even all values are 0.000) in all the countries.It 
can also be observed in case of GDP growth that for all countries its relationship with 
oil prices is positive. For all other variables the relationship is mixed in different 
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countries with different signs. Inflation is the second most affected variable after GDP 
Growth across all nations under study as in 7 countries p-value remain significant (< 
0.05). The statistics demonstrated that Exportof goods and services remains least 
affected from rise in crude oil price. Merchandising trade and Energy import. Oil rent 
and Energy import are the two other macroeconomic variables that affect majority of 
countries under study after GDP Growth, Inflation and Merchandising trade. 
 
Findings 
 
By drawing outline on the basis of statistical results aforementioned above, in context of 
countries under study, it has been examined that Japan and Canada are the most shielded 
economy from the turbulent waves generating from ebbs and flows of crude oil price 
shocks.GDP Growth and Energy imports are the variables that are significantly 
influenced from the upsurge in crude oil price. Surge in oil prices, directly or indirectly, 
may lead to rise in labour cost, interest rate increase, import cost of oil, rise in price of 
agriculture inputs that may drag the GDP growth of any country to backward. The 
results are similar to the results of previous studiessuch as (Keyi Ju et al., 2014; Wei and 
Guo, 2016). India, the global emerging economy, shows sign of maximum influence 
from rise in oil price among all the countries under study followed by China and Brazil. 
The economy goes under deep water with surge in oil price as it affects GDP growth, 
Merchandising trade and trade of other commodities of emerging economies. The 
developed economies like US, UK, France, Italy, Japan face the brunt of heat of upward 
pressure of oil price fluctuation in the context of rise in inflation in their economies. 
Rise in Shipping Cost, increase in manufacturing input, increase in international trade 
taxes, rise in price of agricultural input and finished products, surge in transportation 
and distribution Cost may be some of the major reasons behind rise in inflation due to 
upward increase in oil prices. These results are different from the previous studies such 
as (Berument et. al., 2010; Moshiri and Banihashem, 2012; Nusair, 2016). The reason 
behind different results may be their consideration of solely oil exporting countries 
whereas our study represents vast geographic region of globe. 
 
Conclusion 
 
The study has investigated the impact of crude oil price on the macro economic 
variables of top 10 global economies. The study presents the arguments that with 
increase in dependency of emerging and developed economies across various economic 
sectors, international trade gets significantly affected. The global trade shrinks to the 
domestic market with rise in oil price whereas it expands its horizon with reducing the 
oil prices. The study pitches the argument that fuel intensive economic sectors like 
transport, manufacturing, agriculture etc. remain highly sensitive with sky rocketing 
price of crude oil. Even the developed economies do not show any sign of remaining 
immune from negative vibes of oil shocks and gives the glimpses of vulnerability of 
their economy in the present study. The economic output of the countries across the 
globe decline and stock markets may face the bear phase. The study also implies the 
policy makers about their economic outlook during the formation of fiscal and monetary 
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policies with respect to the oil price shocks. The policies must consider the whip out the 
negative impact of global volatility in oil price movements and galvanize its economic 
sectors. The study also suggest to the government authorities to maintain the money 
supply during the uncertain oil movementto tackle the probable economic slowdown. 
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Annexure 
List of Top 15 Countries by GDP 

S. No. Country GDP ($ Billions) 

1 USA 21,439 
2 China 14,140 
3 Japan 5154 
4 Germany 3863 
5 India 2936 
6 UK 2744 
7 France 2707 
8 Italy 1989 
9 Brazil 1847 
10 Canada 1731 
11 Russia 1638 
12 South Korea 1630 
13 Spain 1398 
14 Australia 1374 
15 Mexico 1276 

  Source: IMF World Economic Outlook (October 2019) 
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Abstract: 
 
Youth is the most powerful generation of any country. Talking about today’s youth, this 
is the most honest generation. As the youth belongs to a digital world, they believe in 
transparency. They are very clear about everything. They hardly live in doubt. If they 
appreciate something, they appreciate it wholeheartedly; and if they reject something, 
they will reject it outright. They are clear about their relations as well. They accept the 
same from the people around them too. It is rightly said that “literature is the mirror of 
the society.”  Literature reflects the society as it is. This can be called the power of 
literature, because nothing documents the trends in society better than literature.When it 
comes to youth and their concerns, the only writer whose name strikes in one’s mind is 
undoubtedly Chetan Bhagat. Most of his novels revolve around the life of the youth and 
the issues they encounter.He has nine superhit novels to his credit. He is not only 
popular but is also a voice of the 21st century India. His popularity can be measured 
from the fact that four out of his nine novels have been converted into movies. The 
Time Magazine has named this young author as one of the most influential people in the 
world. 
 
