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Editorial…… 

It is heartening to note that our journal is able to sustain the enthusiasm 
and covering various facets of knowledge.  It is our hope that IJMER would 
continue to live up to its fullest expectations savoring the thoughts of the 
intellectuals associated with its functioning .Our progress is steady and we are in 
a position now to receive evaluate and publish as many articles as we can. The 
response from the academicians and scholars is excellent and we are proud to 
acknowledge this stimulating aspect. 

The writers with their rich research experience in the academic fields are 
contributing excellently and making IJMER march to progress as envisaged. The 
interdisciplinary topics bring in a spirit of immense participation enabling us to 
understand the relations in the growing competitive world. Our endeavour will be 
to keep IJMER as a perfect tool in making all its participants to work to unity 
with their thoughts and action.  

The Editor thanks one and all for their input towards the growth of the 
Knowledge Based Society. All of us together are making continues efforts to 
make our predictions true in making IJMER, a Journal of Repute  

 
Dr.K.Victor Babu 

Editor-in-Chief  
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DEPICTION OF NATURE IN BILL BRYSON’S A WALK IN WOODS: 
REDISCOVERING AMERICA ON THE APPALACHIAN TRAIL 

Anjali Singh 
Research Scholar,Department of English and modern European Languages, 

University of Lucknow, Lucknow 
 

Travel writing is an old canon of literature, dealing with nature writing, adventure 
writing, exploration writing, guide books etc. Understanding how people’s relationships 
with nature form, how they influence personal values and attitudes, and what behavioral 
implications they may have could provide more insight into how connectedness to 
nature can effectively contribute to travel writings. This paper focuses on the portrayal 
of nature and environment in “A Walk in the Woods” by Bill Bryson. This slightly, 
lightly charming comic adventurous book is most obviously appealing for exploration of 
nature, man and the natural world, visions of the Appalachian Trail, Isolation and 
Friendship etc. The Appalachian Trail stretches from Georgia to Maine and covers some 
of the most breath-taking terrain in America-majestic mountains, silent forests, sparking 
lakes, and Bill Bryson introduces us to the history and ecology of the Trail and to some 
of the other hardy folks he meets along the way-and-a couple of bears. 

Keywords: Nature, Appalachian Trail, Walk, Exploration, Travel. 

It snakes through some of the wildest and most spectacular landscapes in North 
America, as well as through some of its most poverty-stricken and primitive backwoods 
areas. With his offbeat sensibility, his eye for the absurd, and his laugh-out-loud, sense 
of humour, Bryson recounts his confrontations with nature at its most uncompromising 
over his five-month journey. This paper is expected to enhance the vision of the readers 
across other cultural boundaries and to get a clearer insight into the nature of the travel 
literature.Relation between nature and travel is very old. Humans have always feltnature 
closer to their soul by travelling to the paths of nature. 

Travel experiences enhances emotional connections to nature and encourages a 
desire to foster similar nature connections among others. In this paper the focus is on the 
depiction of nature in the travelogue “A Walk in the Woods: Rediscovering America on 
the Appalachian Trail” by bill Bryson.It is a travel memoir that documents Bill Bryson’s 
trek along the Appalachian Trail. The comical, yet heartfelt memoir is made all the 
more surreal by the fact that Bryson had no actual experience in hiking. Moreover, he 
did not know anything about the potential difficulty in hiking several of the more 
difficult trails on the circuit. Though this might have—and has—spelled disaster for 
others, Bryson’s narrative explores the themes of endurance and, almost ironically, the 
place of commonsense in navigating the journey of one’s own life.Bryson begins his 
journey in his hometown of Hanover, New Hampshire by going to a sporting goods 
store and buying a plethora of hiking gear. Though he has no real idea what much of the 
gear is for, Bryson plans to actually hike the entirety of the Appalachian Trail, which is 
2,200 miles. He will begin at Springer Mountain, located in Georgia, and then end at 
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Mt. Katahdin in Maine. Accompanying him for most of the journey is Bryson’s friend, 
Stephen Katz, who is just as unprepared as Bryson is, highlighted by his arrival with a 
duffel bag full of Snickers and his being out of shape. 

The two begin at Amicalola Falls, which is about seven miles from Springer 
Mountain. Though they are in good spirits, the two friends soon realize that they are 
perhaps in over their heads. For starters, they begin the trek on a cold day in March. 
Also, they are undeniably out of shape yet carrying forty-pound packs on their backs. 
Though things seem disparaging at first, they eventually find a groove in the previously 
perilous hike and continue on. Bryson comments on how they are able to meet various 
types of hikers along the trail, including Boy Scouts, seniors and students. One fellow 
hiker, Mary Ellen, who is described as less-than-bright, actually stays with the duo 
along the course of a few days. 

A snow front almost strands them early on, leaving them in the boring comfort 
of motel rooms and bunkhouses. After a few days, however, they are able to reach the 
Smokey Mountains, which actually turns out to be more difficult than their earlier hike 
through Georgia. After a strenuous hike, they eventually make it to Clingman’s Dome, a 
noted landmark which is the highest point on the Appalachian Trail. While on vacation 
in Tennessee to celebrate their accomplishment, the pair decide to skip the rest of the 
Smokey Mountains. Instead, they drive to Roanoke, Virginia, which is a flatter trail. 

The pair begin their hike again on the easier trail, and are relatively without 
incident until Katz begins a relationship with a married woman and is subsequently 
forced to hide from her angry husband. After a few trials and errors, including dodgy 
rest quarters, the pair end the first leg of their journey in Front Royal, Virginia. The men 
part at this point in the narrative, but make plans to meet up for the summer, where they 
will then hike the Hundred Mile Wilderness in Maine. 

Bryson continues hiking alone, though finds the hiking in Pennsylvania too 
rocky and uncomfortable. When he finally makes it to New England, he finds himself 
enjoying the hike more and heads first to Massachusetts’ Berkshire Mountains, and then 
to Vermont’s Stratton Mountain, the so-called spiritual birthplace of the Appalachian 
Trail as it is where the trail’s creation was conceived. In addition to these two landmark 
mountains, Bryson also hikes Mt. Lafayette with a fellow hiker, as well as Mt. 
Washington, which is one of the Appalachian Trail’s largest tourist attractions (in New 
England). 

As agreed, Bryson and Katz meet up again and begin their Maine hike in 
August. Like the beginning of their journey, however, they find the hike particularly 
strenuous, especially after months of easier hikes around New England. Katz has not 
been hiking at all, so finds the hike especially daunting. Several mishaps, including Katz 
wandering off the trail and getting lost for almost two days, as well as tough road and 
dangerous streams, force the pair to come to terms with the fact that they are not ready 
for this part of the trail. The two hitchhikes out of the woods and find themselves in a 
Maine guesthouse on their last night in the state. While there, the owner informs them 
that, when they are indeed ready, the trail will still be there to welcome them back. 

Bryson’s narrative is both comical and didactic in its approach. Bryson is able 
to use humour to show just how ill-prepared he and Katz are for their journey. Despite 
this ill-preparedness, they are still able to enjoy themselves eventually, and they endure 
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based on hard work and perseverance. There is a theme of learning at play in Bryson’s 
narrative, especially learning as one goes, or on-the-go, which is vital to the overall 
narrative as a critique on life in general, and to the pair’s specific hiking experience 
found within the story. 

At the same time, Bryson highlights the dangers of hiking, especially when ill-
prepared. This didactic approach is highlighted in many examples, including Katz 
getting lost for almost two days near the end of their journey, as well as daunting rivers, 
lagoons, campsites, people, and animals. Though Bryson’s tale has a happy ending, the 
narrative still addresses the important fact that, ultimately, hikers are dealing with the 
vagaries of nature, and as such, it is a smart move to know when the road is too 
dangerous. Actually, this can be a matter of life and death for hikers, especially 
inexperienced hikers like Bryson and Katz. Indeed, as the guesthouse owner at the end 
of narrative suggests, one can always return to the trail at a later date. This suggests that 
one can always return to a journey with more experience, which is far better than being 
injured or worse due to hubris or sheer ignorance. 

In the movie “A Walk in the Woods,” Robert Redford plays Bill Bryson, the 
author of the book by the same name. He and his buddy, Stephen Katz, played 
magnificently by Nick Nolte, walk the Appalachian Trail.Bryson is an accomplished 
author and lived 10 years in Great Britain. Katz has a shady background. Both men 
grew up together from a town near Des Moines, Iowa.When Redford’s character is 
asked where he’s from, he goes into a lengthy explanation, saying he lives in New 
Hampshire but spent a decade in England. Katz, a scruffy, out-of-shape, bear of man, 
whose blunt talk scrapes up against Bryson’s politically correct equivocating, blurts out 
his answers and then some. 

After walking in heat, snow and teetering on the edge of cliffs, Bryson is asked 
again by the taxi driver taking them home and this time he doesn’t hesitate. “I’m from 
Iowa,” he answers.Commonality wins out when you’re succumbing to nature. Sure, 
Iowa is fine. Even though one of them lived in New England and roots for the Boston 
Red Sox. The other “stays loyal” to the Chicago Cubs. But in the end, we are all people 
from Earth.That’s one takeaway from a movie that I’d recommend. Better is the book, a 
wonderful read that makes you laugh and cry almost simultaneously as only Bryson 
can.Either way, the message is the same: Earth, in this case the forest, can bring us 
together despite our differences. Dare I say, unite us in the common goal of protecting 
our natural resources.The intellectual, successful, put-together Bryson and his work-in-
progress friend Katz end up citizens united. They shared an experience: Being 
awakened by nature. 

In the movie, Redford, an environmentalist, speaks about the loss of trees and 
the fragility of nature through his character, Bryson. He mentions the demise of the 
American chestnut. “It was here and then 50 years later. Poof! Gone,” he tells Katz. 
So many of our trees in the West are being infected by boring insects and disease that 
they are dying. The U.S. Forest Service gave me a count of 12 million dead trees in the 
national forests of Southern California this year — and counting.The drought, in its 
fourth year, magnifies the devastating effect. Dry trees, stressed by lack of water, are 
prone to infection or pests. I wrote a few months ago about the dying redwoods. They 
are not used to Southern California summers, especially the warmer variety we’ve had 

Page 3 of 193



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal :VOLUME:9, ISSUE:9(3), SEPTEMBER :2020 

 

www.ijmer.in  
   

lately due in part to human-produced global warming.Oaks, too, are looking pale. When 
we water, we can’t forget to properly water the trees. That means, give them water 
around the drip line of the tree. That can be many feet from the trunk.But the trees in the 
forest need protection, too.If that isn’t on your mind, that will change when you see this 
movie.Locked in a bubble world of computer games, cell phones and television, we can 
keep the natural world at arm’s length. Our children and our grandchildren, God forbid, 
are slowly losing touch with what’s green, growing and alive.In the movie, Katz asked 
Bryson why. Why did he decide to hike 2,100 miles (give or take) of the Appalachian 
Trail when he’s past 60 years old?“You know, John Muir once said: ‘A man needs to 
throw a loaf of bread and a pound of tea in an old sack and jump over the back fence,” 
Bryson answers.Once you do that, we can say we are all from the same place. 

The strange and palpable menaceof the woods is enlivened by lurking and 
stalking peril: surly rattlesnakes, water moccasins, and copperheads; bobcats, coyotes, a 
tightening circle of hunger-emboldened wolves, wild boar, and onslaughts of merciless 
pincered fire ants.Oh, and the prospect of sharing a tent for a few confused and lively 
moments with a sofa-sized bear. 
Even if hikers manage to avoid such encounters while picking their way through 
brambles, while negotiating hardscrabble trails that are no more than 18 inches wide, 
and while, acrophobically, edging along ledges that drop off to an abyss, there is poison 
ivy, poison sumac, and poison oak. Even if a hiker manages to avoid cracking his head 
after slipping on a stream’s moss-slickened rocks; even as he avoids being carried away 
by a river current; even as he escapes bubbling under foaming water, the weight of his 
pack and his water-logged boots and pants submerging him so he can’t surface right-
side up into forest air - there are lightning bolts. Spending the night in the wilderness 
holds the chance that the ultra-wearied hiker’s tent might be crushed beneath falling 
trees, or by rock-falls, or eased off a precipice on ball-bearings of beaded rain and sent 
paragliding on to distant valley floors, or swept away by the watery wall of a flash 
flood.No wonder Bill Bryson admits that “even asleep, you are a coiled spring. 

It is so good that Bryson hiked great portions of the Appalachian Trail - and 
described his ordeals unvarnished - so that No one would never (as in never ever) have 
to experience the discomforts and deprivations. 

Through Bryson’s writing, the reader can appreciate the history, lore, geology, 
glaciation, botany, dendrology, biology, zoology, ornithology of the Appalachian Trail, 
no ordinary footpath - and, take it all in, while strolling along paragraphs of entertaining 
observations and conversations. Most certainly, there is an allure to the reveries 
involving places that conjure up - well, allure: the Shenandoah region has been 
celebrated in no fewer than forty recordings. There are mountain monikers: Blood, 
Standing Indian, Old Rag, Blue Ridge, Big Butt, the Smokies. There are forests whose 
names alone beckon: the Chattahoochee, stands out. There are the names of “notches” - 
Bearpen Gap, Rockfish Gap, Elkwallow Gap, the Delaware Water Gap.   
If we were bolder, and a bit more fit, we might be tempted to  
 Stroll up Greylock and Moosilauke; 
 Check out Kittatinny’s wall of quartzite “arrayed in long, wavery bands that lie at 

such an improbably canted angle - about 45 degrees - as to suggest to even the 
dullest imagination that something very big, geologically speaking, happened here.”  
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 Thrash our way through Maine’s ominous and brooding Hundred Mile Wilderness 
and its heavy, dark, shadowy woods (inclining more to black than green) to take in 
its denim-blue lakes, and lonely undulant mountains, as far as the eye can see. 

 And then we would take on the intimidating Mount Katahdin, beckoned by its 
startling muscularity- having negotiated the forbidding terrain of Baxter State Park, 
which takes a certain hearty pride in its devotion to ruggedness and deprivation.  

Happily, Bryson’s A Walk in the Woods spares us trying to find our way to those scenic 
wonders, which are not easy gets, by any means. The Appalachian Trail is not a quick 
turnoff from a well-lit guard-railed four-lane highway, chaperoned by restaurants and 
lodges. 

Traveling south to north, Bryson found much to laud in Shenandoah National 
Park, where he was taken with a broad, ancient-seeming, deeply fetching glade cradled 
by steep hills. There he relished everything you could ask for in a woodland setting... 
tall, stately trees broken at intervals by escalators of dusty sunshine, a winding brook, a 
floor of plump ferns, cool air languidly adrift in a lovely green stillness. He felt vaguely 
enchanted. 

Bryson provided cautions - a mental foothold - regarding the Pennsylvania portion of 
the Appalachian Trail, whose terra unfirma is “where boots go to die.” Boots must 
contend with mile upon mile of jagged, oddly angled slabs of stone strewn about in 
wobbly piles.... requiring constant attentiveness if you are not to twist an ankle or 
sprawl on your face - not a pleasant experience with fifty pounds of momentum on your 
back... hikers leave limping and bruised.In another stint, a bit further north, Bryson and 
his sidekick had to contend with dense and lacerating undergrowth that was punctuated 
by boulders resembling large animals momentarily at rest. All of which lent the still 
recesses a certain eeriness.In steamy, oven-like August, they trudged through air that 
was oppressive and close, as if the trees and foliage were breathing on us with a hot, 
vegetative breath - which imposed an unsettling sense of isolation. 

Bryson and his sidekick found little comfort indoors. There was an awesomely 
unlovelybunkhouse whose floor was bare concrete and whose walls were made of 
uninsulated plywood. The place had the aura of a garage.Even indoors, the great out-of-
doors had a way of insinuating itself. After a taxing trail, they traipsed wearily into a 
dark and leaky woodland shelter, whose mud floor had the look and consistency of 
chocolate pudding. The sleeping platforms were cramped and filthy; there were scraps 
of wet litter everywhere. This “refuge” also sheltered the scurryings and scamperings of 
absolutely fearless rodents. The stages of squalor and hunger are made vivid.From a 
gentle descent into squalorthere’s a self-conscious grubbiness, followed by disgust, 
followed by a resignation and disregard that seemed inconceivable only a few days 
before. Hunger, too, follows a defined pattern and the hiker longs for a route to 
something, anything, resembling a lunch counter. He’ll push himself on the chance that, 
over the next hill, there’s a vending machine. One of his greatest fears: getting lost 

Page 5 of 193



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal :VOLUME:9, ISSUE:9(3), SEPTEMBER :2020 

 

www.ijmer.in  
   

enroute to an eatery, on a restaurant day.Aches and blisters are a central featureof any 
self-respecting Appalachian Trail hiker’s existence. Bryson goes on to describe the 
buckling strain on the shoulders, back, lower lumbar, knees, ankles, muscles and joints. 
His descriptions had me reaching for a tub of analgesic rub and a carton of Ace 
bandages. The weight, the cumbersomeness of carrying one’s kitchen, wardrobe, and 
bedroom on one’s back has the hiker walk at a tilt, hunched and pressed forward, your 
eyes on the ground.The vividness of that description had me dialling my chiropractor, to 
obtain the relieving adjustment that would realign all the skeletals and soft tissue that 
would be tortured into spasm by simply imagining such loads and tilts. Clearly, ever so 
clearly, trudging the Appalachian Trail with fifty pounds of momentumon one’s back - 
never quite balanced and absorbing more than its share of gravity - is not a saunter, not 
an amble. 

Along with the exhaustion, there’s additional exertion in fending off endless 
assaults of swarming mosquitoes and a haze of repellent-resistant ravening blackflies. 
One may also have to flee from no-see-ums that can drive almost any hiker to 
distraction, and had Bryson diving into his tent. Shelter is key. On a long stretch, hikers 
must somehow be prepared for plummeting temperatures as well as soaring 
temperatures. Bryson writes of being clammily sodden in some stretches and chilled to 
the bone in others. The forest air is not always bracing - sometimes it’s uncomfortably 
refrigerated. Wind whisks away body heat.  

Bryson hiked through the summer of 1996, and yet this eerily unpredictable 
drop in body core temperature was a factor he noted in physiologic detail. He explained 
that a hiker is apt to become desperate and irrational in response to this gradual and 
insidious sort of trauma as his natural responses grow sluggish and disordered. Research 
informed Bryson that there is scarcely an instance of hypothermic death that isn’t, in 
some measure, mysterious and improbable. 

Bryson explained that hypothermia and other disorienting aspects of the dense 
woods can rob a casual hiker of his senses. The reader is allowed to imagine wandering 
to a stumbling, confounded death.Most casual hikers, Bryson cautioned, are emotionally 
and physically underequipped to cope rationally with such circumstances and chance 
encounters with denizens of the wild. Given those chances, our senses and sense tell us 
to experience the woods via Bryson’s paper product. The reader imagines how good it 
feels to liberate one’s toes from the lace-snugged fortresses that have absorbed miles of 
shadeless heat, along with the twists of ankles and jolts to the metatarsals. After miles 
and miles of nature, the reader comprehends the hiker’s euphoria coming on a shelter 
appointed with a nearby privy, a good water source, and a picnic table. At a hostel, even 
at a flea-infested motel, there’s a shower that removes coatings from the grubby, sweat-
streaked, comprehensively-bushedhiker, who is rank enough to assault even the nostrils 
of those with acute sinus congestion. There’s the joy of stepping from the dog’s breath 
air of a really hot summer’s day into the crisp, clean, surgical chill of an air-conditioned 
establishment... seated in a window booth, clutching a bucket-sized Coke.There are 
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flawless days that deliver a crisp, tangy perfection - and the hiker gulps the invigorating 
minty-clean air of northern mountains. There’s the euphoria of descent - though even 
the heartiest might opt for a helicopter or a parachute rather than having to brakewith his 
knees. The Katz passages always brought a smile that makes us chuckled (even threw an 
occasional head-back laugh) at his wry quips, rejoinders, dismissals, and his solutions. 

 Bryson writes of the relief in discovering that one has not lost his bearings and way; the 
relief from no longer having to wonder if a helicopter could spot him through the 
canopy of trees. There’s also the sigh of relief that the hiker has not been mugged, 
mauled, and gnawed pulpy by a bear. Lying in the inky dark, in a little tent, night after 
night, with nothing but a few microns of trembling nylon between him and the chill 
night air, he had listened apprehensively to what he thought were grunts and mysterious 
snufflings, the clatter of upended cookware.... the alarming wobble of the frail tent shell 
as something oversized brushed against his sanctuary.The mind had raced to recollect 
what might have been left out to pique the olfactory properties of a hungry bear. 

Works Cited 
 
A Walk in the Woods. Dir. Kenneth William Kwapis. Perf. Charles Robert Redford Jr. 

2015. English. 

 
Bryason, Bill. A Walk in the Woods: Rediscovering America on the Appalachian Trail. 

New York: Broadway Books, 1999. Print. 

 
Cooper, Joseph H. www.huffpost.com. 09 02 2015. english. 02 09 2019. 

 
Scauzillo, Steve. www.sgvtribune.com. 12 09 2015. english. 04 09 2019. 

 
www.phdessay.com. 22 June 2016. English. 7 September 2019. 

 
 

 
 
 
 

 

Page 7 of 193



  
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:9(3), SEPTEMBER :2020 

 

www.ijmer.in  

Page 8 of 193



  
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:9(3), SEPTEMBER :2020 

 

www.ijmer.in  

 

Page 9 of 193



  
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:9(3), SEPTEMBER :2020 

 

www.ijmer.in  

 

 

Page 10 of 193



  
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:9(3), SEPTEMBER :2020 

 

www.ijmer.in  

 

Page 11 of 193



  
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:9(3), SEPTEMBER :2020 

 

www.ijmer.in  

 

Page 12 of 193



  
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:9(3), SEPTEMBER :2020 

 

www.ijmer.in  

 
   

Page 13 of 193



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal :VOLUME:9, ISSUE:9(3), SEPTEMBER :2020 

 

www.ijmer.in  
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IMPACTS ON AGRICULTURE, FOOD SECURITY, AND LIVELIHOODS IN 
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Barnana Bhattacharya 
Tiu, West Bengal 

 
The COVID-19 pandemic has resulted in an extraordinary health crisis world-over, 
where we are still dealing with the unknown characteristics of the virus. This is also an 
economic crisis of such scale that many wonder whether the world economy will ever 
revive back to its pre pandemic days. This health crisis has laid bare the gaps of the 
neoliberal economic regime and the widening inequalities of the last three decades of its 
domination. The health crisis has acted upon these pre-existing inequalities and made it 
more brutal for those belonging to the marginalized classes, social groups and gender. 
This article looks particularly at the impact of the pandemic and resulting lockdown on 
migrant agricultural workers, the most deprived of the rural society in India. 
The response of the right wing Indian government to announce a nationwide lockdown 
has been named amongst the most rigorous across the world. However, in comparison 
the accompanying economic package and other measures of food security to upgrade 
the conditions of the most deprived sections of the country in this period of near 
complete stalling of productive activities has been pathetic. The ensuing humanitarian 
crisis and desperate conditions of the working class is certainly leading many to take the 
difficult choice between a health risk and dying out of starvation. 
The population of 100 million internal migrant workers have been the worst sufferers in 
the unplanned lockdown that started on March 25.They have been stuck in the cities and 
other locations of work, without wages, money and food. The images of migrant 
workers walking hundreds of kilo meters to reach their villages during the lockdown 
brought this otherwise invisibilised population under public eye. 
The Indian statistical datasets have been ineffective in capturing actual extent of short 
term circular migration. Therefore, the estimations of worker population migrating for 
different occupations have largely remained under-reported. However, there have been 
decisive trends of increasing number of internal migrants moving from rural to urban 
areas for work between the decadal census findings of 2001 and 2011. Studies using 
railway data found that between 2011 and 2016, an average of nine million workers 
assumed interstate travel.This trend has been directly commensurable with the delicate 
agrarian crisis in the countryside, which has been marked by falling farm incomes and 
increasing indebtedness whose most disturbing result although not a robust measure has 
been a sharp rise in incidences of farmer suicides. 
Among the various categories of migrant laborers in India, one category is of the 
seasonal workers employed in agriculture and related activities. Data shows that the 
agricultural laborers, who take upon rural to rural inter district and interstate seasonal 
migration, mostly belong to the Scheduled Caste and Scheduled Tribe categories, 
making them one of the most deprived strata of the rural hierarchy. With their mobility 
limited this very section faces one of the greatest impact of the pandemic lockdown. 
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In order to fully measure the harshness of the blow that has been fallen on these 
agricultural labour classes, the pandemic has to be situated within the context of the pre 
COVID-19 economic conditions. The COVID-19 pandemic crisis comes at a time when 
the Indian economy was already revolving under an extended period of stagnation, and 
fall in demand. The slump in consumption was most evident in rural India in the months 
leading up to the pandemic, all through last year with the same trend continuing well 
into this year, showing no signs of recovery. This demand crisis has been attributed 
prominently to the fall in days of employment available to manual workers along with a 
slowing down of the wage rates. Research shows that real wage growth for rural 
laborersrushed from 14.6 per cent in 2014 to a mere 1.1 per cent in 2019. Women 
laborers fared even worse receiving four fifths of the wages that were paid out to men in 
the harvest and post-harvest agricultural operations. 
Under such conditions, the present agricultural season was even more crucial for the 
rural workers to fight their daily battles of hunger and destitution. Village studies have 
come to show that in the Indian countryside there no longer exists a pure class of 
agricultural laborers as a result of declining days of employment available in 
agriculture. However, there is a class which can be classified as manual workers, who 
shift from seasonal agricultural work to non-farm manual work in the lean season. From 
this same class the migrant agricultural workers belong to. 
When the nationwide lockdown was announced in India, while the rain-fed regions of 
the country did not have standing crops, the regions endowed with irrigation facilities 
either had standing crops of wheat, vegetables, oilseeds or pulses ready to be 
harvested. The regional variation in the cropping pattern as a result of the disparity in 
development of agricultural systems and wage rates contributes towards the movement 
of migrant agricultural laborers in search of employment.  In the northern states of 
Punjab and Haryana it is a busy season of wheat harvesting, which employs big 
numbers of migrant laborers from the eastern states of Bihar and Jharkhand who are 
employed in both the field operations as well as the loading and unloading activities at 
the government run procurement centers. It is estimated that Punjab involves one 
million migrant workers and Haryana about 0.6 million workers during this rabbi 
season, of whom belong to the state of Bihar. In the wake of this pandemic on the one 
hand there has been a shortage of labour in these northern states to carry out harvest and 
post-harvest operations, while on the other hand in the states from where the workers 
could not migrate the agricultural wages have fallen due to oversupply of labour. The 
migrant workers in their home states have also been adversely affected by the absence 
of all non-farm work during this period of lockdown. 
Some migrant workers although had been able to travel to different states for work. The 
shameful death of a twelve year old tribal girl, JamlaMakhdam due to exhaustion, as she 
walked for three days to her home state Chhattisgarh has thrown some light on the 
multitude of deprivation that the migrant agricultural workers have to suffer. Jamla had 
migrated to Telangana state as an agricultural worker to harvest chilies along with 
others from her village. Child labour continues as a result of the abject poverty of the 
families and communities they belong to, as well as the caste ridden vision of policy 
makers. The Census of 2011 reported the presence of 10 million child laborers in India, 
of whom 62 per cent were employed in agriculture. 
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The despicable work and living conditions that the migrant agricultural laborers are 
subject to are not unique to India. This pandemic crisis has made the policy makers 
confront with the essential work of the migrant farmhands who keep agricultural 
production running. The Food and Agriculture Organization noted in one of its policy 
briefs, “Migrants play a substantial role in the agro-food systems. Measures affecting 
the movement of people (internally and internationally) and resulting labour shortages 
will have an impact on agricultural value chains, affecting food availability and market 
prices globally.” 
The United Kingdom in order to meet the challenge of labour scarcity of migrant 
Romanian workers on its fruit and vegetable fields, called for applications of farm 
workers from its own people. However, that experiment seems to have failed as farmers 
have been forced to admit the skilled nature of agricultural work. A farmer was quoted 
saying, “They’re quite physical jobs. They’re repetitive. It means working outside in all 
weathers. For most of the jobs you need a good standard of manual skill meaning you 
can use both hands at the same speed.” 
Many other western countries dependent on an inflow of migrant farm workers from 
Mexico, Eastern Europe and Africa to run their agricultural production have provided 
relaxations for their movement. However, there has been a lack of adequate measures to 
ensure safety of the health of these vulnerable sections of workers. The IUF 
(International Union of Food, Agricultural, Hotel, Restaurant, Catering, Tobacco and 
Allied Workers’ Associations), in its charter of demands on agriculture has highlighted 
the precarious working conditions of these farmhands. On the one hand closure of 
borders has taken away their major source of livelihoods, while those already working 
on different farms in the countryside lack essential access to public health. Only ‘5 per 
cent of workers in agriculture have any access to a labour inspection system or legal 
protection of their health and safety rights.’ according to The IUF statement. 
 