Key words:Youth, Challenges, Solutions, Chetan Bhagat, Society 
 
Introduction: 
 
Youth is the most powerful generation of any country. Talking about today’s youth, this 
is the most honest generation. As the youth belongs to a digital world, they believe in 
transparency. They are very clear about everything. They hardly live in doubt. If they 
appreciate something, they appreciate it wholeheartedly; and if they reject something, 
they will reject it outright. They are clear about their relations as well. They accept the 
same from the people around them too.Today’s youth is honest in a sense that they do 
value honesty. They do not prefer any kind of wrong deed or corruption. At times, they 
are able to raise their voice against injustice. Gone are the days when youngsters blindly 
follow their parents although knowing that they are wrong. Today’s youth tries to find 
logic before following certain traditions or conventions. They frankly ask for a logic if 
they are forced to follow any age-old tradition. This is the most striking characteristic of 
today’s youth.  
 
Another feature the youth possesses is that they have a clarity. If they love someone, 
they will admit it. At the same time, if they hate someone, they will accept that too. 
There is no in between in the minds of today’s youth. They put transparency on a 
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priority level. As they belong to a digital age, they are aware that one cannot hide his or 
her true feelings. So they prefer to be real everywhere.  
 
However, this youth faces depression too. The word depression was not socially in 
existence a few years back, but this has become a well- known word of the Twenty First 
century. The reason could be that the time is changed. People used to face different 
kinds of problems years back and now with the time passed, the problems have also 
gone advanced. Winning the bread was the burning question earlier as people already 
used to have a good family life as well as social life. Contrary to this, getting 
employment has become easier with the advancement of learning, science and 
technology. However, people especially the youth fight the family and social problems 
in this century. They get failure in their love life.  
 
Moreover, they encounter trust issues. At some point, the youth tends to lose their 
loyalty. They find it difficult to be loyal to their partners for so many reasons or 
sometimes for no reason at all. Initially, they find it familiar and comfortable with their 
partners. However, gradually they do not see a perfect match in a person whom they 
have been living with. As a result, they start finding a batter match for them that too, 
secretly. Social media plays the role of an antagonist here. This is a platform where 
one’s life is open to all. People can easily enter to anyone’s privacy. It could lead to the 
breakup of several couples. Here, the irony is youth trusts the social media more than 
his or her partner. On the basis of some random posts, photos or comments they decide 
to leave their partners rather than believing them and standing by them. As it is believed 
that merits do not come without demerits. Along with the bright sides, the youth has 
some dark sides too. 
 
Challenges and Issues faced by Youth: 
 
Today’s youth represents the modern generation. This fact alone distinguishes them 
from the previous generations. It creates the tendency which is the product of 
modernity, affluence and rapid social change. It gives way to the emergence of youthful 
style. The youth in India is very much in process of unfinished development and 
psychological exposure to an unpredictable future. In such a world, where rapid change 
is the rule, the style or rather the way of doing things is more identifiable. The modern 
youth displays the personal and psychological openness, flexibility and incompleteness 
at the same time. A general tendency to revolt is common in youth all over the world. It 
epitomizes the dream of a new life, a new society of freedom and spontaneity; a new 
humanity which aspires to social and cultural change.  
 
An attempt has been made in this paper to place the analysis of the impact of 
modernization on Indian youth in the perspective of modernization of the Indian society 
as a whole. With a reference to Chetan Bhagat’s first two novels, this research paper 
offers the concerns encounter by the youth and the solution they have to win them. In 
any society modernization leads to typical forms of change in its structure whether it is 
the newer role of the society or a fresh mindset of the people living in that society. 
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These changes may be exhibited in the system of social structure which ultimately 
contribute to the growth and institutionalization of new roles and emergence of new 
group. Structural changes involve role differential in almost all spheres of life.  
 