The All India Agricultural Workers Union (AIAWU), with the largest membership of 
agricultural workers in India, has also put out a set of demands to enrich the conditions 
of agricultural workers during the period of the COVID lockdown. The union has 
stressed on government provisioning of food rations covering all sections of the rural 
working class population at a time when these people are out of work, and incomes to 
buy their own food. The AIAWU has demanded that the government should assist in 
generating employment and issue timely wages under the Mahatma Gandhi National 
Rural Employment Scheme (MGNREGS), which was legislated under the Rural 
Employment Guarantee Act in 2005 to provide up-to hundred days of employment to all 
rural households. However, over the years the scheme has suffered as a result of 
budgetary cuts. In this period of the pandemic crisis, revival of the scheme would be 
crucial to generate employment and demand in rural India, where otherwise all other 
non-farm activities are presently stalled and movements restricted. 
Talking over a telephonic interview, Vikram Singh, Joint Secretary of the AIAWU 
expressed concerns over the directives of the Ministry of Agriculture for the next 
agricultural season, which emphasizesmechanized farm operations, to keep the norms of 
physical distancing in place. There are reports to suggest that states like Punjab are 
already making efforts to bring a shift in the cropping pattern from the usual rice 
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cultivation to maize for its greater mechanized operations.Reports from villages also 
inform that due to the restrictions on labour movement under lockdown, farmers were 
compelled to carry out mechanized harvesting operations to save their crop yields. At a 
time when rural farm workers are coping with loss of livelihoods, a greater shift towards 
mechanized operations can act as a further warning to the possibilities of finding work 
in the near future. Although, only time will tell how well founded these concerns are. 
Historian David Arnold, wrote on the sparsely recorded history of the 1919 Spanish 
Flu, considered as the last biggest pandemic to have struck India taking away millions 
of lives. He commented on the inability and conspicuous absence of the colonial state to 
provide relief especially to the poorer sections of society. Since the 1919 Flu, India has 
attained independence and there have been leaps in scientific advances made. However, 
in the management of the present crisis by the central government one finds a striking 
similarity in terms of a general absence of sensitivity towards the health and livelihood 
concerns of the working class majority. 
Therefore, it is time, more than ever, for building harmonies to push for a working class 
driven agenda for tackling this pandemic crisis and beyond. The agricultural workers of 
the third world form one of the largest sections who are being dispossessed of their 
health, and livelihoods. Although at present their voices may sound feeble due to the 
starved bellies. 
According to S. Mahendra Dev, Vice Chancellor of the Indira Gandhi Institute of 
Development Research in Mumbai, the complete shutdown of all economic activities 
except essential services will create an economic crisis and misery for the poor, with 
massive job losses and rising food insecurity.  
The economic shock will likely be much more severe for India, for two reasons.  
1. Pre-COVID-19, the economy was already slowing down, compounding existing 

problems of unemployment, low incomes, rural distress, malnutrition, and 
widespread inequality.  

2. India’s large informal sector is particularly vulnerable. Out of the national total 465 
million workers, around 91% (422 million) were informal workers in 2017-18. 
Lacking regular salaries or incomes, these agriculture, migrant, and other informal 
workers would be hardest-hit during the lockdown period.  
Here, in this literature review based article, I would like to focus on the impacts on 
agriculture, supply chains, food and nutrition security and livelihoods. 

Agriculture and supply chains 
COVID-19 is disrupting some activities in agriculture and supply chains. Preliminary 
reports show that the non-availability of migrant labor is interrupting some harvesting 
activities, particularly in northwest India where wheat and pulses are being harvested. 
There are disruptions in supply chains because of transportation problems and other 
issues. Prices have declined for wheat, vegetables, and other crops, yet consumers are 
often paying more. Media reports show that the closure of hotels, restaurants, sweet 
shops, and tea shops during the lockdown is already depressing milk sales. Meanwhile, 
poultry farmers have been badly hit due to misinformation, particularly on social media, 
that chicken are the carriers of COVID-19. 
Here are some measures are required to keep the agricultural sector and supply chains 
working smoothly: 
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1. The government has correctly issued lockdown guidelines that exempt farm 
operations and supply chains. But implementation problems leading to labor 
shortages and falling prices should be rectified. 

2. Keeping supply chains functioning well is crucial to food security. It should be 
noted that 2 to 3 million deaths in the Bengal famine of 1943 were due to food 
supply disruptions—not a lack of food availability. 

3. Farm populations must be protected from the coronavirus to the extent possible by 
testing and practicing social distancing. 

4.  Farmers must have continued access to markets. This can be a mix of private 
markets and government procurement. 

5.  Small poultry and dairy farmers need more targeted help, as their pandemic-related 
input supply and market-access problems are urgent. 

6.  Farmers and agricultural workers should be included in the 
government’s assistance package and any social protection programs addressing the 
crisis. 

7. As lockdown measures have increased, demand has risen for home delivery of 
groceries and E-commerce. This trend should be encouraged and promoted. 

8. The government should promote trade by avoiding export bans and import 
restrictions. 

Using social safety nets as a bridge between health shock and economic shock 
The lockdown has choked off almost all economic activity. In urban areas, leading to 
the widespread loss of jobs and incomes for informal workers and the poor. Estimates 
by the Centre for Monitoring Indian Economy show that unemployment shot up from 
8.4% in mid-March to 23% in the first week of April. In urban areas, unemployment 
soared to 30.9% as of April 5. The shutdown will cause untold misery for informal 
workers and the poor, who lead precarious lives facing hunger and malnutrition. 
The best way to address this urgent need is to use social safety nets extensively to 
stabilize their lives with food and cash.  
The Indian government has quickly responded to the crisis and announced a $22 billion 
relief package, which includes food and cash transfers. Several state governments have 
announced their own support packages. 
The central government’s relief package, called Pradhan Mantri Garib Kalyan 
Yojana (Prime Minister’s plan for well-being of the poor), is aimed at providing safety 
nets for those hit the hardest by the COVID-19 lockdown. However, it is inadequate 
compared to the enormous scale of the problem. Nobel Prize economists Esther Duflo 
and AbhijitBanerji say that the government should have been much bolder with the 
package’s social transfer schemes. The $22 billion in spending is only 0.85% of India’s 
GDP. This is much lower than the packages passed by the United States, European and 
some Asian countries. India should think bigger, and be spending at least 4% to 5% of 
GDP. The central and state governments must spend more, even if there is one-time 
hike in the fiscal deficit. 
Below are some additional measures needed in addition to the government package: 
 Food and nutrition security. Government warehouses are overflowing with 71 

million tons of rice and wheat. In order to avoid exclusion errors, it is better to offer 
universal coverage of distribution in the next few months. Nutrition programs like 
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Integrated Child Development Services (ICDS), mid-day meals, 
and Anganwadis (rural child care centers) should continue to work as essential 
services and provide rations and meals to recipients at home. Eggs can be added to 
improve nutrition for children and women. Several state governments have started 
innovative programs to help informal workers and the poor. For example, the Kerala 
government is providing meals with diversified diets at the doorsteps of households. 

 Cash transfers. Unemployed informal workers need cash income support. The 
government has provided Rs. 500 ($6.60) per month to the bank accounts of 200 
million women via the Jan Dhan financial inclusion program. But this too is 
insufficient. We need to have a minimum of Rs.3000 ($40) per month in cash 
transfers for the next three months. 

 Migrant workers. There are about 40-50 million seasonal migrant workers in India. 
In recent days, global media have broadcast images of hundreds of thousands of 
migrant workers from several states trudging for miles and miles on highways; some 
walked more than 1000 kilometers to return to their home villages. They should be 
given both cash transfers and nutritious food. 
 

COVID-19 is an extraordinary challenge for India; its large population and the 
economy’s dependence on informal labor make lockdowns and other social distancing 
measures hugely troublesome. The central and state governments have recognized the 
challenge and responded aggressively but this response should be just the beginning. 
India must be prepared to scale it up as events unfold, easing the economic impacts 
through even greater public program support and policies that keep markets functioning. 
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ABSTRACT 
 Children’s literature is a part of literature. It helps to develop emotional intelligence and 
creativity of children. Children magazines play an important role in children literature. 
It contains useful writings for the children. Assamese children magazines and children 
literature are not different from that. The writings of the children magazines also help us 
to know the thinking of the children of contemporary time period. 
Key-Words: Literature, Children Literature, Children magazine. 
 
INTRODUCTION 
 Children’s literature is important because it provides them with opportunities to respond 
to literature: it gives appreciation about their own cultural heritage as well as those of 
others. It also helps to develop emotional intelligence and creativity of children. 
Children’s literature or juvenile literature includes stories, books, magazines or poems 
made for them. The children magazines play an important role in children’s literature. 
The Assamese children magazines also are not different from that. In this paper we’ll try 
to discuss about the children magazine of Assamese literature. 
AIMS AND OBJECTIVES OF THE STUDY 
 The main aim of the study is to discuss about the children magazine of Assamese 

literature. 
 Another aim is to discuss the role of children magazine in Assamese literature. 

 
METHODOLOGY 
 
 The primary data are collected from the children magazines of Assamese literature. 
 The secondary data are collected from various published work. 
 
DISCUSSION 
  
 The literary magazines reflect the contemporary life style in literature.  In 
nineteenth century, Assamese children literature established through the magazine. In 
the first Assamese newspaper Arunudoi, writings for children were also published with 
the writings of adults. After that, in 1886, the first Assamese children magazine 
Larabandhu was published.  It was edited by Karunabhiram Baruah. He was inspired 
through the writings of children published in Arunudoi. The second Assamese children 
magazine Akan (1916-1918) was edited by Hemchandra Goswami. The famous 
Assamese writers Atul Chandra Hazarika, Saratchandra Baruah, Chirajuddin Ahmed, 
Krishnakanta Handiqueetc. wrote in Akan.  
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 Some other Assamese children magazines were Moina (1923) edited by 
Raghunath Choudhary, Arun (1927) edited by Mohadev Sharma, Amar Desh (1932) 
edited by Tulshi Narayan Sharma, Pakhila (1933) edited by Harendra Nath  Sharma, 
Again Akan(1933) edited by Birinchi Kumar Baruah, Parijat (1942) edited by Dinanath 
Sharma, Rang Ghar (1948) edited by Birinchikumar Baruah and Kanchijoon (1951) 
edited by M Ibrahim Ali. But the time period of these magazines were too short. Then 
the other children magazine Deepak was published in October, 1954. The editor of 
Deepak was Gaurikanta Talukdar. Deepak had been published for 17 years 
continuously. Joonbai(1960-1070) was another children magazine edited by Navakanta 
Baruah. Before Joonbai, only the story from Ramayana-Mahabharata,Purana-
Uponishada, story of other countries were published in the children magazines. Joonbai 
changed the trend.  
 In 1982, the famous children magazine Safura was published. It was edited by 
Dr Bhabendra Nath Saikia. Safura is published regularly in present day too. Safura is 
exceptional for its stories which are written on naughtiness of childhood, didactic 
editorial etc.  
 Before eighty decade, the environment of childhood was different from present 
time. The mentality of children of present time is also different. In present time, the 
children literature is also released from conservative mentality. In this purpose, another 
children magazine named Mauchaque was published in 1984. It is edited by Shantanu 
Tamuly. It is regularly publish in present time also. Various writings like short stories, 
poems, travelogues, autobiography, biography, the childhood of some famous people are 
published in Mauchaque. The famous travelogues for children published in Mauchaque 
are Bideshi Bandhur Deshat (In the Country of Foreign Friends) by Rathindra Nath 
Goswami, SagararSipare Dhuniya Deshat (In the country of sea) by Bikash Baruah, 
TemsarDuipar (Two banks of the river tems) by Kiran Tamuly, Takiot Teradin 
(Thirteen days in Takio) by Shantanu Tamuly etc. The autobiography of Atul Chandra 
Hazarika and Rabin Benarji was also published in Mauchaque. The childhood days of 
famous Assamese writers Syed Abdul Malik, Jogesh Das, Shilabhadra, Lkshminandan 
Bora, Mahim Bora, Jatindranath Goswami, JajneswarSarma, Kirtinath Hazarika, 
MamoniRaisam Goswami, Chandraprasad Saikia, Hiren Bhattacharya, Homen 
Borgohain, Nirmalprabha Bordoloi, Dr Nagen Saikia, Nirupoma Borgohain are aso 
published in Mauchaque. These are the priceless resources of Assamese literature. 
 NatunAwiskar is a science magazine for children edited by Shantanu Tamuly. It 
is published regularly since 1988. It is a famous science magazine for children in 
Assamese. NatunAwiskar introduced the recent inventions and progress of science in 
simple language. Children are benefited by it. Some science fictions are also published 
in NatunAwiskar.  
 BaroOthara is a magazine for children and Juveniles in Assamese. It is edited 
by Kuntal Moni Sharma Bordoloi. It includes short stories, novels, poems, translated 
novels and stories etc. The famous Assamese novel for Juveniles Bakul Phoolar Dore 
by Mrinal Kalita was published serially in BaroOthara. The other famous novels 
published in BaroOthara are Bonyatar Ring by Abhijit Sharma Baruah, Matribhumi by 
Santosh Kumar Karmakar, Ribrib Munmihotor Sesh Nohowa Kahini by Mrinal Kalita 
etc. 
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CONCLUSSIONS 
 The children magazines are valuable resources of children literature. There are 
page for children in daily and weekly newspapers too. It is a good initiative to make 
children creative. It also makes rich the children literature. 
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Abstract 

Ageing is an irreparable biological process and is defined as the survival of the 
increasing number of individuals, who have completed their adult roles. Ageing is stated 
as the inevitable consequence of decline in productiveness. With the advent of 
technology and modernization, there has been a decrease in the mortality rate, increase 
in awareness, nutrition, advancement in health care facilities and an increase in life 
expectancy. When individuals reach old age, the various problems that they have to 
experience include, decline in health conditions, retirement, financial problems, 
loneliness and dependence upon others. The problems that have been taken into account 
in this research paper include, social, economic, psychological, health, crime, abuse and 
other miscellaneous problems. Another area that has been included is social work 
interventions. There are formulation of measures and policies that aim at alleviating the 
problems of the elderly, provide them security, protection and focus upon their well-
being. 
Keywords: Aged People, Crime, Economic, Health, Psychological, and Social Work. 
Introduction:  

With the advent of industrialization, globalization and economic liberalization, 
the individuals are getting familiar with innovative and modern techniques and methods. 
The youth is occupied with enhancing their career opportunities, middle aged people are 
engaged in jobs and earning their livelihoods and the aged individuals are leading 
retired lives. They either get occupied in some kind of honorary work, or manage the 
household chores through obtaining assistance from the caregivers or they follow their 
daily routine. The individuals are gaining more mobility and joint family system is 
being disintegrated into the emergence of nuclear family system. The aged people are 
experiencing changes in their social lives. In India, there has been an increase in the 
number of older persons. The aged people within the country are being provided various 
facilities and senior citizen benefits. These are beneficial and render a significant 
contribution in providing them support, especially when they are living by themselves. 
In the present world, individuals, belonging to marginalized, deprived and 
socioeconomically backward sections of the society aspire to earn better career 
opportunities and sustain their living conditions. The individuals migrate from rural 
areas to urban areas in search for better livelihoods opportunities, leaving their elderly 
parents. When individuals live separately from their elderly parents, they may 
communicate with them and make regular visits. On the other hand, there are cases of 
individuals, who do not look after their parents and mainly focus upon enhancing their 
own livelihoods opportunities. The levels of savings and investments are the 
determinants of growth of the modern sector and, hence, the generation of employment 
as well as the process of urbanization. The development of industrialization has led to 
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migration of individuals to other places, primarily in search for employment 
opportunities.  

The aged people in India, experience various types of problems. These are 
social, economic, psychological, health, crime and violence, abuse and other 
miscellaneous problems. Old age or elderly consists of ages nearly a surpassing the 
average lifespan of individual increasing number of old people in India, today issues 
that need to be taken care of if economic and social improvement is to proceed 
effectively. As per the tradition of India, old age people had occupied the position of 
power and prestige in the family. But nowadays they are becoming inactive, dependent, 
sick and weak in terms of economically, physically and psychologically all these 
phenomena lead to several social economic problems. Because of technological 
advancement in field of health, education, medical facilities and very same and it due to 
other national schemes or programs for old age people, they're each decline in the death 
rate of old age people resulting in continuous incline in population of 60 years and 
above age people in India.  

The major problems which oldest people face are lack of economic provisions, 
poor health conditions, lack of emotional support and illness in the post retirement 
period. The problem of inadequate income after retirement, loss of spouse or ample free 
time, poor health, social isolation, were family relationship and physically and 
financially dependency et cetera - all these situations are interrelated or interdependence, 
The traditional Indian joint family system is now declining and more families are 
becoming nuclear. On the background it is taken to explore the correct situation of care 
and support for all the oldest people in the families. Therefore an attempt has been made 
in the study and understands the major problems faced by old age people, their opinions 
about health care and treatment by their family members.  
Social Problems: 

The position and status of the aged individuals have been undermined by 
transformations in the cultures, values and overall living conditions of the individuals. 
In the present existence, technology has gained grounds and individuals belonging to all 
age groups, categories and backgrounds are making use of technology in carrying out 
their tasks and functions. The elderly individuals are not usually aware of usage of 
technology, they may just speak on the phone, watch television or listen to music and 
religious beliefs on radio or on their mobile phones. This indicates that they are usually 
unaware of how to perform various tasks and functions through the usage of technology. 
When aged people are unaware of usage of technology, they may encounter problems in 
communicating with people at distant places by sending messages, pictures and videos. 
Unawareness in terms of technology is one of the factors that impedes socialization of 
the aged people. When individuals belonging to rural communities, migrate to urban 
areas in search of better employment opportunities, they usually leave their parents. 
There are number of reasons for this, the living accommodation in urban areas is 
expensive, and the rent is unaffordable for them. When individuals get engaged in full 
time jobs, then taking care of the needs and requirements of the elderly usually becomes 
a problem for them. The aged people may experience problems in adjusting to social life 
of the cities. They usually feel apprehensive in going to nearby marketplaces and obtain 
assistance from their family members. The complexities of modern life and living 
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conditions undermine the traditional values and beliefs of the aged people. They have 
their own traditional beliefs and viewpoints, which normally are not believed by the 
youth and the middle aged people, as they are accustomed to modern values and beliefs. 
Hence, in this manner, the knowledge and beliefs of the aged people gets devalued.  

Research has indicated that when individuals reach the age of 60 years, they 
are unable to realize that they have now reached old age. This means that individuals are 
not completely prepared for old age (Singh, 2015). When they have their family 
members around, relatives and a good social circle of friends, then it is likely that they 
may feel secure and supportive. On the other hand, there are aged people, who are 
above 80 years of age and live alone. They do not have family members around and are 
primarily dependent upon their caregivers. In these cases, aged people experience social 
problems. They do not take pleasure in going out into the social circle. In case, 
celebrations or ceremonies are organized among their relatives, friends or neighbours, 
they do not enjoy going. Hence, when aged people get accustomed to isolation, they 
experience social problems. In order to alleviate social problems, it is vital for the 
individuals to form a good circle of friends and interact with relatives, friends, 
caregivers and neighbours.  
Economic Problems: 

Economic problems are experienced by the aged people, belonging to 
deprived, marginalized and socio-economically backward sections of the society. When 
the individuals are engaged in minority jobs, when their income is meagre and is not 
enough to meet their needs and requirements, then the individuals experience economic 
problems. Social security and financial security of the aged people is of utmost 
significance. In India, majority of the aged people experience financial problems as they 
are not in a position to earn their livelihoods. When their savings are not enough to meet 
the medical expenses and other household responsibilities, then they experience 
financial problems. When they possess finances and wealth, then usually they are 
exploited by their family members. In India, more than 65 percent of the aged people 
are dependent upon others for their daily life activities and responsibilities. The aged 
women, who are independent accounted for less than 20 percent, whereas men were 
independent to a major extent (Financial Status of Older People in India, 2011).  

The financial status of the aged people is directly connected with their financial 
independence. With the disintegration of the joint family system and the emergence of 
nuclear family system, the aged people prefer to live by themselves and manage all their 
finances. The younger individuals are having increasing academic and professional 
pursuits and due to this, the elderly are connected with them to a lesser extent. The 
individuals, who have accumulated wealth with their hard work have acquired net-
worth, and value in terms of the money matters. The economic problems among the 
aged people have taken place due to fast changing socio-economic conditions, ongoing 
open market policies, and liberalization of economy (Financial Status of Older People in 
India, 2011). When individuals have been engaged in well paid jobs and professions, 
then they do not experience financial problems. On the other hand, financial problems 
of the individuals have been severe, when they have been unable to make savings for 
old age. The major economic problem that aged people have experienced is that of 
exploitation. There have been cases of family members and relatives, who keep a watch 
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on the finances that they possess. In a direct as well as in an indirect manner, they make 
an attempt to take money from them. When individuals are unable to find good 
employment opportunities or aspire to seek admission in a reputed educational 
institution for the pursuance of higher studies, they exploit the elderly family members 
and take money from them for their own benefit. The other problems that aged people 
experience in terms of finances is robbery and theft. When outside the home, individuals 
feel, a person is living alone and possesses sufficient wealth, they even get subjected to 
violent and criminal acts.  
Psychological Problems: 

An individual lives in a society. Within the society, he has certain roles and 
functions to perform. The performance of roles and functions are primarily based upon 
his occupation. For instance, if he is a teacher, he will teach individuals and contribute 
towards their effective growth and development. If he is a medical doctor, he would get 
involved in making provision of medical treatment to the individuals and so forth. With 
aging, the individuals generates awareness in terms of values, norms and principles, 
which they impart to their family as well as the community members. The aged people 
have the major task of adequately guiding the individuals towards the right direction. 
Hence, they have an important role to perform towards the progression of their family 
and society. The psychological problems among the aged people emerge from 
loneliness, isolation, powerlessness and meaninglessness. When they live in isolation, 
when they are not acknowledged by the other individuals, and when their contributions 
or functions have not proved to be meaningful and beneficial to the individuals, then 
they experience psychological problems.   
Health Problems: 

As the individual ages, health problems among them are common. There are 
various kinds of health problems experienced by the aged people. These include, visual 
impairments, hearing impairments, speech impairments, decline in word usage and 
vocabulary, pain in the joints, high or low blood pressure, and other illnesses. Older 
individuals may live longer but they may get prone to illnesses and diseases. World 
Health Organization defines health as a state of complete physical, mental and social 
well-being. It is not merely absence of a disease. Health is considered more important 
for the aged people, as they are the ones, who primarily experience a decline in the 
health conditions in old age. The Constitution of India envisages the establishment of a 
new social order based on equality, freedom, justice and dignity of the individual. It 
aims at the elimination of poverty, ignorance and ill-health and directs the State to 
increase education, nutrition levels and standards of living among individuals. Bringing 
about improvements in the health care is regarded as one of the primary duties. The 
maintenance of the health and strength of the workers, men, women, children and the 
aged people is implemented, when they are provided with opportunities and facilities to 
enhance their living conditions in a well-organized manner. 

The health of the aged people gets affected by primarily two factors. These are 
due to the environmental conditions and biological conditions. When environmental 
conditions are taken into consideration, both home as well as outside the home influence 
their health. Within the home, when any kinds of conflicts and disputes takes place 
between individuals, then aged people in some cases feel stressful and they have an 
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effect upon their health. These conditions usually affects the mind-sets of the 
individuals. As a result, they may not consume their proper diet and nutrition, may not 
obtain adequate sleep and as a result, they experience a decline in their health 
conditions. The biological conditions that have an impact upon the health of the 
individuals include, visual impairments, hearing impairments, pain in the joints, nervous 
disorders, weakness, heart complaints, asthma, tuberculosis, skin diseases, and so forth. 
Women usually report more health problems as compared to men (Balamurugan, 
&Ramathirtham, 2012). 

Not only in India, but in other countries of the world as well, aging of the 
population is on the rise. Progression in the health care and medical facilities, 
improvement in the living conditions and the general quality of life and operative 
measures of birth control could be attributed to the emerging global phenomenon. The 
population is stated to be aging, in which the proportion of the aged people is said to 
increase. India is passing through technological, social, cultural and demographic 
transition. The individuals began to realize that health is important and they need to 
implement appropriate measures to take care of their health care requirements. With the 
improvement in health care facilities, the individuals are able to meet their health care 
requirements appropriately. Eventually, there has been a decline in the mortality rate 
due to an increase in life expectancy, which ultimately leads to an increase in the 
population of the aged people (Balamurugan, &Ramathirtham, 2012). 

The aged people, who are above the age of 60 years and are living below the 
poverty line, account for seven to eight percent of the population. The aged people in 
the unorganized sector like the agricultural labourers, casual workers or landless 
labourers have to look after their family and household responsibilities and financial 
problems are the major causes of barriers within the course of achievement of their 
desired objectives. Aged people need assistance and support from their family members 
and caregivers in taking care of their health conditions. When they receive support and 
assistance, they are able to maintain good health and live longer. On the other hand, 
when they are lonely and lack the support and assistance, then they are unable to meet 
their health care requirements in an appropriate manner (Balamurugan, &Ramathirtham, 
2012). 
 
REVIEW OF LITERATURE: 

Review of selected literature is an essential part of every research process. It 
helps us to examine and evaluate what has been said earlier on the research subject. 
Raju, S. S. (2011) has focused on the research on ageing India and provides an analysis 
in terms of social, financial, psychological and physical and health aspects and elder 
abuse. Author has also discussed the issues upon which models of care for old age 
people can be framed and argues that factors like place of accommodation, social class 
and gender among others tamed to influence such models of care. In the opinion of 
author, the institution of the family needs to be protected and standard and social work 
intervention or through professional welfare services, including economical support, 
counselling to old age people and their family members also. Author has concluded that, 
not all aspects of ageing have been uniformly steady and majority of them are 
microlevel localised studies.  
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Kumar, Y., & Bhargava, A. (2014) have attempted to bring out the abusive behaviour 
towards old age people by their family members. Through the study author have 
discussed on the types of abuse prevalent towards the oldest people and studied the 
impact of abusive behaviour of family members. To the study authors have also examine 
the day adequacy of social security measures to safeguard the position of the old age 
people in the families is common rich insights the depletion of human values among the 
modern and new generations. Authors have opined that timely intervention of social 
work government policies and imperatives majors should give an utmost importance to 
overcome the problem of old age people.  
Hemavathi U. & Rani. B. S , (2014) have focused on the problems faced by old age 
people based on age, gender and types of stay, that his institution and non-institution of 
Tirupati town and Mannurapalli village in Andhra Pradesh State. Through the study 
authors have found that, there were the majority of old age people who admitted in 
institution where from nuclear families. Institutionalised old age it will be facing many 
social problems such as I'd just mental problems compared with non-institutionalised 
old age people. Authors have also observed that, institutionalised old age people facing 
many psychological problems compared non-institutionalised were as non-
institutionalised old age people were facing high financial problems.  
Singh. R. (2015) has given insight into the socio economic condition of the oldest 
people along with the social and health problems faced by old age people. Through the 
study author has focused on the factors contributing to problems of old age people in 
India. Author has focused on the fact that, due to urbanisation family nuclearisation, 
rapid growth of industrialisation and rise of individual philosophy, diminished the 
Indian traditional values that earlier had a vested authority with old age people. Author 
has suggested that, there should be efforts to prevent the problems of elders and this can 
be carried out through awareness generation in families and social work intervention. 
Author has concluded that, as far as India is concerned social security schemes should 
be coupled antipoverty programs.  
Objectives of the study:  

 To focus on the major socio economic problems faced by old age people.  
 To know the perceptions of old age people about the causes of problems and 

negative attitudes towards life. 
METHODS: 

The study is descriptive in nature. A sample of 300 old age people (60 years 
onwards) was taken by using convenience sampling method. This sample was identified 
in the demarcated geographical area of Vaishali District of Bihar, India. The study is 
mainly based on primary data which was collected through small questionnaire. The 
primary data collected from the respondents have been processed and analysed by using 
percentage method. 
Results and Discussions: 
The following table shows the age profile of the selected respondents,  
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Table: 1 
Age profile of the respondents 

Age group (years)  Number of Respondents  Percentage  
60 to 70  150 50% 
71 to 80  140 46.67%  
Above 80 years  10 3.33%  
Total  300 100%  

As per the collected primary information, majority of the respondents were 
belonging to the age group of 60 years to 70 years (50%). 46.67% respondents were 
belonging to the age group of 71 years to 80 years and only 3.33% respondents were 
above 80 years of age. 

Table : 2 
Gender wise distribution of the respondents 

Gender  No. of respondents  Percentage  
Male  170 56.67%  
Female  130 43.33%  
Total  300  100%  
As per the selected sample 56.67% respondents were made and 43.33% respondents 
were female. The following table shows the major problems faced by old age people.  

Table:3 
Major problems faced by old age people 

Problems  No. of respondents  Percentage  
Economic problems  100  33.33%  
Psychological problems  35 11.66%  
Accommodation related 
problems  

10 3.33%  

Health-related problems  100 33.33%  
Elder abuse  15 5%  
All the above problems  30 10%  
No any problem  10 3.33%  
Total  300  100% 

The above table reveals that 33.33% respondents face the economic problem. 
The economic problem arises when old age people are not able to sustain themselves 
financially. Therefore lose the financial independence because of increasing competition 
from young generation. It is often that majority of old age people are not having a 
capacity to be productive or like the opportunity as they were before. After retirement 
idleness is made to believe that they are not physically productive now. It exists because 
of infused inactivity, lack of games/tools, and withdrawal from family responsibilities 
etc and this has been negative emotional effects of the old age persons. As for the 
collected information the person respondents face the pulsing or accommodation related 
problems. According to these respondents the present accommodation is not suitable, 
sufficient as per the current requirements. These food is people face the problem of lack 
of peaceful place to be in today's changing lives styles and social values and societal is 
like nuclear family doctor and priorities of new generation have led to increased 
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religions towards old age people by their family members. With this isolation comes in 
there for the problem of housing or accommodation exists and it leads to the Fremantle 
quality of life of old age people of 33.33% respondents faced the health-related 
problems. During the old age phase, metabolism process slows down, and individuals 
become physically and mentally weak. They are more prone to sickness, diseases et 
cetera. Therefore, the clear thinking ability is reduced and diminished eyesight and they 
are experiencing difficulty in recalling memories; and weakness to bone diseases. 5% 
respondents face the problem of the abuse or ill-treatment by the family members of 
majority of old age people face in the abuse in terms of religions, but the real abuse and 
also physical abuse. Many times old age people are used economically, emotionally and 
mentally for various reasons in different ways of it is observed that the one person 
respondents face all the above stated problems and only 3.33% respondents have stated 
that they have no any problem.  
 

Table: 4 
Opinions of old age people regarding care and treatment given by family members 

and other relatives 
Opinions  No. of respondents  Percentage  
Respectful treatment  100 33.33%  
Normal treatment  120  40%  
No cordial treatment  80 26.66%  
Total  300  100%  

In Indian society, family members are the main source of care and support to 
the old age people. Therefore, it would be important to know, what are the opinions of 
selected old age people about the treatment they are getting by the family members. As 
per the information provided by the respondents in this context, 33.33% respondents 
have stated on TV. That is they are getting respectful treatment in the families and by 
the other relatives. 40% respondents reported that they are getting normal treatment by 
their family members and other relatives and 26.66% respondents reported that the 
treatment according to them by the family members and other relatives is not cordial. 
This shows that still in Indian society voltage people are getting respectful treatment by 
their family members and other relatives.  

Table: 5 
Perception of old age people about causes of problems and negative attitude 

towards life 
Perception  No. Of Respondents  Percentage  
Generation Gap Conflict  280  93.33%  
Increasing Crime Rate  170 56.66%  
Lack of Mobility  210 70%  
Poor Health Condition  230 76.66%  
Loneliness  190 63.33%  

In the opinion of 93.33% respondents, conflict due to generation gap is the 
major cause of problems and negative attitude towards life. According to them they are 
unable to accept the new social values and standard of new generation. They face 
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problem of generation gap conflict with son / daughter or grandson/ daughter, it may 
spoiled their interest in the life.  

According to 56.66% respondents increasing crime rate in metropolitan cities 
caused to increase problems and negative attitude towards life. Many old age people in 
staying alone in flats and advantage of this fact is taken by criminals. 70% respondents 
have opined that, lack of mobility is the major cause for increasing problems of old age 
people. Majority of old age people are unable to cope with the fast life of metropolitan 
cities. Majority of old age people cannot move fast. They feel uncomfortable on the 
outside of their homes. Therefore their mobility is limited. In the opinion of 76.66% 
respondents, poor health condition is the major cause for the problems of old age people. 
In the old age phase many health problems associated with individual, such as heart 
palpation, knee pain, poor eye sight, poor hearing capacity etc. Make old age people as a 
burden on family members. 63.33% respondents have opined that, loneliness is the 
major cause for the problems of old age people. In Indian society, marriage is 
considered as a main source of companionship. What individual require living is the 
companion of spouse. However if one of the spouse dies, it creates a sorrowful space in 
the life of other partner. Death of spouse has created loneliness in the life of old age 
person.  

Table: 6 
chronic disease found among old age people 

Diseases  No. Of Respondents  Percentage  
Cough and Cold, 
Whooping  

40 13.33%  

Joint Pain, Knee pain  150 50%  
Hypertension  30 10% 
Heart disease  15 5%  
Diabetes  65 21.66%  

As per the information provided by the respondents, 13.33% of them suffer 
from cough and cold, whooping. Majority of the respondents suffer from joint pain and 
knee pain. 10% respondents were associated with Hypertension, 5% were associated 
with heart disease and 21.66% are suffering from diabetes. It shows that, the prevalence 
of joint pain, knee pain and diabetes are much higher in metropolitan cities. The diseases 
among the old age people increased burden on the family members, health care takers.  
 
Conclusion and Suggestions: 

Through the study it is found that, now a days the old age people resided in 
Vaishali District is facing mainly economic problems and health related problems. 
Apart from these problems many old age people are suffering from psychological 
problems. It is found that, in many families still old age people are getting respectful or 
normal treatment. But it should be noted that, the people  who are not getting respectful 
treatment by their family members is not negligible. It is found that, there are several 
causes of problems and negative attitude of old age people towards life. The major 
causes are conflict due to generation gap, lack of mobility, poor health conditions and 
feeling of loneliness. All these factors spolded the life of old age people and created 
negative attitude towards life. It is observed through the study that, almost all the 
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selected old age people are suffering from various diseases like knee pain, joint pain, 
heart disease , diabetes etc. Due to fast life style Vaishali District. Through the study it 
is found that there is wide scope for social work intervention through counselling, 
medical care and health care, rehabilitation centre/old age homes and financial support 
for old age people.  

Efforts should be made by government and NGOs for creating awareness 
among old age people on various government schemes or programmes. There should be 
proper utilization of experiences and expertise of old age people for the welfare of the 
society, so that their negative attitude towards life can change in to positive attitude and 
this will help to reduce their feeling of dependence on the family members. There 
should be proper and effective implementation of national policy and programmes for 
old age people.  
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oSfnd f”k{k.k i)fr esa ekuorkokn 
 

MkW- euh’kk xksnkjk] 
lg vkpk;Z laLd̀̀r] 

jktdh; ckWaxM+ LukrdksŸkj egkfo|ky;] 
MhMokuk 

    
Lkkj 
 ekuorkokn ,slk fopkj vkSj n”kZu gS tks ekuo ewY;ksa vkSj fpUrkvksa ij viuk /;ku dsfUnzr djrk gSA ekuo ds 
lokZaxh.k fodkl ds fy, HkkSfrd] uSfrd ,oa vk/;kfRed izxfr vko”;d gSA gekjs “kkL=ksa esa Hkh /keZ] vFkZ] dke 
vkSj eks{k ds :i esa ekuo ds pkj iq:’kkFkksZa dh ppkZ dh xbZ gSA ;s mlds thou dks lkFkZdrk iznku djrs gSa 
rFkk mlds leLr dk;Z lektksUeq[k gh gksus pkfg,A ekuoh; mPprj ewY;ksa dks ekuorkokn dgk tkrk gSA 
f”k{kk esa ekuorkokn ,d ,slk ǹf’Vdks.k gS ftlesa Nk=ksa dks tkudkjh nsus ds fy, lkfgfR;d vFkksZa dk mi;ksx 
gksrk gS ;k *ekufodh* ij /;ku dsfUnzr fd;k tkrk gSA ;g yksdrkfU=d ;k uSfrd thou nf̀’V gS tks ;g iqf’V 
djrh gS fd euq’;ksa ds ikl vius thou dks vFkZ vkSj vkdkj nsus dk vf/kdkj vkSj mÙkjnkf;Ro gSA 
 thou dh fo”okRe/kkjk dk nf̀’Vdks.k oSfnd lekt jpuk esa vUrfuZfgr gksus ds dkj.k oSfnd f”k{k.k i)fr esa 
vk/;kfRed ǹf’Vdks.k dk u dsoy vUrHkkZo gh Fkk] vfirq og mldk vk/kkj Hkh cuk gqvk FkkA ekuo dk 
lokZaxh.k&uSfrd] HkkSfrd rFkk vk/;kfRed fodkl djuk oSfnd f”k{k.k i)fr dk mís”; FkkA vkJe vFkok 
xq:dqy ds thou esa lcds lkFk leku :i ls O;ogkj gksus ds dkj.k rFkk os’k rFkk O;ogkj esa vR;Ur lknxh 
,oa lekurk fo”ks’k :i ls O;ogkj esa ykus ds dkj.k fdlh Hkh izdkj ds oS’kE; dk l¡Ldkj ckyd ds eu ds 
Åij ugha gks ikrk FkkA vkJe vFkok xq:dqy esa fuokl djus ds dkj.k fo|kFkhZ thou dks uxj ds foyklh 
okrkoj.k ls iw.kZ :is.k vfyIr j[kk tkrk FkkA ukxjh thou ds la?k’kksZa dk Hkh fo|kfFkZ;ksa ds thou ij fdlh 
izdkj dk izHkko ugha iM+rk Fkk vkSj bl dkj.k “kq) l¡Ldkj izkIr djus ;ksX; okrkoj.k ogk¡ lnSo cuk jgrk 
FkkA czãp;kZJe esa HkS{;p;kZ vfuok;Z gksus ds dkj.k fo|kFkhZ esa Hkh U;wukf/kD; dh Hkkouk dk fuekZ.k ugha gks 
ikrk FkkA f”k{k.k fu%”kqYd Fkk] bl dkj.k lHkh dks f”k{k.k izkIr djus dh lqfo/kk Fkh lkFk gh fo|k ds egÙo 
dk l¡Ldkj lrr :i esa eu iVy ij vafdr fd;s tkus ds dkj.k f”k{k.k dks vFkksZiktZu dk lk/ku ek= 
le>us ds LFkku ij mls Js’B thou dk xBu djus okyh lathouh ds :i esa ekuk tkrk FkkA Js’B thou 
O;rhr djus okys vkpk;ksZa ds izR;{k vuq”kklu esa lnk jgus ds dkj.k fo|kFkhZ thou esa fcxM+us dh vFkok 
mlesa mPNà[kyrk ;k LoSjkpkj fuekZ.k gksus dh laHkkouk gh ugha jgrh FkhA f”k{k.k dks /kkfeZd l¡Ldkj cukus ds 
dkj.k rFkk czãp;Zozr dks mlds lkFk layXu dj nsus ds dkj.k mlds }kjk leLr “kfä;ksa dk fodkl 
ifo=rk dh Hkkouk ds lkFk gksrk FkkA ;g f”k{k.k i)fr jk’Vªh;rk dh Hkkouk ds lkFk&lkFk *olq/kSo dqVqEcde~* 
dh vUrjkZ’Vªh; Hkkouk dh Hkh leFkZd FkhA /ku ds fy, fo|k nku djuk frjLdj.kh; le>us okys rFkk riL;k 
,oa Kkue; thou O;rhr djus okys _f’k gh Hkkjrh; fo|kihBksa ds vkpk;Z gqvk djrs Fks vkSj mudk gh oSfnd 
jk’Vª ds f”k{k.k ds Åij loZra= lokZf/kdkj jgk djrk FkkA 
eq[; “kCn & xq:] xq:dqy] czãp;kZJe] vuq”kklu] lokZaxh.k fodklA 
izLrkouk %& lalkj dh leLr izxfr dk dsUnz fcUnq euq’; gSA O;fDr ekuo lewg dk gh ,d va”k gS blfy;s 
O;fDr dks dsoy vius fy, ugha vfirq lEiw.kZ lekt ds ds dY;k.k ds fy, dk;Z djuk pkfg,A /keZ] vFkZ] 
dke ,oa eks{k :ih iq:’kkFkZprq’V~; mlds thou dks lkFkZdrk iznku djrs gSa vkSj mlds leLr dk;Z 
lektksUeq[k gh gksus pkfg,A ekuorkokn dk ewy vk/kkj ekuo gSA Hkkjr esa jktkjke eksgujk;] jfoUnzukFk VsxkSj] 
xksikyd̀’.k xks[kys] vjfoUn ?kks’k] nhun;ky mik/;k; esa ekuorkoknh fopkj/kkjk dk fparu ns[kk tk ldrk gSA 
jfoUnzukFk VsxkSj vk/;kfRed ekuorkoknh FksA izse] lg;ksx HkkbZ pkjs ds vk/kkj ij rFkk olq/kSo dqVqEcde~ esa 
fo”okl dj iwjs fo”o ds ekuo dY;k.k dh ckr djrs gSaA  
 ekuooknh ekuo dY;k.k ;k lEiw.kZ lekt ds dY;k.k ds fy, dk;Z djrk gSA ekuoh; mPprj ewY;ksa dks 
ekuorkokn dgk tkrk gSA ekuoh; mPprj ewY; dk vFkZ gS LokFkZ ls Åij mBdj nwljksa ds fgr esa dk;Z 
djukA lalkj ds lc ekuo ,d nwljs dh LorU=rk dk lEeku djsA lekurk }kjk leku ykHk ds fl)kUr ds 
vk/kkj ij ijLij ,d nwljs dks lg;ksx djsA fookn ,oa >xM+ksa dk fuiVkjk “kkfUre; rjhdksa ls djsaA bl 
izdkj dgk tk ldrk gS fd ekuorkokn og gS ftlesa ekuo vU; yksxksa dk nq%[k nnZ eglwl djs vkSj muds 
lq[kh thou ds ekxZ esa ck/kd u cudj muds izxfr ,oa fodkl ij cy nsA ekuorkokfn;ksa us ekuo dks 
ekuorkokn dk dsUnz cuk;kA os fo”o cU/kqRo ds vkn”kZ ijcy nsrs gSA ekuorkokn us Lofgr ls vf/kd ijfgr 
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dks egÙo fn;kA ;g ekuo cqf) vkSj foosd esa vkLFkk j[krk gSA ekuorkokfn;ksa us bl ckr ij cy fn;k fd 
ekuo dks vius vanj dh cqjkbZ;ksa dks nwj dj ekuoh; xq.kksa] n;k] izse] ekuork] nku”khyrk] ijksidkj] vfgalk 
vkfn dk fodkl djuk pkfg,A ekuorkokfn;ksa us uSfrd LorU=rk ij cy nsrs gq, bls ekuo dk izsjd rÙo 
cryk;kA 
 Hkkjrh; nk”kZfudksa dk ekuorkokn izkphudky ls gh izpfyr jgk gSA izkphu le; esa Hkh gekjk ;g /;s; jgk 
fd lHkh ekuo lq[kh jgsaA blh dks ge ekuorkokn dgrs gSA laLd̀r lkfgR; dk ǹ’VkUr 
 losZ HkoUrq lqf[ku% losZ lUrq fujke;k%A 
 losZ Hknzkf.k i”;Urq ek df”pn~ nq%[kHkkx~ Hkosr~AA 
 bl “yksd ls ekuorkokn dh Hkkouk Li’V gksrh gSA bles ;g ns[kus dks feyrk gS fd iqjkru dky esa Hkh 
euq’;ksa ds lq[kh gksus dh dkeuk dh xbZ FkhA 
ekuorkoknh f”k{kk %& Hkkjrh; f”k{kk esa ekuorkokn ,d js”keh /kkxs dh rjg VsxkSj] xk¡/kh] tkfdj gqlSu] 
jk/kkd̀’.ku~] bdcky] usg:] vkfn f”k{kk”kkfL=;ksa dh fopkj/kkjk ls xqtjrk pyk x;kA bu lHkh Hkkjrh; 
f”k{kk”kkfL=;ksa us f”k{kk ds }kjk O;fDr ds vk/;kfRed fodkl dks cgqr egÙo fn;k gS tks mudh ekuorkoknh 
f”k{kk dk dsUnz dgk tkrk gSA orZeku ;qx ds nks eq[; vkn”kZ gS & ,d ekuorkokn vkSj nwljk oSKkfud 
izòfrA 
 ekuorkoknh f”k{kk dk pje y{; O;fDr dks lq[kh cukuk gksxk ftlls fd og izxfr djrk tk, vkSj bl 
lalkj dks jgus ;ksX; LFkku cuk ldsA ekuorkoknh f”k{kk ds fuEu mís”; gSa & 
¼1½ ekuorkoknh f”k{kk dk mn~sn”; O;fDr esa vkRe fo”okl tkx̀r djuk gSA 
¼2½ f”k{kk dk mn~sn”; ekuo dh lHkh ;ksX;rkvksa dk fodkl djuk gSA 
¼3½ f”k{kk }kjk ckyd esa jpukRed lekykspuk ,oa lekykspukRed jpukRedrk dk fodkl djuk vko”;d gSA 
¼4½ ekuorkoknh f”k{kk dk ,d mn~sn”; ;g gS fd ckyd dh psruk dks l”kDr ,oa tkx:d cuk;k tk,] 
ftlls og thou esa tks dqN lqUnj ,oa vuks[kk gS mlds fo’k; esa ltx jg lds ,oa tks dqN f?klk&fiVk ,oa 
:f<+xr gS mlls eqfDr ik ldsA 
¼5½ ekuorkoknh f”k{kk dk mn~sn”; ckyd dks mldh egkurk dh vuqHkwfr djkuk Hkh gS vFkkZr~ mlesa ,slk 
vkRe&cks/k txkuk gS fd og lekt ,oa lf̀’V dk egRoiw.kZ vax cu ldsA mlesa fodkl dh vlhe laHkkouk,¡ 
gSA 
¼6½ fo|kfFkZ;ksa esa mPp ewY;ksa dk fodkl djuk vFkkZr~ muesa mPp Lrjh; ,oa ekuoh; ekU;rkvksa dk fodkl 
djukA 
¼7½ ekuorkoknh f”k{kk vUr esa gj ckyd dks ,d vPNk euq’; cukus dh dYiuk djrh gSA 
¼8½ ckyd ds ekufld LokLF; dk fodkl djuk ekuorkoknh f”k{kk dk ,d vU; egRoiw.kZ mn~sn”; gSA 
¼9½ ekuorkoknh f”k{kk ewy :i ls ;g Lohdkj djrh gS fd ekuo ,d fopkj”khy izk.kh gS vr% mldh 
fopkj”khyrk ,oa /kS;Z dk fodkl djus dk iw.kZ iz;kl djuk pkfg, ftlls og Lo;a lR; vkSj vlR; ds chp 
Hksn dj ldsA 
oSfnd f”k{k.k iz.kkyh esa ekuorkokn% & 
 vkt dh bl voLFkk esa lHkh ds fy, vkSj fo”ks’kr% Hkkjr ds fy, ekxZn”kZd gksus okys oSfnd f”k{k.k i)fr ds 
fl)kUrksa dk xEHkhjrkiwoZd fpUru djuk vko”;d tku iM+rk gSA oSfnd f”k{k.k i)fr ds izeq[k fl)kUr fuEu 
gSa %& 
¼1½ thou dh fo”okRe/kkj.kk dk nf̀’Vdks.k oSfnd lekt jpuk esa vUrfuZfgr gksus ds dkj.k oSfnd f”k{k.k 
i)fr esa vk/;kfRed ǹf’Vdks.k dk u dsoy vUrHkkZo gh Fkk] vfirq og mldk vk/kkj Hkh cuk gqvk FkkA 
¼2½ vk/;kfRed ǹf’V ls nsoRo dks izkIr djus okys rFkk HkkSfrd ǹf’V ls thou ds izR;sd {ks= esa vxzlj gksus 
okys lkeF;Z ;qDr ,oa oSHkolEiUu lekt dk fuekZ.k gh f”k{k.kiz.kkyh dk mn~sn”; FkkA 
¼3½ vkn”kZ lekt ogh dgykrk gS ftlesa izR;sd O;fDr dk thou vkn”kZ gks vkSj bl dkj.k O;fDrRo dk 
fodkl djuk ,oa vkn”kZ O;fDr thou mRiUu djuk oSfnd f”k{k.k i)fr dk y{; FkkA 
¼4½ O;fDrRo fodkl esa “khy lao/kZu] mÙke xq.kksa dk i)fr;qDr ifjrks’k ,oa LodrZO;ijk;.krk dk fuekZ.k 
vfHkizsr FkkA 
¼5½ vkfFkZd ifjfLFkfr ,oa f”k{k.k esa vkt tks vfoHkkT; lEcU/k mRiUu gqvk gS mldk oSfnd i)fr esa ys”kHkkx 
Hkh ugha FkkA czãpk;Z vkJe esa HkS{;p;kZ vfuok;Z gksus ds dkj.k fo|kFkhZ thou Lokoyach ,oa ifjfLFkfr fujis{k 
gqvk djrk Fkk rFkk fdlh esa Hkh U;wukf/kD; dh Hkkouk dk fuekZ.k ugha gks ikrk FkkA 
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¼6½ vkJe ,oa xq:dqy esa jgus okys fo|kfFkZ;ksa dh la[;k FkksM+h gksus ds dkj.k oS;fDrd l¡Ldkj djuk lqyHk 
FkkA vkt ftl izdkj f”k{k.k rU= dks ,d futhZo dkj[kkus dk Lo:i izkIr gks x;k gS] oSlk ml dky esa 
laHko gh ugha FkkA  
¼7½ f”k{k.k fu%”kqYd Fkk] bl dkj.k lHkh dks f”k{k.k izkIr djus dh lqfo/kk FkhA lkFk gh fo|k ds egRo dk 
l¡Ldkj lrr :i ls eu% iVy ij vafdr fd;s tkus ds dkj.k] f”k{k.k dks vFkksZiktu dk lk/ku Hkkx le>us 
ds LFkku ij mls Js’B thou dk xBu djus okyh lathouh ds :i esa ekuk tkrk FkkA 
¼8½ Js’B thou O;rhr djus okys vkpk;ksZa ds izR;{k vuq”kklu esa lnk jgus ds dkj.k mu yksxksa dk vkn”kZ 
thou lnSo vk¡[kksa ds le{k fo|eku jgus ds dkj.k fo|kFkhZ thou ds fcxM+us dh vFkok mlesa mPNà[kyrk ;k 
LoSjkpkj fuekZ.k gksus dh laHkkouk ugha jgrh FkhA 
¼9½ f”k{k.k dks /kkfeZd l¡Ldkj cukus ds dkj.k rFkk czãpk;Zozr dks mlds lkFk layXu dj nsus ds dkj.k 
mlds }kjk leLr “kfDr;ksa dk fodkl] ifo=rk dh Hkkouk ds lkFk gksrk FkkA czãpk;ZJe esa fofHkUu izdkj ds 
fucZa/k gqvk djrs FksA ijUrq mudk gsrq LokHkkfod “kfDr ,oa euksof̀r dh dqpyus vFkok nck nsus ds fy, ugha 
gksrk Fkk] izR;qr mudk mn~sn”; mUgsa ;ksX; fn”kk nsuk jgrk Fkk] ftlls muesa vf/kd lkeF;Z izdV gks ldsA 
czãpkjh dks miokl u dj HkjisV Hkkstu [kkuk pkfg, fdUrq mldk vlj jtksxq.kh vFkok reksxq.kh u gks] mls 
vkRela;e ds }kjk vius “kkjhfjd ,oa ckSf)d {kerkvksa dk laiw.kZ ifjrks’k ,oa fodkl djuk pkfg, vkfn ckrsa 
mUgsa crkbZ tkrh FkhA bu fucZa/kksa rFkk bl bl riL;ke; thou dk gsrq ;gh Fkk fd vkxs pydj os lq[kiwoZd 
xg̀LFkkJe dk vaxhdkj dj ldsa rFkk lekt ,oa nsoRo ds fy;s vius thou dk mi;ksx djus ds fufer 
vko”;d xq.kksa dk lap; dj ldsaA 
¼10½ /ku ds fy, fo|knku djuk frjLdj.kh; le>us okys rFkk riL;k ,oa Kkue; thou O;rhr djus okys 
_f’k gh Hkkjrh; fo|kihBksa ds vkpk;Z gqvk djrs Fks vkSj mudk gh oSfnd jk’Vª ds f”k{k.k ds Åij loZra= 
Lora= lokZf/kdkj jgk djrk FkkA  
¼11½ oSfnd jk’Vª ds fo|keafnj dHkh Hkh jktlrk ds xqyke ugha jgs] mYVs jktk gh vius vki dks mudk lsod 
ekuk djrs FksA jktiq= dks Hkh n.M nsus dk uSfrd vf/kdkj izlax fo”ks’k ij xq:dqy ds vkpk;Z iz;ksx esa ykrs 
FksA jktk fo|knku ds dk;Z esa fcuk “krZ lgk;rk fn;k djrs FksA fo|keafnjksa esa os fou;iwoZd gh izos”k fd;k 
djrs FksA fo|keafnjksa ,oa f”k{k.k iz.kkyh ds Åij /ku ,oa lrk dk fdfpr~ Hkh vf/kdkj ugha jgrk FkkA os laiw.kZ 
:i ls LorU= FksA 
 vkt lgL=kof/k o’kksZa ls Hkk’kk Hksn] oa”k osn] izkar Hksn vkfn vusd Hksnksa dks ipkrs gq, Hkkjrh; l¡Ldf̀r dk tks 
leku Lo:i ǹf’Vxkspj gksrk gS mldk rFkk leku /kkfeZd vkpkj] lkekuJ)kdsUnz] leku uSfrd dYiuk] 
leku rÙoKku fo’k;d ijEijk] leku ca/kqHkko] ns”k ds o mlds ikfo«; ds laca/k esa vkReh;rk dh leku 
mRdV vuqHkwfr vkfn ,djk’Vªh;Ro fuekZ.k djus okyh leLr ckrksa dk fuekZ.k bl f”k{kk iz.kkyh ds }kjk gh bl 
fo”kky Hkwizns”k esa gqvk rFkk lglzkof/k o’kksZa rd v{kq..k j[kk x;kA 
 osnk?;;u dh lekfIr ds i”pkr~ fonkbZ nsrs le; vkpk;Z f”k’; dks fuEukuqlkj mins”k nsrs Fks & lnk lR; 
cksyuk rFkk vius drZO; dks igpkurs gq, /kekZuqlkj O;ogkj djukA lh[kh gqbZ fo|k dks izekn ds dkj.k Hkwyuk 
erA 
lR;a onA /keZapjA Lok/;k;kUek izen%A ekr̀nsoks HkoA firǹsoks HkoA vkpk;Z nsoks HkoA vfrfFk nsoks HkoA 
;kU;uo/kkfu dekZf.k rkfu lsforO;kfu uks brjkf.kA ¼1½ 
 ekr̀ijk;.k] fir̀ijk;.k] vkpk;Zijk;.k rFkk vfrfFkijk;.k cuuk D;ksafd og rqEgkjk drZO; gSA pkjksa vksj tks 
Js’B iq:’k gksxs muds funqZ’V ,oa vPNs deksZa dk vuqlj.k djukA 
 -_Xosn eass uhfrfo’k;d ekU;rkvksa ds dfri; ǹ’VkUr bl izdkj gS & _rL; iUFkka u rjfr nq’d̀r%A ¼2½ ikih 
yksx lR; dk ekxZ ugha r; dj ldrsA 
**uk;Zek.ka iq’;fr uks l[kk;a dsoyk/kks Hkofr dsoyknhA ¼3½ nsorkvksa o b’Vfe=ksa dks Hkkstu u djkdj tks 
vdsyk gh vUu ij gkFk lkQ djrk gS og dì.k fujk ikih gSA 
lekueLrq uks euks;Fkk ;Fkk o% lqlgkfrA ¼4½ 
 gs fe=ks! rqe lcds eu leku fopkjksa ds vFkkZr~ ,d gh fu”p; ls izsfjr gksa ftlls rqEgkjs lc euksjFk lgt 
fl) gks tk,A lekuk ân;kfu o%A  ¼5½ vFkkZr~ rqe lcds vUr%dj.k ,d tSls gksA 
lqxk _rL; iUFkk ¼6½ & lR; dk ekxZ gesa lqxe gksA 
LofLr iUFkkeuqpjse ¼7½ ge lc ds dY;k.k ds ljy ekxZ dk gh vuqlj.k djsaA 
 oSfnddky es mPp uSfrd ewY;ksa ds fl) vf/k’Bku ls ;qDr] “khy] pkfj«; o fu’ikirk dh bZIlk j[kus okys 
mPp l¡Ldf̀r lEiUu yksx FksA os LoIu esa Hkh iki ls laj{k.k ikus dh bZ”oj ls vkrZ izkFkZuk djrs FksA vFkoZosn 
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ds ìFoh lwDr esa dgk x;k gS *ekrk Hkwfe% iq=ks·ga ìfFkO;k%*A ,slh mnkr Hkkouk dk fodkl oSfnd f”k{k.k i)fr 
dk gh ifj.kke gSA bl l¡Ldkfjr thou dk fuekZ.k fodflr f”k{k.k i)fr ds fcuk laHko ugha FkkA 
 jk’Vªh; f”k{kk uhfr 2020 esa Nk=ksa esa jpukRed lksp] rkfdZd fu.kZ; vkSj uokpkj dh Hkkouk dks izksRlkfgr djus 
ij cy fn;k x;k gSA ubZ f”k{kk uhfr esa f”k{kd vFkkZr~  xq: ds lEeku ij Hkh /;ku fn;k x;k gSA bl uhfr 
esa f”k{kk ,oa l¡Ld̀fr ds lEcU/k dks LFkkfir fd;k x;k gSA bl uhfr esa fo|kFkhZ dks lEiw.kZ ekuo cukus dk 
iz;kl fd;k tk;sxkA bl f”k{kk uhfr ls ,d u;s Hkkjr dk fuekZ.k gksxkA ftlls Hkkjr iqu% fo”o xq: dk 
LFkku izkIr dj ldsxkA bl f”k+{kk uhfr esa fo|kfFkZ;ksa dks fo|ky; ds lHkh Lrjksa vkSj mPp f”k{kk esa l¡Ld̀r dks 
,d fodYi ds :i esa puus dk volj fn;k tk;sxkA f”k{kk ds vUrjkZ’Vªh;dj.k dks laLFkkxr :i ls lg;ksx 
vkSj Nk= vkSj ladk; dh xfr”khyrk nksuksa ds ek/;e ls lqxe cuk;k tk,xkA Hkkjrh; Hkk’kkvksa ds laj{k.k vkSj 
fodkl dk iz;kl fd;k tk;sxkA f”k{kk igy dh rjg ykHk ds fy, ugha vfirq ;ksX;rk ij vk/kkfjr gksxh 
ftlds fy, i;kZIr :i ls /ku miyC/k djok;k tk;sxkA f”k{kk uhfr fdlh Hkh ns”k ds Hkfo’; dks rS;kj djus 
dk lcls vge iM+ko gksrh gSA jk’Vªh; f”k{kk uhfr dh Hkwfedk esa fy[kk gS fd izh&izkbejh ,tqds”ku esa Nk=ksa 
dks Hkkjrh; lekt] laLd̀fr ekgkSy dh tkudkjh nh tk,xhA blesa vk;ZHkV~V ls ysdj pk.kD; rd dk ftØ 
fd;k x;k gSA xq.kkRed f”k{k.k ij cy fn;k tk;sxkA f”k{kk vkus okyh ihf<+;ksa dks rS;kj djrh gSA ,d ;qx 
Fkk tc fons”kh ukxfjd Hkkjr ds f”k{k.k dkS”ky ds izfr vkdf’kZr gksrs FksA ;g uhfr f”k{kk dk dsUnz gksus ds 
Hkkjr ds xkSjo dks nqckjk gkfly djus esa enn djsxhA bl uhfr ds vUrxZr ikjLifjd Kku dks mi;ksx esa 
yk;k tk;sxkA 
 fu’d’kZr% ge dg ldrs gSa fd Hkkjr dh f”k{k.k i)fr esa iqu% oSfnd f”k{k.k i)fr ds vkn”kksZa dks viukus dk 
iz;kl fd;k tk jgk gSA oSfnd dky esa xq: dks tks lEeku fn;k tkrk Fkk mls iqu% LFkkfir djus dk iz;kl 
fd;k tk;sxkA fo|kFkhZ ds pgqeq¡[kh fodkl ij cy fn;k tk;sxkA l¡Ld̀r Hkk’kk ds egÙo dks Lohdkj fd;k tk 
jgk gSA xq.kkRed f”k{k.k ij cy fn;k tk;sxkA f”k{kk ds {ks= esa /ku ds c<+rs gq, iz;ksx dks lekIr fd;k 
tk;sxkA ;ksX;rk ij cy fn;k tk;sxkA Hkkjrh; l¡Ld̀fr ds vkn”kksZa] ewY;ksa ls fo|kfFkZ;ksa dks voxr djkus dk 
iz;kl fd;k tk;sxkA orZeku esa ;g Lohdkj fd;k tkus yxk gS fd oSfnd dkyhu f”k{k.k O;oLFkk gh Js’B Fkh 
tks fo|kFkhZ ds lokZaxh.k fodkl ij cy nsrh Fkh ftlls Hkkjr fo”o xq: ds in ij izfrf’Br FkkA orZeku 
HkkSfrdrkoknh lalkj esa Hkkoh f”k{kk ds leqfpr fu;kstu gsrq ekuorkoknh f”k{kk ,d vk/kkjf”kyk gSA lexz f”k{kk 
,oa lEiw.kZ izf”k{k.k dk vkn”kZ vkSj vk/kkj ekuo fuekZ.k gksuk pkfg,A f”k{kk ekuo ds fy, vfuok;Z vko”;drk 
gS D;ksafd f”k{kk gh ckyd ds xUrO; ekxZ dks iz”kLr dj ldrh gSA ;|fi ckyd esa xq.k ,oa {kerk,¡ fo|eku 
gksrh gS fdUrq mudh vfHkO;fDr f”k{kk ds }kjk gh lEHko gSA 
lUnHkZ lwph %& 
¼1½ rSfÙkjh; mifu’kn~ f”k{kk/;k; 

¼2½ _Xosn  9&73&6 
¼3½ _Xosn  10&117&6 
¼4½ _Xosn  10&191&4 
¼5½ _Xosn  10&191&4 
¼6½ _Xosn  8&31&13 
¼7½ _Xosn  5&51&15 
¼8½ oSfnd jk’Vª n”kZu [k.M % 2 & osnksa dk varjax &ys[kd egkegksik/;k; cky”kkL=h gjnkl& lq:fp lkfgR;] 
ds”kodqat >.Msokyk] ubZ fnYyh & 110055   
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Abstract:  
 
 The growth of IFRS acceptance across the world suggests the practical approach to achieving the 
objective of having a single set of high quality, generally accepted standards for financial 
reporting.   Implementation of IFRS highly affected the financial performances of the companies 
when compared with the financial performances under GAAP of the particular countries. This 
study is an attempt to analyze the differences between financial performances of the selected 
companies under I GAAP and IFRS and test the significance of differences of financial measures 
under I GAAP and IFRS.  
 