Advancement in science and technology gives impetus to this process and accelerates 
the momentum of change. We are witnessing a phenomenal advancement in technology 
over the last three decades and human beings are experiencing remarkable cultural and 
social changes. This drastic change has generated psychological and social disruptions 
among several people. Moreover, technology has influenced the way we think about life 
in general and interpersonal human relations in particular. Certainly, religion should 
influence all aspects of our life. It regulates our relationship to God and fellow human 
beings. When religion is made insignificant and reduced to one among many other 
forms of cultural expressions, then meaningful existence and interpersonal relationships 
that are cultivated by its presence are threatened. In its place, personal greed and 
intensified forms of individuation breed self-centered and “first me” individualism. If 
these characteristics are not kept in check by concern for the well- being of others as 
taught by religion, it could lead to a self-serving and ego-centered individual. Television 
in particular has gone beyond its decree to assist the family and the school in providing 
visual aid and education to the young. It has taken upon itself to appeal to the 
destructive and disintegrative instincts, to provoke greed, unlimited self-gratification 
and absence of moral values as well as restraints to its young audience. 
 
Most of the problems facing by today’s youth are not restricted to any one particular 
group, but these are the problems which have affected the Indian youth in general. Most 
discussions of youth have focused on issues such as drug abuse, crime, violence, 
sexuality, unemployment and poverty. However, in addition to these issues, today’s 
youth are afflicted by new challenges.  
 
They are as under: 
1. An identity crisis: Who am I? 
2. Lack of self -confidence and low self- esteem: I am worthless 
3. A sense of hopelessness: Where am I going? 
4. Confusion and ambiguity concerning moral issues: What is right and what is 

wrong? 
5. The negative impact of the electronic media: Is this an entertainment? 
6. Competitiveness in education: the uneven playing field: Excellence by whom? Not 

by me.  
 
Historically, the older generations have managed to transmit their beliefs, values, 
traditions, customs, worldview and institutions to the younger members of their 
societies. This was achieved largely with the help of the impact of socialization 
such as family, religion and the schools. Today, the impact of these institutions has 
been challenged and undermined by new forces particularly the internet and social 
media. 
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In the year 2010, the world encounter various economic, political and environmental 
uncertainties which has made it difficult for young people to plan their future or to 
understand what kind of world they will be living in when they would grow up. Rapid 
technological change makes it difficult to know what kind of skills will be required 
since all professions are becoming obsolete all the time. It is difficult to know what we 
can count on. There are also traps set for young people in terms of dangerous drugs that 
they may still feel inclined to try out just to find out what it is like and sexually 
transmitted diseases. Also there many forms of lunacy such as religious cultism or 
religious extremism which takes a control of the confused ones who are seeking 
answers.  
 

“Our youth now love luxury. They have bad manners, contempt for 
authority; they show disrespect for their elders, and love chatter in 
placesof exercise. They no longer rise whenelders enter the room. They 
contradict their parents, chatter before company. Gobble up their food, 
and tyrannize their teachers” (Padfield, 2011). (Socrates, 469-399 B.C.).  
 

The above lines clearly state the tendencies of today’s youth. What they disdain is high 
authority which can be noted as their broader aspect of equality. However, sometimes 
the youth does not know how to show their disapproval and as a result they might be 
seen as groups who are just supposed to create tensions and troubles. Another demerit of 
today’s youth is that they do not have dreams. They are not bothered to dream a vision. 
Martin Luther had said. “I have a dream” and the dream came largely true. If he had not 
thought of that dream, he would have accomplished nothing in his life. One more 
concern about today’s youth is its indifferent attitude towards, things, situation, politics 
and society. The new cool formula of “let the things be” is proving fatal to the youth. It 
looks like the youth has accepted the saying “cross the bridge when it comes” 
wholeheartedly. This has somehow led them to uncertainty. They are not able to foresee 
the things and as a result they cannot be sure of anything. Also lack of unity and lack of 
spirit are equally responsible factors. The youth might have a disrespect or hatred for the 
government. However, they will never try to challenge the government. Neither will 
they raise their voice against anything which may not be ethically right. They have 
encircled themselves within their own world, which is full of dilemma. This confined 
world hinders them to enter the real world and accept it the way it is or at least be 
courageous enough to fight with the system. This is the time for the youth to realize 
their roles, their power and their responsibilities. They should realize their various 
duties whether it is familial, social, political, economic or national. They should stand 
up for their rights and act like magnet to attract the entire world to them.  
 