Keywords: Financial Performance, I GAAP, IFRS. 
 
Introduction: 
 
 IFRS is a collection of a   premium standards developed by IASB. IFRS provides some of the 
biased information from financial reporting and presentation of income statements based on 
consistency and reliability. For the past few years, most of the financial and accounting sector of 
different nations had developed their own GAAP as per their needs and purposes. The arrival of 
IFRS has changed the way companies work. Increasing of global interaction culture has changed 
the system of global business / international market, has not spared the reporting standards and 
felt a need for universal standards. Today, all the users of the information and interested parties 
are looking for global opportunities but the differences in national GAAPs acts as a barrier.  So 
willing investors and the multinational companies does not complied with multiple accounting 
standards in different countries at a time. Thus move of local GAAP to IFRS comes into reality all 
over the world. 
Implementation of IFRS enhanced the comparability of financial reports across countries and 
provides transparency, greater efficiency to firms reporting across the nations. Presently, more 
than 100 countries across the world authorize the implementation of IFRS.  While evidence 
abounds in other countries, scarce evidence exists in India to show how IFRS adoption impacted 
the financial statements. There is an urgent need for the users of financial information of the 
companies to know the impact of IFRS on financial statements of the companies. What changes 
comes in the financial measures of the companies with the adoption of IFRS. So, this study is an 
attempt to study financial measures of the Indian companies under I GAAP and IFRS and the 
significance of differences of financial measures under I GAAP and IFRS.  
 
Literature Review: 
 
Akgun (2016) examined the affects of IFRS on process of financial reporting. The study also 
measured the effects of IFRS on businesses operating in the stock exchange of Istanbul. The 
researcher used multi regression analysis for data analysis. The study concluded that IFRS 
provide more accurate results as compare to local standards.  The results indicated that IFRS 
provided more useful information to investors and contributed positively in the profitability of the 
companies’ users. 
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Bhargava & Shikha (2013) evaluated the issues which are coming out with the move to IFRS and 
check how IFRS impacted the financial statements and ratios with a case study on Wipro by using 
relative consolidated balance sheet under I GAAP and IFRS. The study selected financial ratios 
for the analysis of the study. The study concluded that statements maintained under GAAP and 
IFRS have quite differences, liquidity and profitability was well depicted under IFRS system due 
to changes in concept of revenue identification. IFRS is a fair value principle based accounting 
which improved the quality of reports and enhanced the comparability and understanding of 
financial statements. 
 
Bova (2008) studied the IFRS adoption in emerging markets and assessed the determinants of   
diversity with IFRS by using public and private Kenyan firms as a sample. The study concluded 
that higher level of IFRS compliance and quality of reporting were positively correlated with a 
public firm and in case of conflicts between GAAP and IFRS; private companies like to follow 
GAAPs, where as public companies to follow IFRS. IFRS was positively correlated with foreign 
ownership and share turnover. 
 
Goodwin et al (2007) attempted to check the effects of IFRS on the accounting quality of firms in 
Australia and concluded that IFRS increased total liabilities & decreased total equity and provided 
higher leverage ratio. Book value and earnings were more relevant under IFRS than A GAAP and 
changes to IFRS accounting for intangibles was too aggressive than A GAAP 
Henry et al (2009) evaluated convergence and adoption of IFRS and differentiate the firms’ 
financial results under US GAAP and IFRS. The study concluded that most firms report stated 
higher income under IFRS than US GAAP. 
 
Muniraju& Ganesh (2014) studied the convergence of IFRS in India and its applicability on 
Indian corporate sector with a case study on Wipro limited. And examined the impact on income 
statements due to changes in the Wipro co. ltd by adopting common standards. The study revealed 
no considerable change in NP ratio, ROE, ROA and total asset income but leverage ratio shows 
remarkable transform on convergence with IFRS. 
 
Pascan&Turcas (2012) identified the impact of IFRS adoption on Nigerian listed companies by 
analyzing the consolidated financial statements of the companies and concluded with no clear 
tendency can be identified regarding changes in net income of listed entities generated by the 
transition from Romanian accounting regulations to IFRS. 
Sarbpriya ray (2012) studied the changes and penalty on financial statements with IFRS 
implications and observed the effects of intended convergence of IFRS on financials of Wipro ltd. 
The researcher used annual reports of Wipro and analysis the data and concluded that there was 
not a lot deviation in net income but it’s important in case of liability and equity. Returns were not 
appreciably affected with the move towards IFRS and liquidity, total equity & total liability had 
significant affected by convergence to IFRS but not major changes in the position of total assets. 
Shukla (2015) studied the changes in profitability of Indian companies by adopting IFRS and 
taken four parameters of financial activity i.e. Financial risks, investment activities, operating 
activities and debt covenants with their significance in statistical measurement.  All the four 
showed some changes due to adoption of IFRS individually but no changes by comparing these 
activities collectively. 
Tsalavoutas (2010) evaluated the contrast of IFRS and Greek GAAP by reconciling the statements 
of companies. The study considered quantitative as well as qualitative approaches and suggested 
that IFRS puts a great impact on profitability of Greek listed companies regarding shareholders’ 
equity and liquidity ratios. IFRS had significant contributions to financial performance, net 
income and return on equity. 
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Vera Palea (2013) investigated the effects of IFRS for separate financial statements on a sample of 
Italian firms and studied if splitted financial statements are useful to capital market investors and 
IFRS are new applicable option than GAAP. The study founded the relevance of statement under 
IFRS instead of GAAP. The study concluded with findings that were robust for book value, where 
as provided mixed evidence on net income. 
 
Objectives of the study 
1. To study the impact of IFRS on the financial performance of the selected companies. 
2. To examine the financial performance of companies under I GAAP and IFRS. 
3. To evaluate the significance of difference between financial measures under I GAAP and 

IFRS. 
 
Research Methodology 
 
By methodology of any research, we mean the selection of representative sample, collection of 
relevant data, applying appropriate research tools and techniques, analysis and interpretation of 
the same for scientific investigation of the problem. The contents of this section deal with the 
method and procedure of the study. 
Sources of data collection:   The financial data for the purpose of this study has been collected 
through secondary data sources for 10 years from 2006-2007 to 2015-2016. The data has been 
collected from the annual reports and websites of the selected companies. 
Companies selected for this study:  Researcher has selected three companies from different sectors 
who has adopted IFRS. These companies are Bharti Airtel from telecom sector, HDFC Bank from 
banking sector and Dr. Reddy Lab from Pharmaceutical sector. 
Financial Ratios: this research study has analyzed the four financial ratios of the selected 
companies under I GAAP and IFRS. These ratios are: Net Profit Ratio, Return on Capital 
Employed,   Return on Shareholders’ Fund and Basic EPS. 
 
Statistical techniques: 
For the purpose of analysis of this research work following statistical techniques and calculation 
has been used. 
1. Reconciliation method: to find the difference between the financial measures under I GAAP 

and IFRS. 
2. T Test:  To test the significance of differences between the financial performance under 

IFRS & I GAAP. 
 
Statistical results and Discussion 
 
An attempt has been made to know the impact of IFRS on financial performance of the 
companies.  In this section the researcher has compared four financial ratios of the selected 
companies under Indian GAAP and IFRS. For this purpose, data has been collected from annual 
reports of the companies. This  study reconciled the profitability measures to find out difference 
due to convergence with IFRS and test the significance of differences of financial ratios under I 
GAAP and IFRS by considering four profitability ratios i.e. Net Profit Ratio, Return on Capital 
Employed,   Return on Shareholders’ Fund and Basic EPS 
Net profit ratio: This is the ratio which compares the earnings reported by a company to its sales. 
It indicates how much net income a company makes with total sales achieved. This is the most 
requisite indicator to check the impact of new accounting standards to financial performance of 
the companies. Following tables shows the reconciliation and significance of differences of 
financial measures under I GAAP and IFRS. 
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Table 1a reconciliation of net profit of the companies 

 
 
Table 1a shows the reconciliation of net profit ratios of the companies. Positive reconciliation 
shows the low net profit ratio under IFRS whereas negative reconciliation shows the high net 
profit ratio under IFRS as compared to net profit ratio under I GAAP. As the above table shows 
that Dr. Reddy Lab has positive reconciliation in 4 out of 10 years i.e. (2007-08, 2009-10, 2014-
15 and 2015-16). So there is a better net profit ratio under I GAAP for these years and rest 6 years 
has better profits under IFRS.  But in case of Bharti Airtel and HDFC Bank almost negative 
reconciliation has been observed for all the years. So these companies shows better Net Profit 
ratio under IFRS than that of I GAAP. 
 Table 1b Test of Significance for Net Profit Ratio 

 

Page 40 of 193



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal :VOLUME:9, ISSUE:9(3), SEPTEMBER :2020 

 

www.ijmer.in  
   

Table 1b shows that Dr. Reddy’s Lab has significance value more than 0.05. So H0 is accepted 
and there is no significant difference in the net profit ratio of Dr. Reddy lab  under I GAAP and 
IFRS. But for all the other companies, the significance value is less than 0.05. Therefore null 
hypothesis is not accepted and there is a significant difference in the net profit ratio of these 
companies under I GAAP and IFRS. 
2. Return on Capital Employed:  This is a financial ratio that can be used in assessing the 
company’s profitability and capital efficiency. This ratio can be used to understand how well a 
company is generating profits from its capital. 
Table 2a  Reconciliation of  ROCE of the companies  

 
Table 2a shows the reconciliation of return on capital employed ratios of the companies. Positive 
reconciliation shows the low ROCE ratio under IFRS whereas negative reconciliation shows the 
high ROCE ratio under IFRS as compared to ROCE ratio under I GAAP. As the above table 
shows that Bharti Airtel has positive reconciliation in 6 out of 10 years. So there is a better ROCE 
ratio under I GAAP for those years and rest 4 years has better  ROCE under IFRS.  But in case of  
Dr. Reddy Lab and HDFC Bank negative reconciliation has been observed for all the years. So 
these companies show better  ROCE under IFRS than that of I GAAP. 
Table 2b Test of Significance for ROCE 

 
 
 
 
 
 
 
 
 

Name of the company  Calculated T 
value @ 95% 
level of 
confidence 

 Df Significance value  

Dr.Reddy  Lab  4.248 9 0.002 
Airtel -1.066 9 0.341 
HDFC -10.579 9 0.000 
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Above table shows that Bharti Airtel has significance value more than 0.05. So H0 is accepted and 
there is no significant difference in the ROCE of these companies under I GAAP and IFRS. But 
for  both other companies, the significance value is less than 0.05. Therefore null hypothesis is not 
accepted and there is a significant difference in the ROCE of these companies under I GAAP and 
IFRS. 

 
3.Return on Shareholders’ Funds: this is the one of the ratios of overall profitability group, which 
indicates the profitability of a firm in relation to the funds supplied by shareholders or owners. 
This ratio is very important from the owners’ point of view as it helps the firm to know whether 
the firm has earned enough returns to repay its shareholders or not. 

 
Table 3a reconciliation of   ROSF of the companies 

 
Table 3a show that Dr Reddy Lab has positive reconciliation all the years except the year 2006-
07. So it shows that Dr. Reddy Lab has better ROSF  under IGAAP than that of under IFRS. 
Bharti Airtel has positive reconciliation for 6 out of 10 years and shows that it provides higher 
ROSF under I GAAP but negative reconciliation in 4 out of 10 years which shows the higher 
ROSF under IFRS. But HDFC Bank   has negative reconciliation for all the 10 years and proves 
higher ROSF under IFRS.  
Table 3b Test of Significance for ROSF 

 Source: Author’s Calculations 

Name of the company  Calculated T 
value @ 95% 
level of 
confidence 

 Df Significance 
value  

Dr.Reddy  Lab  0.156 9 0.879 
Airtel -0.941 9 0.371 
HDFC -16.631 9 0.000 
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Above table shows that Dr. Reddy Lab and   Airtel has significance value more than 0.05. So H0 
is accepted and there is no significant difference in the ROSF of these companies under I GAAP 
and IFRS. But in case of HDFC Bank, the significance value is less than 0.05. Therefore null 
hypothesis is not accepted and there is a significant difference in the ROSF of HDFC Bank under 
I GAAP and IFRS.  
3. Basic EPS :  this is the ratio which tells the investors how much of a company’s net income 

was allotted to each share of a common stock. 
Table 4a reconciliation of    Basic EPS of the companies 

 
Table 4a show that Dr Reddy Lab has positive reconciliation i.e. 2.1 and also positive in the years   
2006-07, 2007-08, 2009-10, 2014-15 and the year 2015-16   . It shows that   the company had 
better  EPS under I GAAP  as compare to IFRS. There is negative reconciliation in the years 
2008-09, 2010-11, 2011-12, 2012-13 and the year 2013-14 which shows the better EPS under 
IFRS as compared to IGAAP. As the table shows  in case of Bharti Airtel , there is a negative 
reconciliation for the years 2008-09 , 2011-12 ,2012-13, 2013-14, 2014-15 and the year 2015-16 
which shows that EPS is better under IFRS as compared to IGAAP.    There is positive 
reconciliation for the years 2006-07, 2007-08, 2009-10 and the year 2010-11 which proves the 
better EPS under IGAAP as compared to EPS under IFRS. But in case of HDFC Bank all the 10 
years have positive reconciliation which shows better EPS under IGAAP as compared to EPS 
under IFRS. 
Table 4 b Test of Significance for Basic EPS 

 
 
 
 
 
 

 
Source: Author’s Calculations 

Name of the company  Calculated T value @ 
95% level of 
confidence 

Df  Significance value  

Dr.Reddy  Lab  -0.605 9 0.560 
Airtel -0.443 9 0.668 
HDFC 2.811 9 0.020 
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Above table shows that Dr. Reddy Lab and Airtel has significance value more than 0.05. So H0 is 
accepted and there is no significant difference in the  EPS of these companies under I GAAP and 
IFRS. But in case of HDFC Bank , the significance value is less than 0.05. Therefore null 
hypothesis is not accepted and there is a significant difference in the EPS of HDFC under I GAAP 
and IFRS.  
From the analysis of above table and explanations  this study can be concluded that   financial 
statements under IFRS  provides better Net Profit ratio than that of  financial statements under I 
GAAP.  But when it comes to other profitability measures results are slightly different from the 
results shows in case of net profit. Return on capital employed proved better and improved under 
IFRS complied statements in case of pharmaceutical and banking sector but does not influenced 
in the case of telecom sector. Return on shareholders’ funds are better under IFRS statements in 
case of telecom and banking sector but not in case of pharmaceutical sector. Basic EPS is better 
under IGAAP for all the companies. So far these are the results based on reconciliation.  But when 
these differences are tested statistically the results are different. Results basis on significance of 
differences are : 
1. Implementation of IFRS does not bring any significant difference on the net profit of Dr. 

Reddy Lab.  But in case of Bharti Airtel and HDFC Bank these differences are statistically 
significant. 

2. Implementation of IFRS does not bring any significant difference on the ROCE of Bharti 
Airtel but in case of Dr. Reddy Lab and HDFC Bank these differences are statistically 
significant. 

3. Implementation of IFRS does not bring any significant difference on the ROSF of Bharti 
Airtel and Dr. Reddy Lab. But in case of HDFC Bank these differences are statistically 
significant. 

4. Implementation of IFRS does not bring any significant difference on the Basic EPS of Bharti 
Airtel and Dr. Reddy Lab. But in case of HDFC Bank these differences are statistically 
significant. 

Summary and conclusions 
On applying statistical tools it was found that there is no significant difference between 
Profitability as per IFRS and Indian GAAP and null hypothesis is satisfied in most of the cases. 
Although statistical tools accepts null hypothesis between profitability as per Indian GAAP and 
IFRS but there is still significant difference between various profitability measures. Although the 
percentages of difference are very short but in reality amounts are significantly changed and are 
material in nature.   IFRS adoption has led to significant increase in profitability of the companies. 
It is evident that IFRS   are the dominant accounting standards moving forward. Users of financial 
statements may find this study useful for IFRS transition.  
Limitations of the study:   
There were some limitations of this study. Firstly, only three companies have been considered for 
the profitability measure of the companies. And due to shortage of time  andnon availability of 
data only four profitability measures have been considered. 
Scope for further research  
Further, same research can be conducted for the measuring the  IFRS impact  on profitability 
measure of diverse companies  for another period of time.  
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ABSTRACT 
As the mother earth is confronting on natural emergency on account of an unnatural weather 
change, a disturbing circumstance emerge for water protection to spare our people in the future. 
Insufficient rainfall and high temperature records during summer prompts deficiency of fresh 
water. Lately, various governmental and non-governmental organizations are concentrating on 
logical examination to conserve fresh water for sometime later. Nanotechnology offers standout 
way to deal with waste water treatment by novel systems. Because of it’s molecule size which is 
in the scope of 1-100 nm, the nanoparticles have unique physical, chemical, surface and biological 
properties when compared to bulk materials. Our studies based on different strategies on 
treatment methodology utilizing nanomaterials reveals that significant level of nanomaterials are 
used in squander water treatment. This review is an endeavor to represent the utilization of 
nanoparticles and its major roles as a capping agent, adsorbate and antimicrobial agent in waste 
water treatment. 
 
Keywords: Nanotechnology, Nanoparticles, Waste Water Treatment. 
 
INTRODUCTION 
Water is the most incredible substance in this world. About one-sixth of the world’s population 
suffers from scarcity of clean drinking water. According to United Nations, by 2025 there will be 
an increase in the amount of extraction of fresh water resources by 50% in developing countries 
and 18% in developed countries. In other side due to the increased population and developed 
civilization the need of water is being obtained through the waste water treatment. It is estimated 
that in future the urban population will reach approximately 58% by 2025, this leads to increased 
waste water volumes and this pay the way for the urgent need of innovative and affordable waste 
water treatment. 
Waste water treatment is the process of converting the polluted, disinfected water into drinking or 
reusable water causing nil or minimal environmental hazards by using chemical or natural agents 
according to the toxic nature of the water. Infinite number of techniques is being practiced for the 
treatment of waste water, like chemical agent such as chlorine, nitrate and their derivatives, 
Ultraviolet light, Water sediment filters, Activated carbon, Ion exchange water softener, 
Ozonisation, Activated alumina ‘Altered’ water etc.,, out of which chlorine (Cl) and bromine (Br) 
[1]are widely used for antibacterial agents, but due to its toxicity and vapor pressure in pure form 
causes serious health hazards. The another important pollutant affecting the health is the ammonia 
which makes the drinking water unsuitable, its removal is important to prevent growth of algae, 
oxygen depletion etc., Even this type of ammonia contaminated water can be processed by Zeolite 
process by using Na+, K+ etc.,,[5] 
Nanotechnology is another important field, and its significance is due to its particle size which is 
in the range of 1-100 nm have unique physicochemical, mechanical, electrical, optical, magnetic 
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and surface properties contributes solutions for many global level issues includes medicine, water 
treatment, energy harvesting, agriculture etc.., There are many types of nanomaterial like carbon 
nanotubes, metal oxide nanoparticles, nanoparticles, composites, dendrimers, nanowires, 
nanofilms, fullerenes, Quantum dots etc.,[2] Out of which nanoparticles are significantly used for 
the waste water treatment due to their large surface area, unique adsorption properties due to their 
different surface sites and disordered region hence they react quickly because of this it is also 
used as a catalyst in many reactions. Most of the waste water from the industrial effluents are 
mainly made up of toxic metal ions like Hg(II), Pb(II), Cr(III), Cr(VI), Ni(II), Cd(II), As(V), and 
As(III) causing environmental hazards and health problems. Nanostructured materials like carbon-
iron nanoparticles, nanostructured iron zeolite, magnetic nanoparticles etc., are used in the 
treatment of waste water for the removal of pollutants or contaminants. 

TABLE 1 
S.N
o 

MATERIAL SYNTHESIS OTHER 
CHEMICALS/A

DSORBATE 
USED 

APPLICATION OBSERVATION 

1. Iron/Copper 
Nanoparticles 

Co-Precipitation 
Method 

Copper Chloride 
Sodium- 

borohydride 

Promising agent 
for removal for 

Phosphorous and 
Nitrate 

High electric 
conductivity 

Highly toxic for 
wastes 

High survival rate 
2. Copper and Ferrite 

Foam 
Hydrothermal 

method 
Nickel Agent for the 

removal of As (III) 
and (V) 

Excellent 
recyclability 

Cost effective 
3. Copper Ferrite 

Nanoparticles 
 

Acid leaching 
of PCB sludge 

Chemical 
exchange of Fe 

& Cu 
Ferrite process 

Sulphuric acid 
milli-Q water 

Removing agent of 
Lead 

Resolving 
industrial sludge 

High recovery rate 
Good and low cost 

solution 

4. Copper Ferrite 
Nanoparticles 

Co-Precipitation 
Mechano-
chemical 
Thermal 
treatment 

Degussa( 
standardised 

solvent) 

Malachite green 
dye Removal 

Higher dye 
degradation rate 

5. Cobalt Ferrite 
Nanoparticles 

Co-precipitation 
Wet chemical 

method 

Schewertmannite Arsenic removing 
agent 

High adsorption 
Good Repeatability 

Reusability 
6. Copper Ferrite oxide 

nanoparticles 
Co-Precipitation Peroxymonosulfat

e 
Removes 

Atrovastain 
TOC & ATV 

removal 

Higher regeneration 
Highly efficient 

7. Copper Ferrite 
Nanoparticles 

Reduction 
method 

L-ascorbic acid 
Sodium hydroxide 

Reducing and 
Capping agent 
Degradation of 
Methylene Blue 

High affinity for 
Methylene blue 

than Congo red and 
Methylene Orange 

8. Magnetite &Cobalt 
Ferrite 

Nanoparticles 

Co-Precipitation 
Method 

Ammonium 
hydroxide 

Sodium hydroxide 

Acid mine 
Drainage 
treatment 

(90% removal of 
Mg,Ca,Na) 

Economical 
High recovery rate 

 

9. Cobalt Ferrite 
Nanoparticles 

Co-Precipitation 
Method 

Sodium hydroxide 
and Alcohol 

Electromagnetic 
wave applications 

Increased 
Performance in 

Magnetostrictive 
sensor 

Morphology, 
Roughness, 

hydrophobicity 
influenced by 

Stand-off distances 

10. Cobalt Ferrite Silica 
magnetic 

Sol-gel 
autocombustion 

Silica and 
Magnetite 

Monolayer 
adsorption 

Cost efficient 
High adsorption 
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nanocomposite capacity 
 

capacity 

11. Cobalt Ferrite 
Nanoparticles 

Hydrothermal 
method 

Glucose Reduction of CoO 
to Co and Fe2O3 

to Fe3O4 

Prevents 
Agglomeration 

Higher Reduction 
rate 

12. Cobalt Ferrite 
Nanoparticles 

Sol gel auto 
combustion 

method 

Samarium 
Maleic acid 

Epichlorohydrine 

Removal of 
Anionic dye 

High adsorption 
Highly efficient 

13. Manganese Ferrite 
Nanoparticles 

Modified Co-
Precipitation 

method(Massart
’s method) 

Hydrochloric acid 
Sodium 

Hydroxide 

Arsenic removal 
(III &V) 

Higher active 
adsorption 

Adsorption rate 
increases as the 

arsenic 
concentration 

increases 
14. Cobalt Ferrite 

Nanoparticles 
Combustion 

method 
Oxalydihydrazide Cationic dye 

Removal 
High physical and 

chemical 
adsorption rate in 
Pre-treatment of 

waste water 
15. Cobalt Ferrite Oxide 

Nanoparticles 
Cutila 

method(Hybrid 
technology of 

Petri nets, 
automata&Que
uing system) 

NOM rich 4water Removal of 
Chromium from 

Industrial Effluent 

High recycling rate 
Eco-friendly 

Cost effective 

16. Cadmium Sulfide/ 
Cobalt Ferrite 

Nanocomposite 

Hydrothermal 
method 

Cadmium 
diethyldithiocarbo

nate 

Catalytic 
degradation of 

Methylene Blue, 
Methylene Orange 

and Rhodamine 
(Rh B) 

High Sonocatalytic 
activity 

17. Cu@Pt/Pd/C 
Nanoparticles 

Sieben et al  
method 

Ultrapure water Quantification and 
reduction of 
Hydrogen 
Peroxide 

Very 
competitive,Low 

cost, High 
sensivity,Excellent 

reproducibility 
18. Copper oxide 

nnoprticles/Arsenic 
18-d Factorial 

method 
Oryza sativa 

japonica (rice) 
Alteration of 

Seedling growth, 
Reduction of As 
uptake by grains 

Reduced and 
controlled the  

negative effect of 
Arsenic by the 

increased Copper 
concentration 

19. Green extract 
capped 

Superparamagnetic 
Iron oxide 

Co-precipitation 
method 

Lantan camara, 
Ammonia 

Removal of Ni(II) 
ions in aqueous 

solution 

Faster kinetics and 
high adsorption 

rate of 227.20mg/g 
at pH 6.0. 

20. Iron Nanoparticles Modified 
physical and 

chemical 
method 

Cu,Pd,Ni Nitrogen removal Conditions and 
hindrance of 
intermediated 
reduced the 

efficiency rate of 
Iron rate. 

 
MATERIALS AND METHODS 

Different methods for synthesis of iron nanoparticles 
Synthesis of Iron Nanoparticles are mainly classified into three main types: 
1.Chemical methods 
2.Physical methods  
3.Biological methods 
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Chemical methods includesSonochemical, Thermal decomposition, Co-precipitation, 
Electrochemical decomposition, Hydrothermal, Micro-emulsion methods. Physical methods 
includesAerosal, Gas phase deposition, Electron beam lithography, Pulsed laser ablation, Laser 
induced pyrolysis, Power ball milling method. Biological method includes Plant mediated, Fungi 
mediated and Bacteria mediated. Out of which Chemical methods are the most widely used 
methods because of their tuning structural parameters leads to many other desired applications. 

 
Fig 1: Various methods for the synthesis of Iron Nanoparticles [3] 

Chemical methods 

 
Fig 2: Chemicals in water treatment chemical market between 2009 and 2019 [7] 

 
Fig 3: Zion Research Analysis 2016 [7] 

Co-precipitation method 
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Co-precipitation is the most commonly used technique for obtaining high purity and better 
stoichiometric control nanoparticles. It can also produce wide variety of particle size ranging from 
submicron to tens of microns. There are three main mechanism (types) of Co-precipitation: 
Formation of mixed crystals, Occlusion, Surface adsorption. It is the simple method and a rapid 
preparation method. Composition and Size can be controlled and even the particle surface state 
and the homogeneity can be modified. The pH is recommended to be above 8 to obtain better end 
product as the particle size is dependent on the pH value. 
Combustion method 
Another method for the preparation of pure homogenous powder with nano-crystalline is Solution 
Combustion Synthesis. It uses salts like nitrates, carbonates, sulfates as supporting agents (as 
oxidants or reducing agents) and glycine, sucrose, urea and other carbohydrates. Once the reaction 
started with heating, an exothermic reaction occurs results in a fine powder. This process is 
considered as the quick and easy process, as saving time and energy. The parameters of 
combustion plays a vital role in producing a pure and homogenous nano-powder like type of 
flame, temperature, generated gases, air-fuel-oxidant ratio and chemical composition.[6] 
Sol-gel autocombustion method 
It is another important and attracted method for the better control of stoichiometry, nano-range 
crystalline size, ultra-fine hexaferrite powders. It makes use of oxidizing metal salts and 
combusting agent and its main significance is they are extremely facile, time & energy saving. 
This method uses a solution in its initial step of preparation leads to dispersion of reactants and 
resulting in a homogenous reaction mixture. It can considered as the thermally induced redox 
reaction and the released energy during this process plays vital role to form particles. It also pay 
the way for the multicomponent oxides with single phase and with high surface area. 
Hydrothermal method 
A method suitable to produce the different chemical compounds using closed physical and 
chemical processes at the temperature of 100℃ and pressure above 1 atm. The essential 
parameter needed for the fine result are the duration, temperature, pressure, initial pH. The main 
significance of this method is that it has the ability to synthesize particles which are unstable near 
the melting point and high quality large crystals. Most synthesized substances by this method is 
Zeolite.  
Thermal decomposition method 
It is one of the innovative technique for the synthesis of the stable mono-dispersed nanoparticles 
and attracts for its easiest preparation of controlled size and shape of nanoparticles economically. 
The main factors such as nature of metallic ion and the force of reaction with ligands in co-
ordination compounds have significant effects on the temperature and pressure. The main 
highlight is that no stabilizing agents are required by this method.[4] 
Waste water degradation by iron/copper nanoparticles and the micro-organisms growth 
rate 
Recent trends of waste water degradation uses NZVI (nanosize zero valent iron/copper bimetallic 
particles) for the water treatment[9], [13]. Various concentrations were studied in both aerobic 
and anaerobic conditions, results shows that on addition of 10 mg/L of NZVI/Cu incremented the 
number of colonies under anaerobic conditions[12], while decremented during aerobic. But there 
seen the sharp increase in the removal of phosphorous in both conditions. NZVI was mainly used 
due to its abundant and cheap non- poisonous corrosion products, promising agent for water 
purification and treatment applications. But NZVI formed agglomeration in a necklace shaped to 
overcome it, copper was added in a small amount directly on the surface of Iron. For increasing 
the reactivity of NZVI, thin layer of copper was planted on surface of NZVI results in efficient 
removal[10],[11] of phosphorous and Nitrate, which also enhanced reductive degradation of 
nitrobenzene under aerobic conditions and facilitate mobilizing Iron ions due to high electric 
conductivity of NZVI/Cu.[8] 
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Highly porous copper ferrite foam- a promising adsorbent for efficient removal of as(iii) & 
as(v) from water 
A novel copper ferrite foam (CuFe2O4 FF) fabricated on Fe-Ni[14], acts as a promising 
adsorption material, efficiently remove[15],[18] the arsenic (III & V) from aqueous solution using 
hydrothermal method.  

 
Fig 4: Adsorbent preparation process using CoFe foam for removal of Arsenic from water 

Here the adsorption behavior was studied as a function of contact time,pH, temperature and by 
differing concentration, out of which pH and temperature were important factors in defining the 
efficiency of adsorption. Results shows that high adsorption capacity and excellent recyclability 
were obtained. The maximum adsorption capacity [17]of As III and As V on CuFe2O4 foam[16] 
was observed about 44.0 mgg-1 and 85.4 mgg-1. Regeneration experiment shows that arsenic can 
be desorbed efficiently using 0.10 molL-1 NaOH and high adsorption was maintained for 6 
generations 
Efficient removal/recovery of pb onto environmentally friendly fabricated copper ferrite 
nanoparticles 
In this copper ferrite nanoparticles were synthesized from the sludge of printed circuit boards[19], 
by three main steps (i) acid leaching of PCB sludge (ii) Chemical exchange of Fe and Cu (iii) 
Ferrite Process. In acid leaching, about 10L of 2N sulphuric acid was added to 500g of PCB 
sludge[22] at 323K for 60 min. Then Fe0 was used as sacrificial metal for the chemical exchange 
of Fe and Cu. To ensure the effluent standards of the supernatant, Ferrite process was performed 
to produce the adsorbent, which is then washed with milli-Qwater, until the pH reached 
approximately 7 and dried at 323K for 24hrs in oven and stored. This stored adsorbent acts as 
effective removal agent for Pb in aqueous solution about 90% were removed from solutions at pH 
4.5,and 298K. Both monolayer and multilayer adsorbent were observed using isotherm models. 
Desorption of Pb dependent on reagent concentration(0.005N HNO3). Thus CuFe2O4,[20,21]acts 
as a good and low cost solution for simultaneously resolving industrial sludge and remediating 
aqueous Pb. The recovery rate observed was 75%. 
Preparation,characterization and application of nanosized copper ferrite photocatalysis for 
dye degradation under uv irradiation 
In this paper, copper ferrite nanosized materials were prepared by the combination of three 
methods[23], Co-precipitation method, followed by mechano-chemical (mechanical) treatment 
and then proceeded with thermal treatment. Then the average crystallite size obtained copper 
ferrite was between 7.8 and 14.7 nm.  
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Fig 5: Graphical Abstract of copper ferrite photocatalysis for dye degradation under uv irradiation 
Then the photocatalytic decolorization of Malachite Green dye. This Co-precipitated (CuO0.25Fe 
2.75 O4) showed the pseudo first order rate (15.4 x 10-3min-1) and an amount of 1g catalysis 
adsorbed 33.4 ppm/g of Malachite Green ( a model organic dye pollutant) after the dark  period, 
very suitable for wastewater containing organic dyes then that of standard referent Degussa P25 
(12 x 10-3 min-1). 
Cobalt ferrite nanoparticles aggregated with schwertmannite: a novel adsorbent for the 
efficient removal of arsenic 
Cobalt ferrite nanoparticles (CoFe) aggregated with Schwertmannite (iron oxide hydroxide) [24] 
plays a vital role in abatement of arsenic [25], and the cobalt ferrite nanoparticles enhances the 
magnetic properties of Schwertmannite[26] and plays as an excellent role as arsenic removal[27]. 
Arsenic adsorption by CoFe is highly dependent on pH. Maximum arsenic adsorption was noticed 
at pH 5.3. According to equilibrium study, followed by Langmuir isotherm model shows 
maximum adsorption capacity of 1011 (µg/g). Very efficient than other adsorbents. From the 
XRD pattern we obtained the peak at 2θ= 35.45 which confirms the structure of Schwetmannite 
as well as it was corresponds to miller indices(311). From FTIR we obtained the prominent peak 
at 3400 cm-1 and 1625 cm-1, shows the stretching of OH-bond. FESEM reveals the spherical to 
ellipsoidal morphology, as well as with hedge like aggregates to form dense porous network, and 
it also showed pin cushion morphology for material. This adsorbents was also regenerated and 
shows about 2% decrease in its efficiency thus it acts as a cost effective adsorbents. 
Removal of atorvastin in water mediated by CuFe2O4 activated peroxymonosulfate 
Atrovastin was considered as the important pollutant in waste water treatment plant as well as 
aquatic environment. This study[28] involves the use of about 40ppm of CuFe2O4 and 25 (µ mol 
dm-3 PM[29] was used to completely remove atrovastin. During this process, 8 intermediates were 
observed and 4 pathways were used to treat and remove the atorvastin using different PMs 
Concentration which were increases from 25 to 150mu mol dm-3. Main intermediates were 
evolved from P541, P557 to P557 and P416 and they were completely removed by 750 µ mol dm-3 
PMS. All the intermediates were studied using the MS2 spectra and different pathways were used. 
About 61.72% of TOC removal was successfully achieved at the pH 7.0 with 100 ppm of 
CuFe2O4 with 3mmol dm-3of PMS[30]. Overall, this study shows the practical knowledge of 
removal of ATV removal by CuFe2O4 activated peroxymonosulfate[31-33] at ambient 
temperature. In this intermediate was identified with high resolution hybrid quadrupole time of 
flight mass spectrometry equipped with a duo-spray iron source. 
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Synthesis of ecofriendly copper nanoparticles fr augmentation of catalytic degradation of 
organic dyes 
In this study[34] copper nanoparticles were produced using L-ascorbic acid (Vitamin C) and they 
obtained a narrow and homogenous size distributed particles. L-ascorbic acid was used both in 
synthesis and storage as a protective agent. Thus the synthesized CuNPs were used as reducing 
and capping agent and it exhibited the exceptional catalytic activity in reductive degradation of 
Methylene blue(91.53%) [37], Methylene red (973.89%)[38-40],Congo red (84.89%) [35-
36]under optimal conditions. CuNPs were characterized. UV-visible spectrometers shows the 
range of 2600 and X-ray D showed the wavelength of 1.54056Å confirmed the phase 
confirmation and crystalline nature of NPs. It also showed maximum adsorption (Broad SPR 
Band) at 560nm within 10 min and diameter obtained was less than 4nm. DLS (back scattering 
mode) showed CuNPs showed the size of 110 zetasizer at 25°C.SEM showed CuNPs with the 
diameter of 42.88nm (panoramic value) and average size of 40-45nm. MoreoverCuNPs showed 
high affinity towards oppositely charged cationic dye Methylene blue than Congo red and 
Methylene orange. 
Magnetite and cobalt ferrite nanoparticles as seeds for acid mine drainage treatment 
In this study magnetite and cobalt ferrite NPs were prepared using co-precipitation method and 
used as seeds for acid mine drainage treatment[41,44-45]. It showed complete removal of AL, Mg 
and Mn and about 90% removal of Mg, Ca and Na[42-43,46]. Especially settling time was 
efficient for the removal of Mg, Ca and Na. Synthesized Magnetite NPs showed XRD peaks at 2θ 
of 30.4, 35.9, 43.5, 57.2 and 63.5 for miller indices (220), (311), (400), (511),(440). XRD pattern 
of CoFe2O4 was observed 2θ of 35.6 miller indices (311) as well as 18.4, 30.2,43.2 and 53.6, 
57.2, and 62.8 for miller indices (220), (311), (400), (511),(440). Particle size of Magnetite 
Nanoparticles was 20.7nm and CoFe2O4 was 6.3nm. The recovery rate of nanoparticles from this 
Acid mine drainage treatmentwas also economical. 
Fabrication of nanostructured cobalt ferrite coatings using suspension plasma spraying 
technique 
In this work[47], Cobalt ferrite nanoparticles (CoFe NPs) was prepared using co-precipitation 
method. The formed CoFeNPs[48-52] showed single phase having mean particle size of 29nm. 
They also observed the CoFeNPs in fabrication using suspension plasma resulted in the existence, 
fully crystalline nanostructured.  

 
Fig 6: Overall representation of Nanostructured Cobalt Ferrite coatings using suspension plasma 

spraying technique. 
FESEM resulted CoFe with grain size of 94 to 39nm while increasing the spraying distance, from 
30 to 50 nm. In which, contact angle decreases from 107 to 67° by increasing stand-off distance. 
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TEM shows the presence of CoFe NPs in a feedstock powder as well as in suspension plasma 
sprayed coating. XRD at 2θ =23.23 ° with cubic structure and spinal phase having Fd-3m space 
group. 
Removal of malachite green (a toxic dye) from water by cobalt ferrite silica magnetic 
nanocomposite: herbal and green sol-gel autocombustion synthesis 
In this paper[53]Cobalt Ferrite nano-composites (CoFe2O4) were prepared using self-propagating 
sol-gel process[56]. XRD pattern of CoFe2O4 showed reflection peaks at (220), (400), (220), 
(422), (511), (440). The crystalline diameter of CoFe2O4 [54-55]was obtained using Scherrer 
equation for various samples (according to the amounts of extract), 21.98, 19.02, 15.451, 13.24, 
11.321, 5.21 for samples SA3, SA5, SA7, SA10, SA15 and SA20. SEM shows sphere like shape 
in all samples and sizes about 51.02± 1.21nm, 44.13±1.34nm, 37.25±1.65nm, 35.08±1.02nm, 
29.14± 0.78nm, 15.41±0.65nm for all samples. It has been used as effective magnetic adsorbent 
for the Malachite green removal[57, 58] from water with monolayer adsorption capacity of 
75.5±1.21mgg-1 and followed pseudo-2ndorder kinetic model. FTIR adsorption spectra of samples 
shows 398, 405, 399, and 403 cm-1. 
Cobalt ferrite nanoparticles for the preferential oxidation of cobalt 
In this paper[59] Cobalt Ferrite nanoparticles (CoFeNPs) had been prepared using glucose 
assisted hydrothermal method, because they observed that glucose prevents or avoids the 
formation of agglomeration such that single phase CoFeNPs[60-63]. H2TPR indicates the 
reduction of CoO to Co and Fe2O3 to Fe3O4   and Fe3O4 to metallic iron, but its been inhibited 
by the presence of H2O and Co2 without any influence in surface active sites. A crystalline size 
of 17 nm was observed by the Scherrer’s equation, particle size of less than 100 nm. In situ 
DRIFTS-MS, showed formate species at 100°C, while increasing the temperature in the CoFe 
during the reaction of CO gas and hydroxyl groups. 
Novel chitosan functionalized samarium doped cobalt ferrite for adsorptive removal; of 
anionic dye from aqueous solutions 
In this paper Spinel CoFe1.98Sm0.02O4[64] was prepared using sol-gel autocombustion 
technique, combustion agent malelic acid as chitosan (Cs) and epichlorohydrine (ECH) used for 
functionalization[65-66]. The synthesized material was used for the removal of anionic dye 
(Orange II-batch mode). It showed about 96.31% of color removal using 1.60g/L adsorbent at pH 
5.2. The maximum observed adsorption capacity of about 1.82 mg/g at 298K. The recovery rate 
was also efficient without any structural, dimensional modifications especially main adsorption 
bands of about 600-400 cm-1 using TEM. 
 
As(III) AND As(V) adsorption on maganese ferrite nps 
In this manganese ferrite NPs synthesized using adaptation Massart’smethod[67]. SEM images of 
ferrite NPs of size of ~50nm, it also showed agglomerates of particle size of less than 20 nm. 
Arsenic adsorption optimization was studied for both As(II) and As(V)[68, 69].  XRD showed 2θ 
at 10-80°. The morphology and EDX obtained from TEM. But they depicted that more research 
was needed for considering natural pH of freshwater, as this study, As (III) was attracted 
efficiently to Manganese NPs [70, 71]than As (V) favored by acidic conditions. 
Surface modified spinel cobalt ferrite nps for cationic dye removal: kinetics and 
thermodynamic studies 
In this CoFeNPs were prepared using combustion method and surface modified cation were done 
for the cationic dye removal[72]. Great adsorption capacity was observed especially for pre-
treatment of waste water[73, 74]. Crystal violet dye was removed using surface modified 
CoFeNPs. Maximum adsorption capacity was observedat pH 9. . It also showed electrostatic 
interaction and chemical interaction between surface and negative charged SO3

- and positive 
charged dye from aqueous solution. Thermodynamic studies also showed ▲H°in range of 23-88 
KJ/mol, which indicated complex comprising of physical and chemical adsorption. 
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Fig 7: The process of cationic dye removal using surface modified spinal cobalt ferrite 

nanoparticles. 
Green synthesis of a magnetic hybrid adsorbent (cofe2o4/NOM): removal of chromiuum 
from industrial effluent and evaluation of catalytic potential of removal of recovered 
chromium ions 
In this CoFe2O4/ NOM was synthesized[75]using natural [[80] organic rich water had been used 
as the removal of chromium ions for industrial effluents[76-79]. In this CoFe/NOM hybrid 
adsorbents was prepared using COCl2.6H2O and FeCl3.6H2O with 20mL of NOM rich water 
with pH 9.0. XRD showed at the range of 2θat 10-80°. IR spectra showed in the range of 400-
4000 cm-1. FTIR showed broad spectrum at 3430cm-1 (stretching of OH groups), and 596 cm-1 
attributed for Fe-O bond desorption and recycling rate was high compared to other adsorbents as 
well as ecofriendly and cost effective. 

 
Fig 8: Pictorial representation of removal of chromium from industrial effluent. 

Synthesis and structural characeristrization of magentic cadmium sulfide cobalt ferrite 
nanocomposites and its activity for dyes degradation under ultrasound 
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In this cadmium CoFesulfide nano-composites (Cds/CFO)m[81]were prepared by one-step 
hydrothermal decomposition of cadmium diethyldithiocarbonate complex of CoFe2O4 at 200 deg 
C. The ultrasound assisted advanced oxidation process (AOP) for catalytic degradation of 
Methylene blue (MB) and Methylene Orange (MO), Rhodamine B (RhB)[82-85]. The CdS/CFo 
showed high catalytic activity than CdS nanoparticles. CdS/CFo of diameter 20 nm and surface 
area 40 m2/g were obtained. And ultrasound degraded MB, MO, RhB within 5,9,5 mins in 
presence of H2O2 as a hydroxyl radical (OH-) source. This nanocomposites had high sonocatalytic 
activity than pure CDs. 

 
Fig 9: Preparation of cadmium Sulphide CoFe Nano composites and its application as dye 

degradation for water treatment using ultrasound analysis. 
Analytical applications of Cu@PtPd/C nanoparticles for the quantification of hydrogen 
peroxide 
In this Cu@PtPd/C[86] (Copper,Platinum,Palladium and Carbon) were used for the reduction and 
quantification of hydrogen peroxide, due to its elctrocatalytic activity[87-89]. In which 
Cu@PtPd/C were prepared using Sieben et al method. The glassy carbon composite electrode 
modified with core-shell Cu@PtPd/C Nps were used to quantify the hydrogen peroxide using no 
enzymatic mperometric sensor. Ultrapure water (Millipore and Milli-Q system) was used as an 
electrolyte and the results showed the highest rate of reduction of Hydrogen peroxide and 
Quantification increased as the reduction rate increased.It showed high sensitivity, excellent 
reproducibility, low-cost and easy to prepare. 
Copper oxide nanoparticles and arsenic interact to alter seeding growth of rice:(oryza sativa 
japonica) 
In the environment, Arsenic causes many ill-effects to rice like phytotoxicity,decreases production 
rate. It also causes harmful health hazards to the person who consumes these arsenic affected rice. 
In this Copper oxide nanoparticles combined with arsenic by using 18-d factorial experimental 
method[90]. Main observationwas seen at Seed germination and seedling growth, where 
Arsenic(As) as individually decreased germination percentage. Both CuO and As causes reduced 
seedling shoot and root length, these interactions causes effect on number of rootbranches(NRB) 
of rice seedlings[91]. But high concentration of CuO[92] reduced the negative effect of As on the 
NRB. Observations showed controlled Arsenic effect by the high concentration of Copper oxide 
Nanoparticles[93] which in turn causes the altered seedling growth. 
Fast kinetics and high adsorption capacity of green extract capped superparamagnetic iron 
oxide nanoparticles for adsorption of ni(ii) ions 
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In which Superparamagnetic iron oxide Nanoparticles were synthesized[94] by Co-precipitation 
method for the adsorption of Nickel ions. Lantana camara extract and ammonia were used as a 
stabilizing and precipitating agents respectively. Iron precursor solutions like Ferrous sulphate 
heptahydrate and Ferric chloride hexahydrate were used.These results showed faster kinetics and 
high adsorption capacity of 227.20 mg/g at pH 6.0. They successfully removed Ni(II) ions from 
aqueous solution. The green extract Lantana Camara extract used here imparts specific desirable 
functionalities on Nanoparticle’s surface[95-97]. 
Role and application of iron in water treatment for nitrogen removal: a review 
In which the material Iron was reviewed [98] about its efficient role in nitrogen removal using 
various method and with different combination. Mostly Iron Nanoparticles were prepared by the 
modified Physical or Chemical methods, and mainly aimed to prevent passivation; to provide 
continuous activation of passive layers; to provide accessible surface area and to improve mass 
and electron transfer efficiency. Mostly, premagnetization were done to reduce the nitrate activity 
and selectivity by means of increasing mass transfer. Macrophorous alginate substrate base Fe 
Nps[99-100]prepared by chemical methods to prevent agglomeration. Mesophorous spheres of Cu 
on Iron/Aluminium oxide with iron content prepared for the applications of denitrification. Nitrate 
decline was successfully achieved faster using electrochemical and ultrasonic methods. Size of the 
nanoparticles also plays an important role in efficiency of Iron NPs, nanosized particles showed 
more reactive than micron-scale powder, with high specific area, increasing the surface reactivity. 
Different combinations were done out of which Cu-Pd/nFe showed Nitrogen Selectivity, Nitrate 
removal and acts as a bimetallic catalyst. Kaolinite-Fe/Ni were done showed simultaneous 
removal of Cu(II)[101-102] and nitrate. Fe-Pd-Chelating resin showed selective reduction of 
nitrate to nitrogen. For the removal of chemical nitrate, Electron transfer, Iron as catalyst,pertinent 
chemical reactions were done[103]. To remove the biologically coupled Nitrate, Electron transfer 
and Chemical reaction were used. 

 
Fig 10: Importance of Iron based Nanoparticles in water treatment. 

Though Iron nanoparticles achieved higher rate of removal of Nitrogen, there were some 
constraints like the experimental conditions, size of the particles, hindrances due to other 
products, and intermediates. 
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CONCLUSION 
Water plays a significant role in our daily basis. The importance of water is an incredible 
substance in this world. Due to the increased population, improved civilization, developed 
industries and increased need, leads to the scarcity of water in and around the world. As a result 
the amount of waste water generated is another critical issue which further impure the fresh water 
or usable water as waste water. The need of properly degrading is highly needed. Though there 
are many techniques to treat waste water, nanotechnology plays a vital role in the treatment of 
water. As nanoparticle has fine crystal size and large surface area, it acts as a very suitable 
material for the absorption of toxic substances which cannot be met by another techniques 
cleverly. In this paper, the importance of water treatment and various chemical methods have 
been discussed. Various techniques to treat the industrial effluents with the help of nanoparticles 
like copper, cobalt, and ferrite combination played a capping agent, absorbate, antimicrobial or 
antibacterial role which removed the pollutants or toxic substances completely. Another important 
use of this nanoparticles are they are highly having recovery rate, which acts as cost efficient and 
economical. 
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Abstract: 
 
AIM: The purpose of the present study was to compare  the effects of aerobic, anaerobic 
and yogic practices on vital capacity Selection of Subjects: Total Eighty (20 aerobic,20 
anaerobic,20 yogic and 20 control) female girls studying in Women’s College AMU, 
Aligarh, were selected randomly for this study. Their age ranged in between 15 to 20 
years. Hypothesis: It was hypothesised that there would be no significant effects of 
aerobic, anaerobic and yogic exercise on vital capacity. Statistic: For analysis of the 
data Mean & SD were calculated and to examine the significance effects of aerobic, 
anaerobic and yogic exercise on vital capacity, ANCOVA test was applied, and level of 
confidence was set at .05 levels. Results: The statistical analyses showed significant 
increase in vital capacity of aerobic, anaerobic and yogic group. 
 
Introduction 
Physiological system is highly adopted to exercise. Each task has major physiological 
component and fitness for the task require effective functioning of appropriate system. 
Involvements in systematic training bring about desirable changes in physiological 
ability which enhances the athlete’s performance in game1. 
With the effect of the exercise training the autonomic function of the heart and 
respiration also get effected which is seen with the alterations in, blood pressure, pulse 
rate, vital capacity etc2.  
Exercising willincrease vital capacity because the muscles require additional nutrients 
when they perform tough exercise, which requires the lungs to take in more oxygen. 
The lungs will need to expand further to take in this extra oxygen which will increase 
vital capacity3.  
Purpose of the study 
 
The purpose of the present study was to compare the effects of aerobic, anaerobic and 
yogic exercises on vital capacity.  
 
Methodology 

For the purpose this study eighty (N=80) female students were selected 
randomly from Women’s College, Aligarh Muslim University, Aligarh. U.P. India. 
Their age was between 15 to 20 years. These subjects participated voluntarily in this 
programme and before the start, all of them were examined by the physician to ascertain 
that they were free from any other medical problem and were fit enough to undertake 
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the aerobic, anaerobic and yogic training programme for 12 weeks. The subjects were 
randomly divided into four groups and each group contained twenty (n=20) subjects. 
Group I underwent aerobic training, group II underwent anaerobic training, group III 
underwent yogic training and group IV acted as control.  
 
Aerobic activity programme  

The training session were conducted for 6 days a week for three months. Every 
training session was of 60 minutes with a warm-up of 10 minutes 40 minutes of main 
course and 10 minutes of cool-down session, intensity level of the training was set at 
50% to 60 % for initial days then increased gradually to 70%.   
Anaerobic activity programme 
The training sessions were  6 days a week for three months, with a warm-up of 10 to 15 
minutes, 30 minutes of main course including rest and recovery and 10 to 15 minutes of 
cool-down session, intensity level of the training was set at 50% to 60% for initial days, 
then increased gradually to 80 to 85%. 
 
Yogic programme  
 

The yogic sessions were of 60 minutes every day, for 6 days a week for three 
months. Every training session was  with a warm-up of 05 minutes 50 minutes of main 
course and 05 minutes of cool-down session, The yogic program was of standing asana, 
sitting asana, asanas in lying position and pranayama with the gradually increased 
frequency and duration from its initial to final stage.  
 
Collection of Data 
Vital Capacity 

Pre-test data was collected two days before the commencement of the training 
program and post-test data was collected next day after the completion of the  training 
program. 
To measure the vital capacity, Wind Mill dry Spiro-meter was used, supplied by 
Fabrication Enterprises (USA), issued by Department of Physical Education AMU, 
Aligarh. All the subjects were tested in sitting position. The inner dial of the Spiro meter 
was set on zero mark at the beginning of the test. The subjects took two deep breaths 
before starting the test and then after fullest inhalation the subjects placed the mouth 
piece of the Spiro meter in their mouth, taking care to see that no air escaped through 
the edges of the mouth piece. The subjects exhaled slowly and steadily while bending 
forward slightly until the maximum volume of air could be expelled inside the Spiro-
meter. The subjects were instructed to take care that they blew out only through the 
mouth and not through the nose even partially, however the nose of each subject was 
clipped by a nose clip to prevent the air flow from escaping through the nose. Score: 
The score of vital capacity for each subject were recorded in litre. 
 
Statistical Procedure 

For analysis of the data, Mean and SD was computed. Comparison was made 
on the basis of different groups toexamine the significance effects of aerobic, anaerobic 
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and. yogic exercise on vital capacity, for this purpose, ANCOVA and LSD test were 
used. For testing the hypothesis the level of confidence was set at .05 level of 
significance. 
 
Findings 

Table 1 
ANCOVA  

 
Source Type I Sum of 

Squares 
df Mean Square F 

Group 1.146 3 .382 7.249* 

Error 3.951 75 .053  

Corrected Total 6.676 79 
  

*significant at 0.05 level 
F0.05 (3,75) =2.73 

It is evident from table-1 that, among the experimental groups i.e. Aerobic 
group, Anaerobic group, Yogic group and Control group there exists a significant 
difference within the groups. Thus the null hypothesis was rejected at 0.05 level of 
significance. Since the F-Value is significant (7.249), a pair-wise comparison of 
means was  made  as shown in table- 2. 
 
Table 1.2 

LSD Test 

Aerobic 
Group 

Anaerobic 
Group 

Yogic 
Group 

Control 
Group 

Md 
 

CD At 5% 
Level 

2.715 2.703   .012 0.139 

2.715  2.759  .044 0.139 

2.715   2.452 .263 0.139 

 2.703 2.759  .057 0.139 

 2.703  2.452 .251 0.139 

  2.759 2.452 .307 0.139 
*significant at 0.05 level 

Table-2 is revealing significant increase in Vital Capacity of three groups than 
the control group. The highest significant paired mean difference was recorded between 
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Yogic & Control Group (.307) on the other hand the lowest significant paired mean 
difference was recorded between Anaerobic & Yogic Group (.057).  The graphical 
representation of the post Vital Capacity means of the three groups is presented in 
Figure 1. 