However glamourous and glittering the social fabric might have become and however 
secure and stable they might feel under the new dispensation, unrest among the youth 
has been a problem since time immemorial. The chords of their impulses, instincts and 
intuitions have always been vocal and vibrant.  

“Youth is in turmoil. Unrest among the youth are not just literary coinages or 
journalistic flourishes, rather they are the vociferous voices of a vast section 
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of the society that has seen and suffered an all-round erosion and wreckages 
of their dreams and goals” (Awaaz, 2011). 
 

Having been influenced by the philosophies of individualism and existentialism, the 
urban youth is in a state of defiance against the old order, against the status quo. If they 
feel alienated or estranged in the present set up, the fault lies as much with social 
economic fabric and milieu with the present education system. Deprived of the 
opportunity of expanding their intellect or showing the world their adroit and fineness, 
the youth face a problem of subjective isolation and estrangement.  
 
Right from being ground to compete in the grueling competitive examinations to being 
stubbed in the interviews due to lack of intellect or may be charisma, the youth 
undergoes this excruciating trauma to emerge as winners. The most creative and 
colourful, part of them is consumed and swallowed by activities most abject and profane 
in nature.  
 
The issues faced by today’s are not only social and economical but also psychological. 
Compounded with a lonely state of life the urban youth have remained immune to the 
profundity of spiritual heritage of our motherland, its mysticism and its age-old rich 
heritage. Fed on scientific data and attuned to social, political and economic theories, 
the youth find themselves rudderless and helpless when caught in the tempests of some 
personal crisis or jolted by some inexplicable tragedy. The scorning bosses, family 
liabilities, lack of recreational activities or familial concerns, the youth endure the ever-
growing list of problems to establish their position in the society. Even though the ever-
growing list of enigmas for youth may differ across the globe, the crux of the matter is 
that such an indispensable part of the society is reeling under the stress of a myriad of 
challenges. All said and done modern youth, particularly Indian youth can contribute 
towards a big push to the all-round development of our nation. We certainly have it in 
us to shoulder the responsibilities of carrying forward the rich legacy of our nation in 
order to establish ourselves in the world as a developed nation. No matter how bigger 
the challenges are the youth of today are capable enough to accept them and to win 
them also. The youth is considered to be the most powerful part of any nation as the 
future of a country relies on them. They are the ones who can set the social, economic 
and political standards of the nation. Amidst the heaps of issues everywhere, the youth 
can be seen as a ray of hope. They have the strength to change the corrupt system and 
establish a new and better system. They have the ability to create the world of their 
dreams and also lead the future generations to maintain the legacy. Although the youth 
is burdened with a long list of duties today, they are skilled to perform their 
responsibilities well and in a way, they contribute to the development of the nation.  
Exploration of Youth in the Novels of Chetan Bhagat: 
 
It is rightly said that “literature is the mirror of the society.”  Literature reflects the 
society as it is. This can be called the power of literature, because nothing documents 
the trends in society better than literature. In a way, literature presents the issues 
prevailing in the society, be it poverty, corruption, inequality or the issues related to 
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women and gives possible solutions to them. Hence, literature acts as a social reformer. 
When it comes to youth and their concerns, the only writer whose name strikes in one’s 
mind is undoubtedly Chetan Bhagat. Most of his novels revolve around the life of the 
youth and the issues they encounter. While depicting the challenges of today’s youth, 
Chetan Bhagat is a kind of an author who gives possible solution to win the situations. 
He has nine superhit novels to his credit. He is not only popular but is also a voice of 
21st century India. His popularity can be measured from the fact that four out of his 
seven novels have been converted into movies. The Time Magazine has named this 
young author as one of the most influential people in the world. The list of Chetan 
Bhagat’s megahit novels is as under:  

Five Point Someone: What not to do at IIT                           (2004) 

One Night at the Call Center                                                  (2005) 

The Three Mistakes of My Life                                            (2008) 

2 States: The Story of My Marriage                                       (2009) 

Revolution 2020                                                                    (2011) 

Half Girlfriend                                                                        (2014) 

One Indian Girl                                                                       (2016) 