 
Fig.1- Mean comparison of Vital Capacity at different methods of training 

 
Discussion of Findings 
Vital Capacity 
The results of the statistical analyses shows that all the training programmes are almost 
equally effective in altering vital capacity of the subjects. The statistical analyses is 
showing insignificant difference in the post experimental vital capacity of the three 
experimental groups. However the post experimental vital capacity of all the three 
groups is significantly greater than the control group. The present study was supported 
by the study of Dr. Rajkumar P Malipatil (2018) who also concluded that the aerobic 
training for ten weeks is responsible for the improvement of Vital Capacity & Cardio-
respiratory endurance. PranatiHota et. al. (2017) also found that aerobic exercises 5 
days per week for 6 weeks are effective in improving cardio respiratory parameters such 
as vital capacity in asymptomatic population of women and men. (Dr.JethyaJatoth 
2017) also discovered the significant changes after twelve weeks of low intensity 
continuous training on vital capacity. Anjumanara Khatun and Dr. Nita 
Bandhapadhya (2016) also concluded that aerobic training is found to be more 
effective in changing the Vital capacity in comparison to the effect of hatha yoga 
training and combination of hatha yoga and aerobic training on Vital capacity. 
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Abstract:   
 
Jammu and  Kashmir  was  a  Princely State during British rule in India. The State  was  
attacked  by  Northwest  Frontier  Province, supported by Pakistan, shortly after the  
freedom  of  India.  On  26th October 1947, the then Maharaja of State Hari Singh 
acceded  to  India. This  paper  involves  a  qualitative  analysis  of  The  Book of 
GoldLeaves  by  Mirza Waheed,  within  the  theoretical  paradigm  of  alternative  
history. The focal  point  of   the  paper  is the   analysis of the said text through the 
prism of alternate history. Moreover, the paper also sums up and elucidates how 
historical facts like 1990’s insurgency,  flagrant  oppression,  traumatisation  of  people , 
exodus  of  kashmiri  Pandits, art  and  culture  of  Kashmir  are  depicted  through a 
work of literature vividly. 
 
Key Words: Insurgency, Zaal , Fetishized, Quandary, Ravishing, Alternate History. 
 
Introduction:      Ab’ul  HasanYaminud- din  Khusrau, better  known as Amir Khusro, 
a sufi  poet of India has summed up enchanting beauty of Kashmir in a single Persian 
couplet: 

“ Agar Firdous Bar Roo- E-ZameenAst, 
HameenAst-o HasmeenAst-o HameenAst” 

( If there is a paradise on earth, It is this, it is this, it is this) 
   Jammu and Kashmir was a Princely State during British rule in India. After India’s 
independence  from  British  rule  and  during  the  partition  of  sub-continent,  Hari 
Singh, the  then  ruler  of  the  State  was  unable  to  make  a  decision for the future of 
his State. The State was attacked by  Northwest  Frontier  Province, supported  by  
Pakistan. On 26thOctober 1947 , Hari  Singh  acceded  to  India. The  Princely  State got 
divided into three parts – Pakistan  Administered  Kashmir,  Jammu  and  Kashmir ( 
now a Union Territory) and  Aksi  Chin  ( under  Chinese  control).  Both  the  countries  
India  and Pakistan  since 1947  have  a  megalomaniac  desire  and  are  fetishized  for  
the land of Jammu and Kashmir.  The  two  countries  have  their  own state narratives 
and discourses about the issue , several  wars  were  fought   without  any   concrete  
outcome;  the  native  people of the land  are  always  at the receiving  end  and suffer 
flagrant oppression. 
 
Methodology:   This literary  research  work  involves  a qualitative  analysis  of  The 
Book ofGold  Leaves   within  the  theoretical  paradigm of alternate history. The said 
work is replete with diverse themes like love story, 1990’s insurgency, flagrant 
oppression, traumatisation of people, exodus of Kashmiri Pandits, Art and culture of 
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Kashmir, fetishization  for  land   of  Kashmir  valley.  The  critical   tool   of   analysis  
will be used by the  researcher to comprehend  the  ways  in   which   the said text offers 
the historical account of 1990’s through a literary work. Which will eventually lead to a 
better understanding  of  the   distinctive  features  of  The  Book of Gold Leaves. The  
work  analysis the various constructed  discourses  about  the  Kashmir insurgency  
which  snowballed  during 1990’s, having  its  roots in political system. 
          Mirza Waheed, Kashmiri  born and raised- author, journalist and novelist. He has 
worked  for  the  BBC for ten years, left in 2011 to give time to writing. His novels 
constitute- The Collaborator (2011), The Book of Gold Leaves ( 2014), and Tell 
HerEverything (2019). Waheed spend first 18 years  of  his life in Kashmir, witnessing 
the turbulent times of 1990’s in Downtown city. 
The  genre   of  Alternate  History , sometimes  referred to as Counterfactual History or  
Alternative   History  grew  during  early 1990’s from a marginal category to a 
mainstream  genre  in  the United  States.  David   Dale in the Australian Sydney 
MorningHerald  called  the  alternate  history  genre  not  just  a “ growing  branch  of  
literature”  but also a “ passionate  cult   on  the  internet.” The most widespread 
influence for the exponential growth  of  the  genre  of  the  alternative  history is the 
influence of postmodernism on history  and  historiography. In   Postmodernism the 
separation of the historical  and  the  literary are being challenged. In the previous 
century both were considered  as  the  branches    of   the same tree of knowledge; till 
the time of postmodernism  they  were   separated  into  diverse  disciplines- literary 
studies and historical studies. In  postmodernism  both the disciplines are viewed  more 
or less having similarities  in  being ‘ linguistic constructs’ and ‘conventionalized  in 
their  narrative  forms’. Moreover, both the studies are equally intertextual  employing  
the texts of the past ‘ hypotext’ to built their own ‘hypertext.’ 
Brent Stypczynski  in his “ No  Roads Lead to Rome: Alternate History and Secondary 
Words” states, 

The genre does nothing that historians are not doing every day, but it does 
provide a solid  unchanging  history, in its own way. The author of the alternate 
history sets in stone  the  change(s)  he  wishes  to  make  in  out  accepted  
history. From that point on until every copy of the novel or short story vanishes, 
that particular view of history is permanents after a fashion. From this 
perspective, alternate history appears to offer a solid stable ground for our 
history, rather than causing our foundations to slip away. 

 
The boundary  between  history  and  fiction  often becomes blurr in The Book of 
GoldLeaves  giving way to an alternative history. Inam-ul-Haque  andAzhar Iftikhar in 
their article “ The  Fetishization  of Forbidden Land in Mirza Waheed’sThe Book of 
GoldLeaves.” States, 

[Waheed] has  appropriated  the  insurgency  of 1990’s to project sufferings of 
Kashmiri  people and to amplify their brutally muzzled voices for freedom in the 
contemporary  age. He  fictionalizes the reality which makes it more real and 
alive than the mundane historical accounts of the quelled rebellion of 1990’s. As 
the boundary between historiography and literature overlaps, a true picture 
emerges at the forefront of literature and politics. 
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The novel The Book of Gold Leaves is divide into four parts- ‘ Shadows by the River’, 
‘Echoes’, ‘In Another Country’, ‘A Terrible Beauty is Born.’ Chapters in the novel are 
not numbered but named, the very first chapter named ‘Faiz’ introduces  the  Shia  
protagonist, 20  years  old, a school drop-out; now an artist of par excellence in paper- 
mache. The heroine  of  the novel Roohi is 21 years old, sunni, qualified, daughter of a 
retired government  employee  Kabir  Khan. Roohi is living in her dream   world, 
praying and waiting  for  her Prince charming. The love-story of Faiz and Roohi in war- 
torn place unfolds  a  lot  of  other  concealed  themes. The escalating   insurgency   
smashes  the  dreams of  two  lovers  to  smithereens.  Parallel  to  the love story  runs 
the story of upcoming turmoil.  The  love birds meet in the shrine of ‘ Khanqah- i- 
Maula’, which is not only  a shrine  but  epitome  and  grandeur  of art. On Thursdays 
which is ‘ Shab –e- Jummah’ the  evening  before  Friday, the  praises  of  Prophet  
Muhammad  (s.a.w) are sung in  the  shrine  and all   the  neighbourhood  reverberates  
with  it, the  prayer  hall of the shrine has different stories to tell of its past, it’s paints 
have travelled from Tajikistan to artists’ workshops in this part of  the  world. It reveals 
the times when Kashmir, Kashgar,  Samarkand , Tashkent,  Bukhara, Baghdad, 
Khorusan and Shiraz  were  tied  together  by  verse  and  colour. The shrine being not 
only a place of worship  but  a reminder of old legacy, shrine  is  place  of  childhood  
memories, site  of  peaceful  Congregational  prayers,  place  of  demonstrations  and  
protests; open  to  all  irrespective  of  gender  and   sects. By  the  end  the  shrine  
becomes  a  forbidden  land for the native people. Waheed writes, “ Thus, they  dream  
and  dream. Together  and  alone. A  tightening  of  the  chest  their  shared  language. 
They   meet  and talk, the evening  prayer  their  pretext  and sanctuary the shrine their 
witness and refuge.” (67) 
 
Kashmir  being  most  militarized  zone  in  the  world  right  now, uncertainty looming 
large on the psyche of native people, traumatized by deaths, custodial killings, 
disappearances,  curfews, hartals, tortures, half- widows  and  arson; all these historical 
facts are  vividly depicted in the novel via various incidents. The nightmarish condition 
of Kashmiri  people  and  malaise  of  the  society  are  testified  in  an  artistic  manner. 
In one of the letters Roohi writes to Faiz, “ People  are being killed like flies. I mean , 
these are actual  people  killed  on the  streets  every  day. I don’t know  if  you’ve  
heard  but  they  read out the toll on  the  evening  news  as  if  they  were  talking  about  
the amount of rainfall during the day.’ (210) The novel also shows how pristine nature 
is ravished by the conflict  and  juxtaposes  it  with  environmental  degradation  done 
by people. River Jhelum which was once  in  Agha  Shahid’s   words “ the  Jhelum’s   
waters so clean/ so ultramarine”, is  now   “... of late, it has  also  started  carrying  the 
dead, many tales of cruelty  drowning  in its downward  rush, and with them, the dark 
deeds of the oppressor.”(23)  The river  which  earlier  made  the  city  Srinagar  and  its  
dwellers,  people  now are  unmaking it over  the centuries, thinking  that  they “ have  
tamed the river.”According to Inam- ul- Haque and Azhar Iftikhar, 

Two strands run throughout the novel, one is focused on the heavenly blessed 
landscape of Kashmir and the other is on the violent occupation of this land by  
the Indian Army. Waheed  augments  the  aesthetic  effect  by  juxtaposing both 
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the pictures together. His approach indeed closest to the realities of Kashmir, 
shows a bruised land in a heightened solemnity.” 
 

The  mass  exodus of  Kashmiri  Pandits  is depicted  vividly. In the novel the Muslim 
Mir family  and  the  Hindu  Dinanath  family have lived harmoniously for years 
together, keeping  their  religious  differences  intact. While  leaving  their  home  land  
Dinanath  says to Mir Zafar ( elder brother of Faiz ),  “ It feels like I’m taking an axe to 
my chest and ripping my heart out. But I have a family, Zafar Saeb, I have daughters... 
you see, many have already left.” ( 263)   Shanta Koul , the principal of the Govt. Girls 
High School, the school still exists in Downtown area, whose school is taken over by 
Army, before leaving Kashmir Shanta comes to bid farewell to her school- turned 
military camp. Shanta suffered and is traumatized – the  two men she loved most in life- 
her father and her lover Syed Afaq Bukhari  both got  killed  during insurgency. She 
talks  at  length to Major Sumit Kumar about  the  school  and  what  she  and  other  
Muslim  teachers  sacrificed  for the development of the school. 
Sumit  Kumar  the  Army  Major  is  a  conscientious  man ,  compelled  by  authorities  
to  do  inhuman  tortures  and  to perpetuate  fear psychosis  by various tactics like ‘ 
Zaal’ ( the  machine  which  traps  human beings). Often in his solitude he remembers 
his grandfather and sayings of Gandhiji. He is in quandary, used as a pawn by the power 
corridors.  Shanta  tellSumit  while  leaving, “ Go  back,  Sumit. No one wants you 
here... you  can’t  have  much  interest  in  the  people  here  and  I can  understand  that. 
It’s  not part of  your  up  bringing  your  imagination, your story.” (153) 
 
        In the end the couple dies and protesting people are chanting slogans symbolizes 
the unflinching determination of the people of the land; Faiz’s magnum opus ‘ 
Falaknuma’ remains unfinished, so remains his talent. So is the conflict and issue 
unfinished. Narratives are pouring in from all corners but without any respite to people. 
Intrigues and counter intrigues emerge without reaching its acme. 
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Abstract:  
 
This study is an effort to analyze and compare the performance of private and public 
sector  Equity Diversified mutual fund schemes under direct growth plan with a view to 
see its impact on investor’s decision making. In this study 10 Equity Diversified Mutual 
Funds schemes are taken as sample and the selection of schemes was on the basis of 
public and private mutual funds and Returns of last 5 years. The risk free rate taken is 
7.75%. In order to give an increased return in domestic savings of investors and 
improvement in allocation of investment in different sectors, the need and scope for 
mutual fund as an investment option has increased immensely. Investment in Mutual 
fund is restricted to Tier 1 and Tier 2 cities whereas the rural and semi urban 
communities. One of the reasons behind it is lack of awareness in rural and semi urban 
areas. There is, therefore, a strong need for improving the awareness. The Private Sector 
Mutual Funds have recorded much better performance as compared to the Public sector 
Mutual Funds mainly due to better Funds allocation, better Management and efficient 
performance of Portfolio Manager. This result was arrived at after calculating and 
comparing the Sharpe, Treynor, beta and Jensen ratio.  
 
Keywords: Mutual Fund, Beta, Standard Deviation, Sharpe’s Index, Jensen. 
 
I. INTRODUCTION 
Mutual funds are the most attractive financial investment instruments which are 
performing very actively in the growth of the country’s economy, now-a-days. A mutual 
fund is a financial instrument where the puddle of money is collected from many 
investors for the purpose of investing in securities, such as stocks, savings bonds, 
money market instruments and other assets. Mutual fund schemes work for the purpose 
of providing regular income and capital protection to their investors. The investor can 
invest their amount in portfolios of different sectors depending upon their interests and 
risks. The purpose of this study was to assess the performance of mutual fund schemes 
in India (i.e., whether the schemes are outperformed or underperformed than the 
benchmark along with their competency among themselves or each other respectively). 
By this evaluation, the awareness among the investors increases. This project explores 
the comparison and performance of five individual public and five individual private 
sector equity diversified mutual fund schemes which are direct growth oriented and 
open-ended. 
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II. NEED FOR THE STUDY 
The main purpose of this paper to know the intention of providing ample 

information for the potential investors to take decisions regarding the investments, a 
comparative analysis of equity diversified mutual fund schemes of 10 selected Private 
and Public sector mutual fund schemes was done. This study was done during February-
May 2019, using the data of March, 2018 – March, 2019 and the analysis and 
recommendations are limited to the same period. The results of analysis may vary with 
time but the methodology adopted is applicable irrespective of the time. 
 
III.SCOPE OF THE STUDY 

The study is particularly based on equity diversified direct growth scheme of 
selected private & public sector equity diversified mutual fund schemes ( HDFC, ICICI, 
RELIANCE, AXIS, LARSEN & TOUBRO, SBI, BARODA, CANARA, IDBI, UNION 
mutual fund schemes) for the period of 1 year i.e., from 28, March, 2018 to 29, March, 
2019. 

 
IV. OBJECTIVES OF THE STUDY 
1. To compare the performance of selected private and public sector equity diversified 

mutual fund schemes with their benchmark index. 
2. To analyze Risk and Return using portfolio performance evaluation model (Sharpe 

ratio, Treynor ratio, Jensen ratio, Beta). 
3. To study the performance of equity diversified mutual fund schemes. 

 
V. LITERATURE REVIEW 
 
1. Manoj Kumar Dash &Dr.Gouri Shankar Lall (2018), in the article titles, “ 

Performance Evaluation Of Equity based Mutual Funds in India” stated that if 
one or more schemes are performing poorly that can affect the investment decision 
of investor may get out from process of wealth creation scenario. The performance 
evaluation is necessary which helps in making rational decisions for saving 
investors. 

2. Ratish Gupta & Shruti Maheshwari (2017), in the article titled, “An Empirical 
study on performance of Diversified Equity mutual funds with special 
reference to Large Cap and Mid Cap Funds” depicts that small investors can 
expect a double digit returns if they keep a healthy ratio of large cap and mid cap 
funds in their portfolio. An investors can select a fund based on their investment 
objective, return expectation and risk appetite. This study attempts to evaluate risk 
and return of the various large cap and mid cap funds using financial performance 
evaluation techniques like Sharpe measure, Treynor, R², Standard deviation and 
beta. 

3. R.Nandhini&Dr.V.Rathnamani (2017), in  the article titled “A Study on the 
Performace of Equity Mutual Funds (With special reference to equity large 
cap and mid cap mutual funds)” stated thatthe investors are seeking for higher 
potential growth rates available in major emerging market areas may consider 
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globally diversifying their overall investment portfolio with mutual funds that hold 
Indian equities.  

 

4. Geeta Rani &Dr. Vijay Singh Hooda (2017), in the article titled “Performance 
Evaluation of Mutual Fund Schemes: A Study of Selected Topper Schemes” 
stated that to evaluate the performance of mutual fund schemes ranked one by 
CRISIL. The performance is analysied for selected funds schemes, mean returns 
and their standard deviation and ascertained through the measures  in this regard- 
Sharpe’s Ratio, Jensen’s Ratio and Treynor’s Ratio. Finally, Tata equity P/E fund is 
performing better among the selected schemes.  

 

5. N. BhagyaSree, Mrs. B. Kishori (2016), in the article titled, “A Study on 
Performance evaluation of Mutual Fund Schemes in India” stated as the 
analysis results 14 out of 30 mutual fund schemes are outperformed the benchmark 
returns and some are underperformed due to diversification problem. Result of 
Sharpe ratio shows all positive which provides greater than risk free rate. Jensen 
measures positive alpha for 19 out of 30 mutual fund schemes which indicates 
superior performance of schemes.  

IV. RESEARCH METHODOLOGY 
 
Data Collection: The data for this study is collected on the basis of secondary sources. 
For the purpose of the study the NAVs (Net Asset Values) are collected for one year 
i.e., 28,march,2018 to 29,march,2019 from the official websites of 10 schemes 
respectively, for the calculation of Average Returns. These schemes are selected by 
their best performance in the market in public and private sector. The Secondary sources 
of data is collected from Text books, Official Websites, Journals & Articles are used as 
reference for the comparison of the selected public and private sector schemes. 
 
Tools & Techniques: For the performance of the mutual fund schemes various 
measurement of the portfolio are used as Sharpe ratio, Jensen Ratio, Treynor Ratio. 
Risk-Free Rate of return (Rf): The risk free rate is the rate of return with no risk (zero 
risk). In this study the Risk free rate of return is taken as 7.75%. 

 
V. ANALYSIS AND INTERPRETATIONS 
 
I.  Returns Earned by the schemes: 
 
Returns Analysis of Equity Diversified Mutual Fund Schemes with Benchmarks 
(market Returns) as on 28, March, 2018 to 29, March, 2019 
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The table, portraits the value of average returns obtain by selected mutual fund schemes 
as averse to the return on the market index for the period of 28.03.2018 to 29.03.2019. 
In the graph 4.1 the average returns of public and private sector mutual fund schemes 
are presented, in this analysis ICICI Prudential multi cap fund (0.2086107) is 
performing more better than other schemes, as the schemes does not reach the risk free 
rate (7.75%). The private sector equity diversified schemes has high level of returns 
compared to public sector equity diversified schemes. As the table, portraits the average 
returns obtain by mutual funds schemes as averse to the returns on the stock market 
index (NSE & BSE) for the period of one year i.e., April, 2018 to March, 2019.  7 
mutual fund schemes out of 10 selected schemes have not reached till the market 
returns. In public sector mutual fund scheme the Union multi cap fund (0.033) and 
Canara Robeco Equity fund(0.055) reaches the market returns(0.033) and also in the 
private sector mutual fund schemes only ICICI Prudential multicap fund(0.21) reaches 
more than the market returns(0.065). The returns are lower than the risk free rate i.e., 
7.75%. Out of 10 selected public and private sector schemes IDBI diversified equity 
fund(0.0146) and L&T equity fund(0.0193) and Baroda multi cap fund(0.0113) are 
performing very poor. Further the performance of private sector mutual fund schemes 
has been better that public sector mutual fund schemes thus the first objective under 
study is confirmed. All the mutual fund schemes are performing in moderate level with 
their benchmarks as their alpha is lying between 1.0 and -1.0. 
Systematic Risk (Beta and Standard deviation): 
Standard Deviation measures the volatility of risk from the expected average returns of 
the mutual fund schemes. If the standard deviation of a mutual fund indicates higher 
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value then it has high volatility means higher risk. Here, ICICI Prudential multi cap 
fund (0.017770418) has higher standard deviation compared to other mutual fund 
schemes. The public sector mutual schemes has low volatility (Union multi cap fund 
0.007058, Canara Robeco equity diversified 0.007459, IDBI diversified equity fund 
0.0070645, Baroda multi cap fund 0.00803454, SBI magnum multi cap fund 0.007702) 
compared to private sector mutual fund schemes (ICICI prudential multi cap fund 
0.01777, HDFC equity fund 0.009344, Reliance multi cap 0.009044, Larsen & Toubro 
equity fund 0.0076912) In private sector, Axis multi cap fund with lower standard 
deviation (0.00698502) has less risk. 

 
Performance of Returns and Risk 
Based on the above chart, ICICI prudential multi cap fund has high 
returns(0.2086107) and high standard deviation(0.1777) but the beta(0.014927) is 
less than 1, for risk taker this scheme is most preferred. If the beta is less than unity 
it considered as defensive and if the beta is more than unity it is considered as 
aggressive. Larsen & Toubro equity fund (4.11744) in private sector and IDBI 
diversified equity fund (1.368613) and Baroda multi cap fund (3.77319) in public 
sector are performing aggressive, as beta is more than unity which implies higher 
portfolio risk than the market portfolio. 
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Ranking by beta: Beta indicates the measure of systematic risk which shows how 
schemes respond to their market portfolio. To sensitivity of schemes returns in relation 
to their market returns has unity value. If beta is less than unity indicates defensive and 
more than unity indicates aggressive. Larsen & Toubro equity fund has the highest beta 
value(4.11744) and also IDBI diversified fund (1.36861) and Baroda multi cap fund 
(3.77309) are the choices for the risk taking investor where (beta>1.0). ICICI Prudential 
multi cap fund (0.014928) has least beta value which is in favorable  stage for the 
investors. By the result of  Beta, HDFC equity fund (-0.063743699) and Canara 
Robecoequity diversified fund (-0.100028981) has negative values. Both the private and 
public sector mutual fund schemes are performing moderately in the result of beta. 

 
Ranking by Sharpe index: Sharpe index describes the higher the value, the more 
excess returns we receive for the extra volatility over the risk free rate of return. Sharpe 
index results except ICICI Prudential multi cap fund (7.378031288) all other mutual 
fund schemes has negative value. The public sector mutual fund schemes are 
performing better compared to the private sector mutual fund schemes in the result of 
Sharpe measure.  Column 1 of table 3.9 shows the ranks of Sharpe ratio for the schemes. 
It is an excess returns are not earned over risk free return (7.75%) per unit of risk i.e., 
per unit of standard deviation. Positive value of schemes indicates better performance. 
But the Sharpe ratio contains negative value which indicates poor performance. In the 
chart above y-axis represents Sharpe ratio and x-axis represents mutual fund schemes. 
ICICI Prudential equity fund is the best scheme among the peers as it has maximum 
Sharpe ratio.  

 
Ranking by Treynor ratio: The Treynor ratio is ranked based on the measures which 
are presented in table 4.9. The Treynor ratio determines the excess returns generated for 
each unit of risk. It measures the volatility in the market for the value of investment 
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adjusted risk. Highest value of Treynor’s index shows better performance of portfolio 
and vice versa. In the chart 3.7 below y-axis represent Treynor Ratio and x-axis 
represent Mutual Fund Schemes. The results shows ICICI Prudential multi cap fund 
(8.78475745) and HDFC equity fund (0.219621708) and Canara Robeco equity 
diversified fund (0.219.57515) are performing better compare to other mutual fund 
schemes due to their higher treynor index value. SBI Magnum multi cap fund (-
0.818255927) is performing very poor with its least Treynor value. 

 
 
Ranking by Jensen (Alpha): The alpha outlines the stock’s unsystematic returns at the 
level of risk assumed, the fund would have an alpha equal to zero. A positive alpha 
indicates returns greater than expected for the risk taken. Alpha is determined by 
comparing the fund’s actual performance with the risk-adjusted expected return. The 
fifth column of Table(4.9) shows the Jensen Alpha values for 10 selected open ended 
public and private sector Mutual fund growth schemes. Higher Alpha value indicates 
greater performance. Among the public sector mutual fund, higher alpha was found with 
Baoda multi cap fund(0.102279974), While in Private sector mutual funds higher 
performance was evidenced in ICICI prudential equity fund (0.131305018). The worst 
performer was SBI agnum  multi cap fund (0.044373748) – Public Sector mutual fund 
and Axis multi cap fund(-0.01803456)  private sector mutual fund. A negative alpha 
value indicates the failure on the part for taking better investment decision. Private 
sector mutual fund schemes showed better performance in comparison to Public sector 
mutual fund schemes as per the results shown by Jensen measure.  
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CONCLUSION:  
 
The favorite sector for Equity Diversified Mutual Fund schemes is Energy followed by 
banking, technologies, communication. It shows that investment for longer period 
would get absolute higher return than the risk free rate of return. As per the study we 
conclude that the performance of selected equity diversified direct growth plan mutual 
fund schemes by using their benchmark returns under BSE and NSE for public and 
private sector mutual fund schemes respectively and also risk free rate of return. It also 
concludes that ICICI Prudential multi cap fund in private sector and Baroda multi cap 
fund and IDBI diversified equity fund in public sector are performing moderately 
compared to other 7 schemes. It also states that private sector mutual fund schemes are 
performing better that the selected public sector mutual fund schemes. 
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Abstract 
India is a nation with a diverse and composite culture that is a result of several thousand 
years of trial and error. Though globalisation has edited the lifestyles of the masses; the 
indigenous lifestyle in India has still retained its traditional life practices. The paper 
aims at studying existing literature to ponder on the idea of sustainable daily life. 
 
This paper is relevant as it provides inputs on the cultures and communities of India and 
how their intrinsic knowledge of design is a part of the living history that can teach the 
modern world to have a sustainable lifestyle in a way that an all round development can 
be achieved. It studies relevant literature to put forth the idea of an evolved modern 
world where design and technology create an all round development and not a 
unidirectional one. 
 
This paper follows the historical method to observe and analyse the meaning of life as 
mentioned in the ancient Indian scriptures and follows into the tribal egalitarian 
societies to bring forth the inherent sustainability of their daily life practices as an 
inspiration for modern design that is time bound and limited.  
 
Keywords: Sustainability, Indigenous, Lifestyle, Design, Environment 

 
Introduction 
Man has come a long way from the earliest cave paintings to the social media of today. 
This long journey of thousands of years has been possible because of man’s desire to 
grow, to make maximum use of resources; an act of defiance against laws of nature by 
abiding to the very laws of nature that it defied. To overcome the acts of inertia, man 
has developed tools and techniques, utilising the very nature man was fighting against. 
This act of turbulence is the base of Human civilisation as a whole; cutting through rock 
to make caves and buildings; tunnelling under rivers and oceans for transport. The 
moment the primitive man learnt to stand on his two legs, the hands were free for 
grabbing opportunities. Unlike the other animals who obey the forces on all fours, man 
decided to stand up, and hence create a circle of possibilities around him. This has been 
the core of human development; from the cave dwelling hunter gatherer to the urban 
landscaper defying gravity and rising vertically to match with the immense ambition of 
man.  
All the ancient societies that flourished for thousands of years much before us could 
prosper due to a single reason. They were ambitious in planning but were also rooted in 
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the possibilities and limitations of nature. They developed around fertile river basins, 
and were dependant on the forces of nature to prosper. They were dependant on the 
water and the flooding for their agriculture. From the first man who settled around 
agriculture to the massive civilisations of Mesopotamia, Egypt and Indus valley, man 
lived alongside the forces of nature, respecting the ultimate truth and cosmic order (Rita 
in the Vedas) and prospering hand in hand with nature.  