The Girl in Room 105                                                              (2018) 

One Arranged Murder                                                              (2020) 

 
Chetan Bhagat has published his latest novel right in September 2020. When the entire 
world was trapped in a panic situation created because of a virus, when the people have 
lost their patience during this chaotic state, Chetan Bhagat received this tough time as an 
opportunity and began to work on a new book. This act shows that how positive he is as 
a human being. Rather than wasting time or to rest the mind in a couple of lockdowns, 
he kept writing most of the time and we all have witnessed his efforts which took a form 
of the novel. He aptly used the time in creating something and gifted his one more work 
to the society. By and large, Chetan Bhagat has portrayed young, urban middle-class 
Indians in his novels. His novels are set in contemporary India and depict the status of 
the youth in the society. His characters are relatable and the most regular and mundane 
people. All the youth in the novels of Bhagat are full of healthy humor and have a 
sanguine approach to life. 
 
Five Point Someone is the very first novel written by Chetan Bhagat which was 
published in a year 2004. This debut novel is one of the highest selling English novels 
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published in India and remained on the bestseller list until 2011 since its release in 
2004. Being an alumnus of Indian Institute of Technology (IIT Delhi) and Indian 
Institute of Management (IIM Ahmedabad), Chetan Bhagat has set this novel in Indian 
Institute of Technology, Delhi. The author has depicted the life of three students from 
the year 1991 to 1995. The novel is about the adventures of three mechanical 
engineering students Hari Kumar, Ryan Oberoi and Alok Gupta. Hari Kumar is the 
narrator of the novel. This trio fails to cope up with the grading system of the IITs. Ryan 
is a bit smart and outspoken whereas Alok and Hari are mildly cry-babies. The three 
hostel mates and later the best friends get off to a bad start in IIT. They screw up the 
first-class quiz and when they try to make amends, things only get worse. It takes them 
a while to realize that if you try and screw with the IIT system, it comes back to double 
screw you. Before they know it, they are at the lowest echelons of IIT society. They 
have a five point something GPA out of ten, ranking near the bottom of their classes.  
The novel is narrated in the first person by Hari with some small passages by his friends 
Alok and Ryan as well as a letter by Hari’s girlfriend Neha Cherian. It deals with the 
lives of three friends whose elation on making it to one of the best engineering colleges 
in Indi is quickly deflated by the rigorous and monotonous academic work. The novel 
primely projects the numerous attempts by the trio to cope up with and/or beat the 
system as well as Hari’s fling with Neha who just happens to be the daughter of Prof. 
Cherian, the domineering head of the Mechanical Engineering Department. Through the 
story of three friends, the novel describes the various facets of IIT life: the academics, 
the professors, the campus life and the rat race to get better grades. As the title suggests 
the novel is about the cruel grade and mark system which is being practised and 
imposed on students. It is also an honest self-experienced attempt to convey the 
message to the young generation that what could happen if they fail to score good marks 
in educational exams. In fact, the novel begins with a sense of repentance that they are 
not worth undergoing. 
 

“Welcome to Five Point Someone. This is not a book to teach you how to 
get into IIT or even survive it. In fact, it describes how bad things can get 
if you don’t think straight. Funny, dark and non-stop Five Point Someoneis 
the story of three friends whose measly five-point something GPAs come 
in the way of everything – their friendship, their love life, their future. Will 
they make it?”  
 

The lines quoted above are the clear indications of the way students are forced to think, 
act and behave. To put it simply, their talent is imprisoned and they lose their freedom. 
As a result, innovativeness suffers. Ryan with his firm and rebellious nature protests this 
existing system which later on turns into a form of conflict. He literally compares his 
institute with jail where they cannot think innovatively. Ryan has seen a split family 
right from his childhood. As his father runs an industrial business, his wife joins him 
everywhere. Therefore, none looks after Ryan and he was sent to a boarding school. It 
sems like Ryan is not so attached with his family. Even though his parents keep sending 
him expensive gifts like scooter and branded garments, Ryan takes it very casually. The 
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only thing comes to his mind is why his parents never come to meet him? He never 
asked for any gift. All he wanted is his parents time and their love.   
 