RitasyaDrilahaDharunani Santi Puruni Chandra VapusheVapunshi I 
                                                      -Rigveda 4.23.9 

(The foundations of Rita are firmly fixed, shining in beauty; manifold are its beauteous 
forms.) 
The cosmic order that maintains harmony is in turn iterated in the concept of Dharma 
(literally translated as that which upholds). Dharma can be defined as something that 
upholds the truth and is upheld by the truth in return; the truth being the cosmic order 
that is inherent and manifest in everything there is. To ensure a harmony, the ancient 
cultures stress on maintaining the balance in the world. It is this balance which has been 
the foundation of all ancient cultures. This relationship has been given the form of 
anthropomorphic or zoomorphic figures as a representation of the reverence for forces 
of nature. From the winged goddess Ishtar of ancient Mesopotamia to the representation 
of Goddess Lakshmi on an owl; from the Pashupati seal of ancient Harappa to the Bison 
Horn Marias of Madhya Pradesh; the inherent rhythm and reverence for the 
unfathomable has always been the main characteristic of the above thought process. 
The ancient civilisations have long disappeared, but the non verbal language of material 
culture has found a continuous representation for the indigenous lifestyle of the people. 
This has given form to a way of life which is ancient and has been transmitted across 
generations due to the fact that it is manifest in daily lives of the people.  
In today’s world, where urbanisation and globalisation are the buzzwords that run 
societies, it is this knowledge that has retained the true way of life. Over the past 
century, the modern human civilisation has become entirely dependent on fossil fuel; 
and has in turn depleted the millennia old storehouse of carbon. As we move further and 
further away from a life that regards the forces of nature and works alongside rather 
than entirely against it; it is the indigenous knowledge and old customs and festivals that 
still celebrate the position that man has had as an inherent part of the universe.  
Going back to the wisdom of the Indian ancient scriptures, it is said in Shatpath 
Brahmana that Man as a living being has certain debts to be repaid throughout his life. 
One of them is the Bhuta Rin (debt to the elements of nature manifested in plants and 
animals). 
From this gap in the old and new way of life, comes the term coined as Sustainability. 
According to the official website of Environmental Protection Agency of the USA, 
“Sustainability is based on a simple principle: Everything that we need for our survival 
and well-being depends, either directly or indirectly, on our natural environment. To 
pursue sustainability is to create and maintain the conditions under which humans and 
nature can exist in productive harmony to support present and future generations.” 
Materials and Methods 
This paper will now follow the historical method to observe and analyse the meaning of 
sustainability and a wholesome life in the ancient Indian context; that is reflected in the 
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daily lifestyle of the egalitarian societies. It will observe the existence of songs of nature 
and daily activities; and even the daily rituals that pertain to the spirit of sustainability. 
Discussion 
In the words of the great Indian polymath Rabindranath Tagore (1930), creation can be 
described as a consciousness of the tiniest cell of the value of existence, which it tried to 
enhance and maintain in many branched paths of creation. Creation was then facilitated 
by relationships both intra and inter, which in turn bound the physical object to the 
world. Man was born as a result of the process of evolution spanning millennia; and 
progressed towards perfection. The Circle of action of man, as facilitated by standing on 
two feet, helped man own the entire geography of the Earth, notwithstanding the 
boundaries of climate; adapting to create his own special skin and temperature by 
borrowing from the forces of nature in the form of food, shelter and clothing. After the 
settlement of man around agriculture and the advent of the ancient civilisations, there 
came knowledge of using different elements of nature to create tools for daily use.  
According to Mode and Chandra, (1984) from the bone needle of the Stone Age to the 
iron axe of the Iron Age, “all art was functional or utilitarian, no matter whether its 
object was to give aesthetic shape to tools and articles of everyday use, or to bolster the 
ideology of social structures by the production of ritual objects and paintings. Inspite of 
the vocational segregation in the later stages, in the words of Ashutosh Bhattacharya 
(1978), “the way of life throughout the Sub-continent is more or less identical and the 
social functions performed are also not very different in various regions in spite of the 
fact that there are different languages and apparently different cultures.” This further 
stresses that culture had developed across the indigenous people as a response to the 
stimulus that is nature. As evident in the folk songs which are a reflection of the daily 
lives of the people, their lifestyles were centred on the forces of nature. Something as 
simple as a child’s nursery rhyme from Assam states: 

O crane, who has taken away your hand? 
The mango, when I tried to pick it. 

Where is that mango?- It fell into the wood. 
What became of the wood?- The fire consumed it. 

Where are the ashes?- The washerman carried them away. 
The daily lives of the indigenous people have nature inherent in their very essence. 
Apart from children’s songs, there can be cited another example of something called 
work songs. “They are generally group songs and sung by a group of workers while 
performing the same work together such as husking paddy, grinding pulses, reaping the 
harvest, rowing boats, and so on.”  
Some of them sung by the Marathi during grinding are: 
1. Rise, my companions, for the dawn grinding,  

The star of Venus stands above our heads. 
2. The rain falls, sister, the clouds thunder and thunder, 

The farmer like a king rejoicing begins to sow his land. 
The indigenous life, as seen in the examples, is in rhythm with nature. The creation 
myths and belief systems of the folk traditions are similarly in tandem with the 
immediate surroundings and sustainable lifestyle of the people. According to Das 
(1956), the concept of soul is the primary foundation of the belief system. Among the 
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Baiga tribe, it is believed that “the food that a Baiga gives away during his lifetime is 
stored in his house in the other world, and his soul subsists on it there till the viands are 
exhausted, when it has to come back to this world and be reborn. Among all such 
indigenous peoples, the belief of God is also as a Creator of the whole universe; and 
tribes such as the Birhors and Murias of Chota Nagpur worship Sun and Mother Earth 
(TallurMuttai) as their supreme Gods respectively. Among many tribes of the same 
region, every village has “a sacred grove where the tutelary deities of the village reside, 
and where they are worshipped. This grove is generally a patch of the primeval sal 
forest, left intact to serve as a sort of refuge for the local spirits, when the village was 
first established by clearing the surrounding area of its natural vegetation.” This belief 
system also acts as a biological database for the biodiversity of the region. 

From the tribal way of life, let us focus on the current problems with the Urban 
Industrial way of life that is completely dependent on fossil fuels. In the words of Paturi 
(1974), it has been said that the modern man’s use of technology for everyday purposes 
has decreased his efficiency at the price of energy. This brings the question of 
development versus design; development being a natural process of adaptation that takes 
its time, whereas design of the modern society being something that quickly conforms to 
the immediate need. For example, “Iron rusts; but the durable goods of our economy 
must not be allowed to rust.” Thus we choose aluminium which is durable but requires 
“six times as much energy as does the production of iron.” If we look at nature, we will 
be able to see that “production and decomposition cancel each other out.” The leaf that 
falls off decomposes to create fertilizer for the tree; which in turn sustains the bacteria 
and smaller plants. “If we do not stop producing things ceaselessly without giving any 
thought to the problem of their ultimate disposal (not in the sense of ‘laying aside’ but of 
‘making disappear’), no programme for the protection of the environment, however 
costly, will succeed in solving the world wide refuse problem.” 

With regard to sustainability, Fletcher (2008) talks about recycling as an 
option, but not the only one. This needs to be replaced by something called Industrial 
Ecology. It is ecology in the lines of a natural ecosystem, where waste for one industry 
becomes food for the other. “In some instances this has lead to industries being built up 
in clusters or dependent communities around each other so that the outputs from one 
facility form the raw materials for another”; much like the tribal village which is an 
ecosystem in itself.  
According to researchers William McDonough et al, all industrial products need to fit 
into two cycles: either biological (where the waste is biodegradable) or industrial (where 
waste is managed by recycling completely and continually). Further discussions reveal 
that the best option for sustainability is to produce “Local and Light”, where “Local and 
Light are both principles inspired by ecosystem properties and dynamics.” Hence, 
Nature needs to be used as a model to inspire human design; “judge or measure the 
‘rightness’ of our innovations; and thirdly be used as a mentor.  

Another interesting approach of design for the environment is to make 
“emotionally durable” products. According to Jonathan Chapman (2005), the 
characteristics of emotional durability are Narrative (personal history with the product), 
Detachment, Surface (the product ages well), Attachment, Enchantment, and 
Consciousness.  
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A good example of the above points being realised would be the choice of raw materials 
for making daily objects among the tribal societies. For example, the bamboo forests of 
the North East India provide the indigenous people with raw materials for everything 
from water pipes and smoking pipes to strainers for tea and rice, sieves and fans, to 
conical trap for fishing.  Life begins with the cutting of the umbilical cord using a 
bamboo knife and ends with the dead resting on a bamboo bed for one’s final journey.  

The indigenous lifestyle also makes use of several other materials such as 
stone, wood, bones and shells to create objects of design, aspect to local availability of 
the raw materials. All the processes require minimum external energy and make use of 
the human physical strength and aesthetic sense.  
Results 
Thus, after the course of the study it is understood that we need to learn from nature to 
be local, durable, and light in our approach; share our products with the community; and 
know the balance between fast and slow production and consumption (both are required, 
much like in nature). These are the characteristic features of the indigenous lifestyle of 
the country. It is about time that we go back in time to see for real how much or how 
less we have actually progressed. 
It will be very wrong to think that man is separate from nature. It is about time that man 
goes back to the old way of living, and thus makes his surrounding as sustainable as 
possible. Only then can true development be brought forth. The future has to be hand in 
hand with nature, and not by cutting off from it. That will be similar to chopping off the 
branch one is sitting on. 
Much as the very daily lifestyle of the indigenous people is carried on with the basic 
principle of reverence to nature and acceptance of the power of the elements; so should 
the urban man tread lightly and not disturb the thin line of balance that keeps the world 
going.  
Conclusion 
To conclude, it needs to be pointed out that the path of progress should realise that it is 
not the material things that keep it going, but it is the inner spirit that sustains; and that 
the living is to be more valued than the non living. It should know where to stop and 
look back, or else the doom cannot be stopped.  
Going back to the ancient wisdom of India, the following prayer sums up the ideal 
approach for life: 

Yaekovarnobahudhasaktiyogat 
varnananekannihitarthodadhati 

vichaitichantevisvamadausadevah 
sa no budhyasubhayasamanaktu. 

(He who is one, who is above all colours, who supplies the inherent needs of men of all 
colours, who comprehends everything from the beginning to the end, let that Illuminator 
unite us in a relationship of auspicious wisdom and good will.) 
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Abstract: 
 
Online teaching and learning provides a platform to reinforce skills by practicing. 
Assessment is extremely vital for teaching and learning, because it establishes the 
accomplishment after all learning outcomes by the students. Computer-based 
assessment is in demand for long time; however, on-line assessments are less practiced. 
This can be due to the problems of validity and reliability. During the COVID 19 
pandemic, the tutorial structure has taken a paradigm shift in several areas, each across 
the nation and internationally. This example demands a technique of assessment that has 
to be valid, reliable and possible. The requirement of the hour is to boost on-line 
assessment by technology enhancement. This paper is the reflection of existing scenario 
in educational system and requirement of on-line assessment tools. 
 
Keywords: Online assessment platforms, COVID 19 Pandemic, Technology 
enhancement 
 
Introduction: 
 
According to the wordbook of Education Reform, “In education, the term assessment 
refers to the large choice of strategies or tools that educators use to judge, measure, and 
document the educational readiness, learning progress, talent acquisition, or 
instructional desires of scholars.” on-line Teaching and Learning is delivered either 
asynchronously or synchronously, wherever the latter is finished in time period, face to 
face and on-line. 
 
Assessment refers to learner performance. It helps us decide if students are learning or 
not and in which area improvement is required.  Assessment focuses on the individual 
learner, the educational community or the evaluation. During this pandemic scenario 
academics and learners are troubled to find out through technology and therefore the 
most significant issue is to assess what students learn.  Assessment tools and techniques 
are to measure a student’s educational talents, skills, and/or fluency in an exceedingly 
given subject or to live one’s progress toward educational proficiency in an exceedingly 
specific subject field. Educators use assessment tools to form privy selections 
concerning methods to reinforce student learning. 
Technological enhancement in terms of assessment is required as in this pandemic both 
teachers and students are learning while struggling. The Technological content 
pedagogical knowledge is equally important while assessing the student’s performance. 
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It will not only help in enhancing students knowledge but also by defining the areas n 
which a student’s needs to work upon. 
 
Online Assessment Platforms 
 
1.  Easy LMS 
Easy LMS is well-liked on-line assessment software package, specializing in 
instructional technology. This on-line quizzing and on-line assessment software package 
are noted for its user expertise and client 
support. The net assessment creation tool 
comes filled with a myriad of various 
customization options, providing a lot of 
bigger easy use. The straightforward LMS 
on-line assessment tool is easy for each 
academics and students, creating for an 
awfully easy expertise. The quizzes are 
obtainable on all platforms and are totally 
optimized for phones, computers, and 
tablets.  
 
2.  Nearpod 
Nearpod is an internet assessment tool with a particular target 
education, creating it an outstanding tool for academics. It’s a strong 
tool that permits academics to form careful on-line assessments, 
while not a lot of time, effort, or previous quiz creation data. The 
self-titled “ed-tech tool” has quite ton to supply. It’s not solely an 
internet quiz creation tool, as you'll be able to collect your whole 
instructional method and lessons through it. All instructional 
experiences, polls, and questionnaires are all totally customizable 
and permit for careful reports. This will be used for careful reports 
to optimize your instructional quizzing method. It permits for several quizzing and 
question varieties; however what sets it apart is its draw and facultative answer options. 
 
3.  Kahoot 
Kahoot could be a student response app that’s a category favorite 
because of its spirited game-like interface. It straightforward to feature 
multiple-choice queries on the web site, or make a choice from the 
already created quizzes, and provides to students the sport PIN. It 
conjointly has feature of adding videos, images, and diagrams to the 
queries. Students are totally engaged whereas presenting the quiz 
queries and that they race to not solely get the solution correct, 
however comprehend in 1st. it's a game-based schoolroom response system, wherever 
academics will produce quizzes exploitation web content. 
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4.  Padlet  
Padlet is associate electronic bulletin board wherever academics and 
students will transfer documents, text, videos, images, so far more. 
Padlet has colorful background choices and layouts to assist 
organize content. There is such a big amount of ways that to use a 
Padlet wall—it’s the right thanks to permit students a alternative in 
however they demonstrate their data, all collected in one simply 
accessible place. It provides associate primarily blank canvas for 
college kids to form and style cooperative comes. It’s an incredible tool for group 
action. 
 
5.  Google Forms 
It is a Google Drive app that permits you to form documents that 
students will collaborate on in real time exploitation good 
phones, tablets, and laptops. It’s feature of making forms with 
hyperlinks, images, and videos. It wide used for measurement 
and quizzes. It’s a free on-line tool that permits you to gather 
data simply and expeditiously. Google Forms permits academics 
to form multiple alternative queries within the kind of a survey 
and enhance it with pictures and videos in an exceedingly couple of minutes. 
6.  Edmodo 
 Edmodo is an academic technology company giving a 
communication, collaboration, and training platform to 
K-12 colleges and academics. The Edmodo network 
allows academics to share content, distribute quizzes, 
assignments, and manage communication with students, 
colleagues, and oldsters. Edmodo is extremely teacher-
centric in their style and philosophy; students and oldsters 
will solely be a part of Edmodo if invited to try and do 
thus by a lecturer. Academics and students pay giant 
amounts of your time on the platform, each in and out of the schoolroom. Edmodo is 
liberated to use, however it conjointly offers premium services.  
Possibilities in Post Covid-19 Education 
Online learning may well be a blessing throughout this pandemic situation for all 
education levels. However, going ahead, at intervals the post-Covid-19 times, on-line 
assessment tools develop a positive atmosphere in educational institutes. As colleges 
and schools round the world have closed attributable to corona virus (COVID-19) 
pandemic, students and lecturers entering into the "new reality" for the predictable 
future. Many educational institutes and colleges connecting students and lecturers 
through on-line platforms and tools. National and native governments are sharing the 
content via tv and radio throughout dedicated hours. Beneath these crucial 
circumstances, lecturers have had to quickly adapt to teaching throughout this new 
reality to create positive that students interact in learning. 
Prior to the COVID-19 crisis, all modalities of learning assessment had been powerfully 
addicted to students' physical presence – either for administration or for perceptive the 
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learners' daily progress. Presently colleges and schools closure results in the need of the 
web learning and assessment. Whereas all kinds of assessment of student learning 
desires the validity and reliability and therefore the necessity for formative assessment 
quickly is particularly crucial as a results of learning has got to result outside of the 
physical room and lecturers. Several aspects are concerned within the determination of 
the particular nature of the technological apply undertaken at intervals any context. 
These aspects embody such things as: 
• The views of the people concerned within the development; 
• The potential of the people concerned within the development; 
• The vary of technological data, skills and resources on the market at any time; 
• Data and skills from alternative domains as appropriate; 
Tools for on-line assessment mirror the necessity of the hour and are accessories for 
lecturers and students during this covid-19 pandemic. 
 
Conclusion: 
 
Assessment strategies are the techniques and tools for the gathering of data, to search 
out the progress of scholars, to what extent they reached the specified learning 
outcomes. This paper explains regarding existing assessment tools. The tools facilitate 
the learners for recalibrating and provide insights to differentiate instruction. On-line 
assessment computer code package is quickly procurable, and it’s vital to pick out the 
only tool for specific needs. Even supposing in several places it's presently unattainable 
for lecturers and students to return along within the same area, it's necessary for 
teaching and learning to still avoid learning losses and to remain not off course in 
decreasing learning financial condition. Technological improvement will facilitate all 
students to continue on their learning mechanical phenomenon, providing them, their 
lecturers with the required data to support the educational method. 
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ABSTRACT:  
The pandemic is much more than a health crisis as it has turned into an unprecedented 
socio-economic crisis. There were drastic changes in every sphere of life starting from 
education system in schools and colleges, work from home system for offices, changes 
in life style, buying patterns of consumer, increase in usage of internet and many more. 
The present study aims to analyze how the pandemic has changed the usage of personal 
care, hygiene and grooming product among women due to lockdown. The survey 
conducted on a representative sample of 75 women residing in and around Kolkata 
shows that there has been considerable reduction of earnings in many families resulting 
in shift of focus from luxury/comfort goods to basic necessities. An analysis of 
shopping budget also reveals that funds have been curtailed from purchase of non 
essential grooming products and have been allocated towards purchase of personal care 
and hygiene products by the respondents. 
 
KEYWORDS: Pandemic, Income, Women, Sanitizer, Lifestyle, Personal Care.  
 
INTRODUCTION 
 A remarkable and unpredicted 2020 will never be forgotten by the entire world. The 
corona virus or COVID-19 pandemic is the defining crisis and the greatest challenge 
faced by humanity since the World Wars. Since its emergence in Asia late last year, the 
virus has spread to every continent. But the pandemic is much more than a health crisis 
as it has turned into an unprecedented socio-economic crisis. It has the potential to 
create devastating social, economic and political effects that will leave deep and 
longstanding scars. The UNDP has assumed technical lead in the UN’s socio-economic 
recovery, alongside the health response led by WHO, and the Global Humanitarian 
Response Plan, and working under the leadership of the UN Resident Coordinators. 
India’s visionary Prime Minister immediately responded to the crisis and lockdown of 
the country was announced to avoid community spread. It was followed by mandatory 
lockdowns in the hotspots and till July this lockdown is continuing. The United Nations 
(UN) and the World Health Organization (WHO) have praised India's response to the 
pandemic as 'comprehensive and robust' terming the lockdown restrictions as aggressive 
but vital for containing the spread of virus and building necessary healthcare 
infrastructure.  
In the pandemic period, there were drastic changes in every sphere of life starting from 
education system in schools and colleges, work from home system for offices, changes 
in life style, buying patterns of consumer, increase in usage of internet and many more. 

Page 92 of 193



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal :VOLUME:9, ISSUE:9(3), SEPTEMBER :2020 

 

www.ijmer.in  
   

The present study aims to analyze how the pandemic has changed the usage of personal 
care, hygiene and grooming product among women due to lockdown.  
 
LITERATURE REVIEW 
Altun (2020) studied the change created by Covid19 regarding hygiene perception of the 
consumers and reflections of these changes on e-commerce. This study has been carried 
out in order to point out the differences in consumer behaviors before and after COVID-
19 and draw attention to the new consumer channels which have emerged based on this 
behavioral change that has taken place. It is concluded from the findings that e-
commerce is one of the key changes in consumer’s perception of ‘new normal’. 
The study by Shaaban and Alhajri (2020) found that the consumption of personal care 
products varies widely and different products are consumed simultaneously. Reporting 
adverse effects of cosmetic products necessitates the consideration of safety concerns 
related to cosmetic use. 
Beiu et al (2020) aimed to review in their study the potential dermatological adverse 
effects that may arise due to frequent hand washing, as well as practical tips for 
preventing these uncomfortable skin reactions. This study concluded that the potential 
development of hand dermatitis is preventable and manageable by using the appropriate 
skin care products. Regular skin hydration is a key component in preventing hand 
dermatitis as a consequence of frequent washing. 
Barani and Sushmaa (2020) try to realize what marketing strategies are creating an 
impact on the beauty and personal care industries in the course of COVID-19. The panic 
has led to rise in protective private care, demands skincare merchandise have also 
increased and domestic supplies are more valued by the customers. The internet has 
brought new techniques of advertising that are becoming increasingly powerful and 
efficient as compared to the conventional techniques (word-of-mouth referrals, print 
advertising etc). 
Basu et al (2020) highlighted the impact of imposed nationwide lockdown on the society 
and environment alike along with analysis of lifestyle changes. This study analyzed the 
changes that the society has undergone during lockdown to mitigate the spreading of the 
infection and also addressed the changes that have become part of our lives during 
lockdown – hygiene and health consciousness, work from home (WFM), online 
teaching, digital shopping, changing internet habits and societal changes. They found 
that there has been a remarkable shift in consumption pattern of the masses due to 
lockdown. 
Loxton et al (2020) made an analysis of consumer spending data, largely focusing on 
Australian and American markets. The study analyzed the volume and timing of 
consumer spending patterns; the volumes of spending on specific, highly-demanded 
consumer goods during the investigative period; and the distribution of spending on 
luxury and non-durable goods to identify the traits of consumer behaviors. They 
concluded that till the survey date the consumer behavior due to the COVID-19 crisis 
appeared to be quite identical with behaviors exhibited during historic shock events. 
 
 
 

Page 93 of 193



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal :VOLUME:9, ISSUE:9(3), SEPTEMBER :2020 

 

www.ijmer.in  
   

OBJECTIVES OF THE STUDY 
The main objectives of the study are to study consumer behavior through a survey 
conducted on women residing in West Bengal on the following issues: 
 To analyze whether lockdown has changed the usage pattern of personal care and 

hygiene product among the respondents. 
 To analyze whether lockdown has changed the usage pattern of grooming product 

among the respondents. 
 To assess if there is a shift in interest from grooming products to personal care and 

hygiene products. 
 
DATA AND METHODOLOGY 
For the purpose of study, a close-ended questionnaire was designed and survey was 
conducted during the month of May 2020 while the ongoing lockdown was being 
extended. The survey observed the changes related to usage of personal care, hygiene 
products and grooming products due to lockdown among women. The representative 
sample chosen for the survey was 75 women residing in Kolkata and its outskirts of the 
age group between 20 to 60 years. The research instrument contained questions related 
to specific preferences of personal care, hygiene products and grooming products. The 
savings pattern and discounts on these products were analyzed and any significant 
changes in buying decisions were also assessed. The data so obtained were processed 
and meaningful interpretations are drawn. 
 
FINDINGS FROM THE SURVEY 
Demographic profile of the sample: 

Observations Alternatives and no. of 
respondents (N=75) 

1. Age 20-29 years:  49 
30-39 years: 9 
40-49 years: 9 
Above 50years: 8 

2. Educational Qualification Bellow Secondary: 7 
Gone to College: 20 
Graduate: 20 
Post graduate/ Professional 
Qualification: 28 

3. Occupation Unemployed: 19 
Self employed: 10 
Service: 15 
Business: 4 
Housewife: 22 
Others: 5 

4. Average monthly income before 
lockdown 

No personal income: 33 
Bellow 10000: 22 
10000-30000: 11 
30000-60000: 6 
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Above 60000: 3 
5. Average monthly income during 
lockdown 

No personal income: 43 
Bellow 10000: 16 
10000-30000: 9 
30000-60000: 5 
Above 60000: 2 

The survey is conducted among women of different age groups from 20 years and 
above. Out of 75 women 49 respondents (65%) are young ladies of age group of 20-29; 
12% of respondents belong to the age group of 30-39 years and 40-49 years each; and 
10% of respondents are above 50 years. Women from various occupations with varying 
monthly average income have been taken into consideration (particularly focusing 
before and after lockdown). Almost one fourth (25%) of the samples are unemployed, 
20% are in service, 29% are housewife, 13% are self employed and few (5%) are also 
doing business. It is found that almost 45% of the women had no income before 
lockdown which has been increased to 60% during lockdown. Analyzing the income 
columns pre and post pandemic, it is observed that the average monthly income has 
diminished for most respondents due to lockdown. 
Effect of Lockdown 

Observations Alternatives and no. of 
respondents (N=75) 

1. During lockdown which product would 
you prefer more? 

Personal care and hygiene product: 
75 
Grooming product: 0 

2. Which product do you think is more 
essential for you? 

Personal care hygiene product: 75 
Grooming product: 0 

3. If lockdown continues for next six 
months then which product will you need 
more? 

Personal care hygiene product: 75 
Grooming product: 0 

4. Which product do you think is affected 
more due to work from home system? 

Personal care hygiene product: 0 
Grooming product: 75 

When it is about essentiality and preference during lockdown, 100% responses are in 
favor of personal care and hygiene products. 100% of the respondent women are in need 
of personal care and hygiene products if the lockdown continues for next six months 
whereas, 100% respondents agreed that work from home system affected demand for 
grooming products.  
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Personal shopping schedule during complete lockdown:  
Observations Alternatives and no. of responses 

1 Which of the following types of products did you 
purchase during April? 

Soap: 60 
Shampoo: 56 
Detergents: 58 
Hand Sanitizer: 75 
Tissue paper: 29 
Eyeliner: 0 
Nail paint: 2 
Face cream: 8 
Hair serum: 5 
Lipstick: 2 

2. Which products do you think have minimum usage 
or can be avoided during lockdown? 

Hair shampoo: 2 
Hand wash: 2 
Lipstick: 64 
Soap: 2 
Nail paint: 45 
Perfume: 38 
Sanitizer: 0 
Eye and face make up: 62 
Hair gel: 54 

3. Specifically, what types of personal care and 
hygiene products are you using mostly in this 
pandemic period? 

Hand wash: 75 
Body soap: 58 
Shampoo: 57 
Hand sanitizer: 75 
Face tissue paper: 18 
Deodorant: 12 
Body lotion: 9 
Sunscreen: 6 

4. Specifically, what types of grooming products are 
you using mostly in this pandemic period? 

Lipstick: 10 
Kajal: 24 
Eyeliner: 8 
Nail paint: 18 
Hair color: 7 
Foundation: 1 
Hair gel: 2 
Make up cosmetics: 3 

It is observed from the survey that just after the announcement of lockdown in March, 
the buying patterns of consumers have changed. Through this survey, the effect on 
purchase of personal care, hygiene and grooming products during lockdown is 
considered among women (for the month of April). The most frequently purchased 
products are hand sanitizers (100%), soaps (80%), shampoo (75%) and detergents 
(77%) whereas, the least purchased products are eyeliner (0%), lipstick (2%), nail paint 
(2%), face cream (10%) and hair gel (6%). Lipstick, nails paint, eye and face makeup 
and hair gel have minimum usage during lockdown whereas, hair shampoo, hand wash 
and soap have more usage. On the other hand, hand sanitizer cannot be avoided at all 
which is reflected through 100% response regarding its usage during lockdown. The 
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survey shows that hand sanitizers and hand wash are being frequently used during the 
pandemic period. Body soap and shampoo are used by 78% and 76% of the sample 
respectively whereas; deodorant, body lotion and sunscreen are having minimal usage. 
On the other hand, the survey shows that usages of grooming products are significantly 
lesser than personal care and hygiene products during the lockdown period. Among 
grooming products kajal and nail paint have comparatively more usage (by 32% and 
24% respectively) than lipstick (13%), eyeliner (10%) or hair color (9%). Foundation, 
hair gel and makeup cosmetics have been minimally used by the sample surveyed. 
Personalcare andhygiene products 

Observations Alternatives and no. of respondents 
(N=75) 

1. How often do you wash your hands in a 
day? 

Never: 0 
Once: 0 
Twice: 0 
Very often: 75 

2. How conveniently are personal care and 
hygiene products available in your locality? 

Excellent: 22 
Good: 42 
Sometimes there is crisis: 11 
Very Poor: 0 

3. How confident are you that the personal 
care and hygiene product that you are using 
are clinically safe against germs? 

Not at all: 2 
Lowly: 1 
Moderately: 51 
Highly: 21 

4. Are highly priced product or reputed 
brand that decides it’s criterion in your 
decision on personal care and hygiene 
product? 

Not at all: 6 
Sometimes: 56 
Always: 13 

5. To maintain social distancing do you 
think online shopping is needed for 
personal care and hygiene product? 

Yes: 48 
No: 8 
Not necessary: 10 

6. Before lockdown how much concerned 
were you been regarding personal care and 
hygiene products? 

Not at all: 1 
Little concern: 28 
Some concern: 12 
Always concern: 34 

7. Do you get any discount while 
purchasing personal care and hygiene 
product? 
If yes discount range is 

Yes: 43 
No: 32 
Discount 
Less than5%: 13 
5%-10%: 22 
10%-20%: 4 
More than 20%: 4 

Washing hands frequently has become mandatory during the pandemic. For being 
hygienic 100% respondents are washing their hands often every day. As corona virus 
pandemic has impacted consumer’s preferences and habits regarding health and hygiene 
issue, personal care hygiene products are available in every corner of the country. 
Around 56% of the respondents opine that the availability of personal care and hygiene 
products are good in their locality and 30% feel it to be excellent. But almost 15% are 
saying still there are crisis of availability of personal care and hygiene products in their 
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locality although there is no such case where these products are not available at all. 
Almost 70% of respondents moderately believe that personal care and hygiene products 
are clinically safe against germs whereas 28% have high belief on these products. Few 
respondents (2%) are there who don’t believe on safety provided by the personal care 
and hygiene products. Reputed brands and highly priced products always influence 
consumers. Only for a few (8%) respondents feel that brands of personal care and 
hygiene products are immaterial and they do not decide of purchasing products based on 
reputation criteria. On an average 75% are more or less conscious about price and 
brands of the products and further 16% are highly concerned about reputation of 
personal care and hygiene products. For maintaining social distancing, it is mandatory 
to stay at home which mostly increases internet based shopping online rather visiting 
stores personally. Almost 65% of the respondent women also prefer online shopping to 
maintain physical distance from the masses. It is observed that the sample has become 
cautious regarding hygiene products due to the pandemic which was not previously 
noticed from the responses. Many respondents also report that they are getting discounts 
in their locality while purchasing healthcare and hygiene products.  
Grooming Products 

Observations Alternatives and no. of respondents 
(N=75) 

1. How often do you use grooming product in a 
day? 

Never: 18 
Once: 41 
Twice: 15 
Very often: 1 

2. How conveniently are grooming products 
available in your locality? 

Excellent: 7 
Good: 50 
There is crisis sometimes: 13 
Very Poor: 5 

3. Do you give priorities to highly priced brand 
while purchasing grooming product? 

Not at all: 11 
Sometimes: 49 
Always: 15 

4. Even in lockdown, if the grooming 
companies facilitate online shopping of color 
cosmetics, will you prefer to buy such product? 