Hari is an over conscious young who remains dubious about what he tells or what he is 
going to tell. He has a habit of self-elaborating the views. Although he can easily pass 
the witty remarks on his friends and can make the best use of language, he becomes 
completely blank whenever he encounters any viva. He loses all his intellect and dare to 
answer someone during oral examination. Reading further, it can be realized that the 
present inability of Hari has a connection with his past life. Hari is grown up witnessing 
a poor relation of his parents. His father, who was a retired Army man, used to fight 
with his mother. Being short tempered, he used to get angry on each and every thing and 
also used to bit his wife as well as son. This is the reason why Hari cannot face anyone 
who looks straight into his eyes and questions him.  
 
The third character Alok Gupta belongs to a lower middle class family. His father has 
lost his job because of paralysis attack and so he hasn’t received any pension. Presently, 
his mother is the only bread winner in his family. She works as a science teacher and 
manages to enrol Alok to IIT. As a result, Alok is already pressurised to score well and 
get a good job at the time of campus placement. Alok has an elder sister also. As they 
don’t have enough money, no family is ready to marry her at the loss of dowry. This is 
one more responsibility Alok is bearing. He has to earn a good amount of money so he 
can give dowry for his sister’s marriage. Alok always remains under the pressure that he 
has to find a good job right after he completes his study; then only he can set the things 
right at his house.  
 
During their college time, the trio faces various turmoil and try to fight at each stage be 
it a ragging done by their senior students or falling in love with the Head’s daughter or 
stealing the final year examination papers. Consequently, they cause a big trouble and 
are about to be expelled from the institute. However, their intellect and smart work 
safeguard them. Professor Veera comes their rescue and during the six months detention 
period, the trio works on the most difficult project which permits them to apply for the 
final examination as well as campus placement. Following all is well that end is well 
policy, everything falls at just right place at the end of the novel. Being caught red 
handedly for stealing the examination papers is symbolically the outcome of wrong 
deeds. If we take a look of the present society we find so many young people use short 
cuts reaching to their goals in a very short period of time without being aware of its 
terrible results. These kinds of short cuts prompt them towards wrong path. These days 
we find many youngsters stealing bikes, cars, laptops and many other things to fulfil the 
need of their luxurious lifestyle. They think by using shortcuts, they will reach their 
destination earlier, but most of the times, these practices ruin their career and life.  
One Night at the Call Centeris the second novel by Chetan Bhagat which was published 
in a year 2005. The story revolves around six people working at a call center names 
connexions in Guraon, Hariyana. The span of the novel is set in a winter night in the 
outskirts of Delhi. All the six youngsters are smart and relatively affluent who are 
working their way through messy personal relationships and wondering what to do with 
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their lives. Suddenly and dramatically things take turn and so they confess and confront 
some aspects of their life they want to alter. The situation of God out of machine 
happens when they receive a phone call from God. The novel is actually a tale told to 
Chetan Bhagat by a girl who happened to be his fellow traveller. Agreed to her 
condition, Chetan Bhagat pens down the novel with the same tale of six young people 
working in a call center.  
 
ShyamMehra, who is a team leader narrates the entire story. Shyam belongs to a family 
where his job of working in some far away call center was underrated. It appears like 
none truly cares whether he leaves for his workplace or returns home. It shows the 
general impression of people who consider call center as a low profile job. BPO is one 
of the most emerging branches which provides food and shelter to many young brains. 
Shyam represents a class of these youngsters in the society who have been the victim of 
maltreatment even by their own family members. In this society, the young people 
working in such sectors are not given enough importance as is given to the doctors, 
engineers and IAS officers Shyam had a love affair with his colleague Priyanka. 
However, Priyanka sees a lesser opportunity to marry Shyam as he has not yet achieved 
any higher position. And so she agrees to marry an Indian man who works in Microsoft 
and lives in Seattle. Priyanka makes this decision under her mother’s pressure. It is she 
who keeps pestering Priyanka that Shyam is not a well settled man. Priyanka loves 
Shyam truly and so she has never thought it that way. Still, she makes attempts to ask 
Shyam to get a promotion or to change the job. Although she has agreed for an arranged 
marriage, she still misses Shyam. Priyanka wished to do B.Ed, but for that she had to 
make money. Therefore, she joined the call center just to earn and save money so she 
can opt for B.Ed. degree later.  
 
Vroom wanted to become a journalist. However, he had to leave his studies and so later 
he had to come into call center profession. He likes driving faster and dating girls. He 
comes to the company by his own bike avoiding office’s pickup and drop service. Bike 
race and dates with girls are like his hobbies. However, in reality, he only has eyes for 
Esha, the most beautiful woman in their call center. She aspires to be a model and for 
that she has left her home against her parents’ wish. She gives different auditions during 
day time and works at call center at night to meet the expanses. She has even made a 
compromise and got physical with a photographer to participate in a super model 
contest. However, the photographer misleads her and later informs her that she cannot 
participate as she has not good height of models. Moreover, he sends her money for the 
time Esha spent with him. This makes Esha completely broken that she keeps injuring 
herself to forget this even bigger wound. She gets a sense of prostitute because what she 
did was not different than that of the work of a prostitute.  
 
Radhika has been into a love marriage and is living in a joint family. She used to be 
modern at her house, but her in-laws are highly conservative. As a result, Radhika has to 
follow all the traditions like working all the day, preparing different meals, making 
almond milk and knitting scarf for her mother-in-law. Still, she comes to know that her 
husband has betrayed her. He keeps travelling in the name of office work but he actually 

Page 206 of 220



  
INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY EDUCATIONAL RESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal:VOLUME:9, ISSUE:10(7), OCTOBER :2020 

 

www.ijmer.in  
 

keeps spending time with his girlfriend. Radhika has left her parents, her house and 
most importantly her freedom just to be with the love of her life. She has accepted his 
orthodox family wholeheartedly and has fitted herself in this new family. However, 
what she gets in return is a betrayal from her husband. Also her mother-in-law is a fault 
finding woman. She leaves no occasion to scold Radhika even for no reason. All this 
topsy-turvy in her life is unbearable for Radhika and so she has started taking anti 
depression pills. Military Uncle is a retired service man in his fifties. He lives a lonely 
life after falling out with his son and daughter-in-law. However, with the help of emails 
he tries to be connected with his grandson. As his grandson like animals, he clicks the 
pictures of the different animals and keeps sending them to his grandson via email. 
However, one day his son finds it out and bluntly leaves a message for Military Uncle 
not to clutter their life anymore. His own son whom he has raised alone, is now living 
abroad with his own family. More than that he has cut all his contacts from his father. 
Their boss Mr Bakshi is a self-serving person who keeps blabbering management 
jargons and takes credit for other people’s work with a hope of getting promotions from 
the company head office in Boston.  
 
The company they work for has just one client, an American firm which makes 
computers and consumer gadgets. Connexions provide telephonic support at Western 
Appliances Strategic Group or WASG. As they have technical problem in line, all are 
expecting minimum phone calls. With the passage of novel, Shyam remembers his past 
meetings with Priyanka. The company is supposed to face layoffs which means all the 
six peoples’ jobs are at risk, they might be terminated. To cope up with the modern 
scenario, all characters are hankering after money. Financial crisis is gruesome problem 
for many families. Many students have to opt for job rather than going for higher 
education. There are so many youngsters in society, who have killed their educational 
career to be earning members of their families. Vroom and Priyanka are such examples. 
Accidentally, at their visit outside, they receive a phone call from God who suggests 
them to set the things right and their lives will be easier. Being energetic they all work 
upon their darker side and eventually succeeded in making their lives better.  
 
Conclusion: 
 
To sum up, what strikes first about Chetan Bhagat’s novels is that his characters are 
young, ambitious and passionate. They have the same moral, social and religious 
dilemmas as many of the young Indians today. Most of Bhagat’s characters are 
revolutionary in nature. The revolt is a general tendency of today’s youth and it can be 
vitally seen in the society. While the tone of the novels is humorous, it takes some dark 
turns every now and then, especially when it comes to the families of the protagonists. It 
can be noticed that after suffering a lot, all characters learn some lessons at the end. 
They attain certain kind of maturity and sanity. It is regeneration of new generation 
through suffering. In a way suffering through disillusionment gives them lessons and 
theyattain wisdom. What Chetan Bhagat has depicted is not a fairy tale or an 
imaginative picture of the society. He has represented the hardcore reality of this 
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century. All his characters are nothing but his mouthpieces who speak Bhagat’s mind 
and Bhagat’s thoughts.  
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