Yes: 42 
No: 33 
 

5. During lockdown how much concern do you 
have regarding grooming products? 

Not at all: 19 
Little concern: 43 
Some concern: 7 
Always concern: 6 

6. Do you get any discount while purchasing 
grooming product? 
If yes discount range is 

Yes: 62 
No: 13 
Discount: 
Less than5%: 10 
5%-10%: 38 
10%-20%: 12 
More than 20%: 2 

Almost every woman uses grooming products and make-up cosmetics to look pretty and 
confident. From this survey, it is seen that 55% women use grooming product at least 
once in a day and 21% uses it more than once every day. 67% women say that grooming 
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products are conveniently available in their neighborhood, out of which 9% are getting 
excellent availability whereas, 17% says there are crisis and 6% feel that the availability 
is poor. Many women usually make judgment about the quality of products on the basis 
of price. This survey shows that only few women are price insensitive.   
Cosmetics and grooming products are facing downturn during the pandemic period. The 
survey shows that the demand of grooming products might increase when the 
companies are able to deliver the grooming products to homes of their consumers. This 
is evident as more than 55% women are ready to do online shopping of grooming 
products during the pandemic period. During this lockdown most of the respondents 
(60%) are little concerned regarding grooming products. This is evident as 25% says 
that they are not at all concerned whereas only 6% opine that they are always concerned 
about grooming products. More than 80% of respondents are getting discounts in buying 
grooming products among which 63% are getting discounts of less than 10%. But the 
discount has not yet been able to create burning interest in the hearts of the respondents. 
Money spent by respondents 
 Pre-Lockdown period During Lockdown Period 
How much money is usually 
spent by you every month on 
personal care and hygiene 
products? 

Bellow 500: 26 
500-1000: 29 
1001-2000: 6 
Above 2000: 14 

Bellow 500: 18 
500-1000: 32 
1001-2000: 9 
Above 2000: 16 

How much money is usually 
spent by you every month on 
grooming products product? 

Bellow 500: 34 
500-1000: 27 
1001-2000: 9 
Above 2000: 5 

Bellow 500: 52 
500-1000: 20 
1001-2000: 3 
Above 2000: 0 

COVID-19 has changed nearly every aspect of daily lives and consumer spending is no 
exception. It is observed that spending on all non-essential products and services have 
been reduced considerably.  
Decision 
Observations Alternatives and no. of respondents 

(N=75) 
1. Do you think that there is a change in 
your buying pattern i.e. a shift from 
emphasis on grooming products to 
personal hygiene products during 
lockdown? 

Yes: 55 
No: 20 

During lockdown the buying pattern and habits of the consumers have changed to some 
extent. There is a change in buying pattern regarding shifting from grooming products 
to personal care hygiene products as the survey shows that 75% have acknowledge their 
shift. 
 
CONCLUSION 
A survey among women belonging to middle and lower middle class families shows that 
the lockdown has a remarkable impact on the consumption of personal care, hygiene 
and grooming products. There has also been considerable reduction of earnings in many 
families resulting in shift of focus from luxury/ comfort goods to basic necessities. 
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Home confinement has reduced the importance of grooming products considerably for 
women. The pandemic has also enhanced importance of personal care and hygiene 
products in their lives. An analysis of the personal shopping schedule during lockdown 
reveals that hygiene products like hand sanitizers and hand washes, which were less 
relevant till February, have become absolutely essential for the masses. An analysis of 
shopping budget also reveals that funds have been curtailed from purchase of non 
essential grooming products and have been allocated towards purchase of personal care 
and hygiene products by the respondents. This shift in consumption pattern has caused 
much trouble for the grooming industry and offer of discounts on their products have 
not yet been able to revive their demand among the women surveyed.    
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Abstract 
 
Background: To overcome the inherent shortcomings of the clinical examination and 2D imaging 
modalities in the detection of the periodontal defects , CBCT enables 3D visualization of the bony 
contour and it seems likely that the utilization of this technology in the periodontal settings will 
improve the diagnosis and the decision making process in treatment planning. However, this has 
been discussed controversially in the literature and mostly in in-vitro settings. Objective: The aim 
of the systematic review is to identify the best available external evidence to assess the accuracy 
of CBCT in the diagnosis and the optimization of the treatment planning for intrabony and 
furcation defects.  Methodology: Following the PRISMA statement a systematic electronic and 
hand literature search based on all the publications until 2019 was performed by two reviewers 
,on database MEDLINE (PubMed), Google Scholar, Web of Science, SCOPUS, Science Direct 
and EBSCO using the combination of MeSH terms, free terms and key words. The 
comprehensive search strategy yielded 113 publications of which twenty one articles met the 
inclusion criteria Results: The results of the individual studies illustrated over and 
underestimation of the CBCT measurements when compared to the conventional radiographs and 
clinical detection. These findings may point to “over” and “under” diagnosis which would lead to 
overtreatment or lack of appropriate therapy. Conclusion: Overall, it was validated that CBCT 
appears to be a promising impending option for periodontal imaging, however, all CBCT 
examinations must be justified on an individual basis by demonstrating that the potential benefits 
to the patients outweigh the potential risks. 
Keywords :- Cone beam CT, direct/ intrasurgical measurements, DVT, furcation defects, 
intrabony defects, periapical radiographs  
Introduction  
The indulgent understanding and recognition of periodontal health problems has gained 
substantial importance due to the development in diagnostic field. It is essential for the clinician 
to precisely diagnose the underlying disease to eliminate the causative factors through modern 
periodontal therapies and determine the prognosis of the disease. IOPA and panoramic 
radiographs are the most established imaging techniques1,but the current measurement techniques 
are insufficiently sensitive to measure 1mm of bone loss until 1.9mm of bone resorption has 
occurred 2. Also the two dimensional images of the three dimensional object further lead to 
problem in terms of validity, accuracy and precision3.   
The need for the assessment of dentoalveolar structure in three dimensions has paved way for new 
research initiatives and readdress some of the diagnostic imaging needs in periodontology in 
terms of early detection and quantitative assessment. CBCT a new frontier in 3D imaging owing 
to its volume imaging in a more simple and rapid fashion than the conventional medical CT, it has 
found a wide application in dentistry. Recently, it has been reported that CBCT is useful in 
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visualizing interproximal defects, furcation defects, diagnosing dehiscence and fenestrations 
defects, diagnostic and treatment outcome evaluations of periodontitis, evaluate post-surgical 
results of regenerative periodontal therapy and in planning the outcome of implant dentistry4. 
Despite the fact that there is rapidly accruing literature on CBCT, there is still no current evidence 
based guidelines on its necessity and use for periodontal diagnosis, treatment planning and 
implementation. Before CBCT could be considered as the integral part of the diagnostic chain in 
periodontal disease assessment, the need of the hour is to evaluate the diagnostic accuracy of 
CBCT in detecting intrabony and furcation defects and also if it could optimize the treatment plan 
and eventually result in a better treatment outcome of the patient, thereby justifying the higher 
radiation dose received by the patient.  
                    The previous systematic reviews were conducted on vitro and in vivo studies except 
one 5 , the present systematic review is an update of the current in vivo literature evaluating the 
accuracy of CBCT in the diagnosis of intrabony defects and furcation involvement compared to 
the direct surgical measurements and conventional 2D intraoral radiographs. 
Material and Methods  
Protocol and registration 
The PRISMA (The Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 
guidelines were followed to report this systematic review. 
Eligibility criteria  
A comprehensive literature search was conducted through electronic databases PUBMED, 
GOOGLE SCHOLAR, COCHRANE, WEB OF SCIENCES & EBSCO to address the specific 
question according to the PICO criteria: What is the accuracy of CBCT (O) in the diagnosis of 
furcation and intrabony defects (I) in patients with generalized chronic periodontitis (P) when 
compared to the direct surgical measurements and conventional 2D intraoral radiographs (C).  
Search Strategy  
The search strategy was run from 19- 28 November 2019 through the above mentioned databases 
using the following controlled vocabulary and free key words : as “periodontitis” and 
“periodontology”, “furcation involvement” and “intrabony defects and vertical defects” ; “CBCT” 
, “cone beam computed tomography” , “dental radiovisiography”, “clinical probing or clinical 
detection” , “periapical radiographs”, “intraoral radiography” “accuracy”, “diagnosis” , and 
“treatment planning” The search terms were connected with the Boolean operators either “AND” 
or “OR”. The search was restricted to the studies published in English language from the year of 
origin of the earliest studies to identify and collect evidence that answers the PICO question.  
Study Selection  
Two independent reviewers (with Cohen’s kappa value was 0.93) first screened the titles and 
abstracts using the aforementioned search strategy and were considered eligible based on the 
following inclusion criteria:  
1)Studies evaluating the accuracy of CBCT compared to 2D radiographic measurements and 
presurgical/ or direct surgical measurements, 2) In vivo studies, 3) Advantages of CBCT in 
clinical periodontal treatment, especially regarding furcation therapy and regenerative therapy 
(intrabony defects), 4) Studies with qualitative/quantitative information on how CBCT influenced 
the diagnosis and /or treatment planning, 5) Studies with information on  imaging protocol (i.e. 
voxel size, field of view FOV ,Kvp , slice thickness), 6) Presence of gold standard; however, was 
not considered mandatory for the studies to be included. 
Papers were excluded based on the following criteria : 1) studies that were primarily conducted 
for any other dental field (orthodontics, endodontics, maxillofacial surgery, implant therapy and 
prosthodontics) regarding the use of CBCT. 2) For any other periodontal evaluation like apical 
periodontitis  (other than furcation or intrabony defects . 3)Any other diagnostic method used 
other than CBCT (CT, micro CT, MRI, USG etc.  4) CBCT used only for the measurements of 
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soft tissues. 5) In vitro studies and ex-vivo studies.  6) Case series, case reports and reviews were 
excluded but were screened for any additional information. 
Unpublished Data and Hand search 
 The full texts of the articles were obtained that fulfilled the above mentioned criteria. An 
additional hand search of pertinent journals and bibliographies of the selected paper and reviews 
for inclusion eligibility was conducted. Duplicates were removed after the reviewers reached 
consensus. OpenGrey Databases were also screened for any relevant unpublished data that has not 
been identified by electronic strategy.  
Data Extraction  
 The data extraction of all the included studies was done focusing on the following details:  
author of the study, year of publication, state or country, study population, sample size ,number of 
groups, diagnostic methods used, imaging parameters (irrespective of the diagnostic modalities) 
,Criteria by which defect was defined (intrabony defect as: one walled, two walled or three walled 
defect and furcation defect according to the furcation involvement classification. eg. Hamp et.al. 
or Glickman’s classification system), calibration of the measurements and the examiners ,Gold 
standard, Outcome measures, results and conclusion.    
 Qualitative Assessment 
All the included studies were qualitatively assessed according toQuality Assessment of the 
Diagnostic Accuracy Studies – 2 (QUADAS-2) tool by the two examiners independently. This 
tool is designed to be used in the systematic reviews of diagnostic accuracy by the agency for 
Healthcare Research and Quality, Cochrane Collaboration and the U.K. National Institute for 
Health and Clinical Excellence 6 . All the four domains were (Patient selection, Index test, 
Reference standard, Flow and timing) fulfilled where each domain were judged in terms of risk of 
bias and the first three domains were assessed in terms of concern about applicability. Studies 
with more than two domain with high risk were considered as high risk, those with one domain as 
medium risk and those with no domain of high risk as low risk.   
Outcome  
The primary outcome measure is the qualitative assessment for the accuracy of CBCT in the 
detection of intrabony and furcation defects when compared to intrasurgical measurements and 
two dimensional conventional radiographs. Any additional benefit in terms of cost reduction and 
treatment recommendations / decision making was considered as the secondary outcome.  
Results 
Search Results   
According to the aforementioned search strategy, a total of 471 publications were identified. After 
removal of duplicates and initial screening of the papers based on the titles, abstracts and 
keywords, yielded 39 potentially eligible papers for full text evaluation by two independent 
reviewers (observer agreement = 95 % and kappa = 0.88). Full text analysis led to the exclusion 
of 19 papers as they did not met the inclusion criteria. Additionally, hand search resulted in the 
inclusion of one paper. The excluded studies have been sequentially listed with the reasons for 
exclusion for the studies (Table 1).  Figure 1 represents the PRISMA flow diagram illustrating 
the selection procedure of the included papers. Eventually, 21 published articles were found to be 
eligible for inclusion in the present systematic review.  
Qualitative Assessment  
All the included studies were judged to be at low risk of bias as intended by QUADAS- 26. (Table 
2 )The shortcomings of the included studies were incomplete information on CBCT parameters 
and absence or no mention of the calibration of the examiners and examiner blinding.  
Study characteristics  
Amongst the included publications, fifteen studies discussed furcation involvement 7-21 and six 
studies discussed intrabony defects 22-27 .The study design of all the included publications was 
prospective except two studies that retrospectively evaluated furcation involvement11,19 . The 
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mean age of the patients in most of the included publications was 57.0 years, 45 years, 43.5 years, 
44.5 years, 59.03±13.08 years, 38.05±4.77 years or the patients aged between 18 – 85 years. 
Studies that evaluated furcation defects  
All the patients had a diagnosis of generalized chronic periodontitis .The studies investigated  25- 
174 furcation entrances, amongst which 4 studies 10, 17,20,21 evaluated mandibular molars for 
furcation involvement , six studies  7-9, 12,14,18   evaluated maxillary  molars ( both first and the 
second molars) and the remaining five studies 11,13,16 ,15,19 evaluated both maxillary and 
mandibular molars.  
Patients with more than 30% of the sites involved exhibited PPD ≥ 5mm , CAL ≥ 5mm or all the 
teeth with PPD ≥ 4mm or at least one maxillary / mandibular molar with persisting increased PPD 
≥ 6mm and Grade II/ III furcation involvement indicated for the periodontal surgery were eligible 
for the inclusion.  
For studies11,19 that retrospectively evaluated furcation involvement, the patients with 
comprehensive periodontal examination with diagnostic quality IOPA / Bitewing radiographs 
covering posterior dentition and CBCT scans with the coverage of the entire maxilla and 
mandible were included. Initial periodontal treatment in terms of scaling and root planning was 
performed 3- 6 months before inclusion in the study.  
Studies that evaluated intrabony defects  
All the six studies evaluated 266 intrabony defects of which 4 were one wall, 17- two wall, 23 -
three wall and 36 were combined defects. In these studies, patients with at least one interproximal 
site with PD ≥ 5mm and a vertical defect ≥ 3mm on an intraoral periapical radiograph (IOPA) 
were considered eligible for the inclusion. Patients with untreated carious lesion or filling material 
at the CEJ, metal restoration in CBCT irradiation area or any medical condition that did not allow 
conventional periodontal treatment were excluded from the study.  
After initial periodontal treatment, surgical treatment was initiated which involved direct surgical 
measurements22,23,25,26 and bone grafting procedure followed by surgical reentry27.  
Results in individual studies  
Comparison of CBCT and two -dimensional imaging 
Amongst the included studies, of the 11 studies (with gold standard) 8, 9, 13,17,18,27, 22, 23, 25, 26 six 
studies 50, 22, 23, 25, 26, 17 compared the CBCT data to the 2D imaging either conventional /digital 
(RVG)/bitewing radiographs for the assessment of the periodontal bone defects. The accuracy was 
not significantly different between the examined modalities and CBCT technique was found to be 
superior in the detection of the infrabony defects. A study reported that the CBCT measurements 
were found to be within 1 or 2 mm of the surgical measurements than the RVG measurements 22 . 
Two of the studies reported that both CBCT and periapical radiographs could offer accurate 
information on the M-D width of the defect and additionally allowed accurate measurements of 
the B-L width of the periodontal defect, however CBCT showed no added advantage for the 
vertical measurements of the intrabony defects (CEJ-BD and depth of the defect). (    )  
Three studies 22,24,26analyzed the interclass coefficient (ICC) to assess the interexaminer 
agreement for the linear measurements by CBCT and the periapical radiographs and reported the 
higher interexaminer agreement of CBCT than those for IOR for all the assessment. 
Amongst the 10 included studies (with no gold standard) only 2 studies 7,24 utilized the periapical 
radiographs for the assessment of the periodontal bone defects. Of these, one study that 
investigated the use and potential benefit of CBCT in assessing and concomitant treatment 
decision in maxillary molars, found CBCT to outplay IOR for the selection of an appropriate 
treatment plan. Also, a retrospective included study demonstrated that, CBCT provided more 
accurate assessment with bone loss measurements upto two decimals in mm whereas IOR 
detected only the presence of Glickman’s class II and III FI.  
Comparison of CBCT data and clinical findings 

1) Detection and Classification of FI  
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Amongst the studies that compared the severity of FI by clinical detection with CBCT images, 
one study using a dichotomous scale ( present /absent) reported a high intraobserver agreement 
between the clinical and CBCT evaluation of the FD suggestive of that there is no effect of 
clinical experience and CBCT proficiency on the measurement errors 15. On the contrary, a 
similar study reported that all the disagreements were related to FD diagnosed in CBCT but not 
clinically 16.  
Amongst the 4 studies that reported (85, 87, 89, 95) for the accuracy of CBCT in the detection of 
degree of FI.  Of these, one study (85) demonstrated that all the furcation Grade II and III defects 
in mandibular molars were revealed using the CBCT technique. Regarding the incipient defects 
(grade I Hamp < 3mm) the measured dimensions on CBCT generated images were slightly 
higher. 
Amongst the retrospective studies with no gold standard 11,16, one study reported a significant 
correlation between periodontal probing and CBCT for the classification of  FI especially for the 
distopalatal side of the maxillary molar. 18.7% cases were overestimated and 26.7% cases were 
underestimated on clinical detection and validated the use of CBCT 16. On the contrary, the other 
study found a discrepancy in the clinical detection compared to the CBCT recording of FI in 
multirooted teeth 11. 
In mandibular molars, Grade II and III defects were revealed using the CBCT technique and that 
the measurement on the buccal side was statistically significant when compared to the lingual 
side. For the incipient defect, (Grade I Hamp < 3mm) the measured dimensions on CBCT 
generated images were slightly higher 10.  
For the maxillary molars, a study showed discrepancy in the detection of FI, wherein only 31.4% 
of degree I FI and 54.7% of degree II and II-III were underestimated 12.  
Detection of Intrabony defects  
CBCT offered additional benefit over the traditional IOR and tend to underestimate the 
periodontal diagnosis. The overall concordance between the IOR and CBCT on periodontal and 
infrabony defect assessment was good for diagnosis ( 79.3% ), moderate for prognosis ( 69.5% ), 
poor and the lowest(44.7%) for infrabony defect classification and moderate for infrabony defect 
treatment (64.2%) 24.  
Discussion  
Several in vitro studies have evaluated the accuracy of CBCT in the diagnosis of periodontal bone 
defects. Mengel et.al. demonstrated that CBCT images were better in the detection of periodontal 
bone defects compared to the periapical radiographs28. Patel S (2009) and Misch KA et.al 
conducted studies and concluded that CBCT offers significant advantage as all the defects can be 
precisely detected and quantified29. Likewise, Vandenbergh et.al suggested CBCT to be used only 
for relatively complex periodontal treatment planning especially in cases where an 
interdisciplinary approach to treatment planning is necessary30.  
In in vitro studies, CBCT data were compared to the true situations methods like histological 
evaluation 31 or ex-vivo defect impression 29 were used as the gold standard or reference method. 
The lesions were artificially created either mechanically by drilling holes in the region of interest 
28,29,33 or chemically by applying acid to the interradicular bone 32. These artificially created 
osseous defects when subjected to CBCT scanning, IOPA and direct measurements showed 
similar efficacy in identifying periodontal defects. This can be attributed to the fact, that the 
lesions were created in the known position and is possible to establish a valid reference point. 
Also, the geometric alignment of the intraoral radiographs on dry skull is easier and was 
performed under the conditions without the impact of patient movement which may interfere with 
the image quality. Also the artificially created osseous defects may not have the same topography 
and irregular borders as the natural periodontal defect. Therefore, extrapolating these results to 
living humans seems somewhat farfetched. Owing to these drawbacks the results per se should 
not be directly assigned to the clinical situation.  
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The only possibility to obtain a reference is to use the intrasurgical measurements in in-vivo 
studies. In this review, the in-vivo studies that were included, explored the relationship between 
the conventional radiographs, presurgical or/intrasurgical measurements and the CBCT 
measurements for both the intrabony defects and the furcation defects. We also tried to evaluate in 
this review the impact of various factors on the accuracy of CBCT measurements for the 
periodontal defects. 
One such factor we found in our review is the surface location of the tooth that could impact the 
reported accuracy of the tooth. We found two studies 18,26 that explored statistically significant 
difference between the mesial and distal site measurements made during the surgical intervention 
for maxillary molars owing to the fact that the distal site accessibility is difficult while performing 
periodontal surgeries, CBCT on the contrary provides good accessibility to visualize the sites 
which were otherwise difficult to access during the surgical intervention. 
Another factor that showed discrepancy in the diagnostic accuracy of the CBCT measurements is 
the tooth location. Only one study reported it to be lesser for the anterior than the posterior teeth 
26. The study attributed these findings to the thinner buccal and lingual plates in the anterior teeth 
than that present in the posterior teeth and the thinner bone has a lower image resolution thereby 
decreasing the precision of the linear measurements. Yet another study (with no gold standard) 
reported an agreement of 72.6% between the observers for both the jaws and was slightly higher 
in the maxilla (73.0%) compared to mandible (71.7%)15 . 
Yet another factor that we found in this review is the impact of clinical experience and experience 
with CBCT on FD detection which could influence the accuracy of the CBCT measurements. The 
previous literature (in vitro and ex-vivo studies) concluded that the effect of individual observer 
activity on measurement error was not statistically significant and that CBCT showed high 
accuracy in FD detection 33,34. 
In this review we found one study (with no gold standard) reported highest agreement for the 
distopalatal site (for O1 –55% and for O2 – 69%) between clinical (probing) and CBCT 
assessment for both observers while the highest difference was noted for the mesiopalatal site 
(44%) and buccal site (30%) suggestive of, that the detection of FD is not observer dependent.15 

For The Parameters Assessed  
As far as intrabony defects are concerned, CBCT underestimated bone loss (CEJ-BD) and defect 
depth measurements when compared to the direct measurements. The difference in the 
measurements has been attributed to thorough debridement of the osseous defects that has 
removed some bone at the base of the defect resulting in deeper CEJ-BD measurements 27, 23,26. 
Although, CBCT offered no added advantage over the periapical radiographs for MD however for 
width of the defect, CBCT allowed accurate measurements which the periapical radiographs could 
not due to lack of visualization for the B-L width of the defect. 
For the FI bone level measurements, the intrasurgical measurements were confirmed by the CBCT 
measurements for all the parameters BL-V, BL-H, RT and FW. However, few parameters (BL-V, 
BL-H and FW) were underestimated by the CBCT relative to their respective intrasurgical values, 
the difference was lower than 0.5mm minimum accuracy of periodontal probing which is 
acceptable in periodontal application. These errors in the measurement were consistent with the 
findings of the other in vitro studies 35,28 which showed that the error between the CT and the 
actual measurements were 0.16 to 0.41mm.  Thus CBCT could reflect the true state of the FI and 
may provide more evidence for periodontal diagnosis and treatment planning. For the RT, CBCT 
was helpful in understanding the location of the root separation which may further had a 
significant influence on the prognosis and treatment planning as short RT may be a positive factor 
in prognosis than the longer RT 9,17,36 
Treatment Recommendations  
 We found only one study that discussed about the treatment recommendations with CBCT when 
compared to the conventional approach in maxillary molars with FI illustrated that, additional 
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CBCT analysis eased with the precise decision about the resective intervention with a 
specification of the root that are planned to be kept thereby avoiding any redundant surgical or 
endodontic intervention (41% in agreement while the another 41% CBCT based treatment 
decision were more invasive than the clinical ones) 7. 
In a similar study for infrabony defects, CBCT was found to be superior to IOR for the infrabony 
defect morphology (overall concordance being lowest of all the assessment i.e. 44.7%) and 
beneficial for the treatment decision that involved periodontal regeneration (concordance being 
43.3%) and tooth extraction (96.4%) 24.  
Agreement and disagreement for the evaluation methods  
Using the dichotomous assessment model – yes/no, a study documented that, FI were more often 
detected by means of CBCT than by means of clinical probing. The agreement between the 
evaluation methods was present in 46.9% of cases16. The overall agreement for FI classification 
between the CBCT data and intrasurgical findings was strong (ĸ=0.917)9   consistent with the 
finding of the another study that reported 84% of the CBCT data were confirmed by intrasurgical 
measurements (ĸ=0.926)8 . Yet another study, reported higher correlation between the CBCT and 
direct surgical measurements for all the hard tissue measurements than the correlation between 
IR’s and surgical measurements and also ascertained that, CBCT is an equivalent substitution for 
direct surgical measurements of bony changes occurring after bone replacement graft procedure, 
especially defect fill and defect resolution.  
Possible explanation for the discrepancies in the measurements 
 In this review, we found discrepancies in the measurements between the evaluation methods can 
be speculated to probing force, probing angulations, anatomic complexities such as 
superimposition of the palatal root at the furcation and the presence of intrapulpal infection. This 
disparity in the clinical and CBCT data recording of FI in multirooted teeth will certainly affect 
the assigning of prognosis to the affected tooth which can further influence the treatment planning 
for periodontal therapy. Interestingly, a study16 reported some factors for the discrepancy in the 
evaluation methods like the double measurements that were made during the clinical examination 
are associated with the higher variability in molars than the single rooted teeth37. Also, since the 
clinical measurements were performed after the completion of the nonsurgical periodontal 
therapy, the discrete furcal attachment loss must have been masked by the presence of long 
junctional epithelium. Yet, another plausible explanation for the highest mismatch at the buccal 
furcation entrances of the mandibular molars is the location of the furcation entrance 38 and the 
diameter of the furcation entrance 39 . 
Implications for further research  
We found certain unexplored areas in this review which mandates further studies to be conducted. 
One such area is the classification systems were devised to classify bone loss in the furcation 
areas by clinical examination yet attempts were made to classify interradicular bone loss in the 
radiographic assessment using the Hamp’s classifications system for FI 8,9,12,14,27. Another area is 
the shortcomings of CBCT like scatter radiation, partial volume averaging and beam hardening 
artifacts that could compromise the diagnostic accuracy, especially for the patients with metallic 
restoration, orthodontic appliances and implant prosthesis 19. Also, we  scrupulously found high 
heterogeneity between the included studies which could be due to the difference in the purpose, 
study design, technical parameters and method of measurement and therefore no valid meta-
analysis could be made. So, prospective randomized clinical trials based on well defined 
methodologies and use of “gold standard” methods are needed to further optimize the use of this 
imaging modality in periodontal diagnosis and treatment planning. 
Conclusion  
Within the limitations of the included studies, it can be concluded that the diagnostic accuracy of 
CBCT was higher when compared to conventional radiographs in the detection of the intrabony 
and the furcation defects. Also we found that CBCT and the intrasurgical measurements were in 
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good agreement which signifies that CBCT can be an excellent adjunctive diagnostic tool in 
optimizing periodontal treatment planning and may also obviate the need for surgical re-entry for 
assessing the regenerative therapy. It can be elucidated from this review that CBCT analysis 
facilitates a clear decision for further periodontal treatment planning in all the investigated teeth. 
Furthermore, the net potential diagnostic benefit to the patient must outweigh the individual 
detriment that the exposure might cause. 
Proposed guidelines must be followed an adjunct to the dentists professional judgments on how to 
use the diagnostic imaging for their patients as an individual dentist is in the best position to make 
a individual judgement because of their knowledge 40,41 . 
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Abstract: Owing to scarce resources and increased population it has become quite 
difficult for the governments, especially those of developing countries to provide quality 
health services to their citizens. As a result of which Innovative operations research 
(OR) techniques have been developed for a wide range of healthcare applications such 
as operating room planning, emergency department staffing, breast cancer screening, 
radiotherapy treatment planning, long term care planning, home healthcare planning. 
Research in Healthcare can not only help hospitals in better managing their patients but 
also in providing better treatment while achieving efficiency in doing so. This paper 
describes the literature review of applications of Operations Research in health care.   
Keywords: Public Health, Operations Research, Optimization, Healthcare Planning, 
Patient Scheduling, Staff Rostering, Forecasting  
 
1. Introduction:  
 
a. What is OR? 
 
Operations Research consists of optimization techniques employed to make the best use 
of the scarce resources for the objective of maximizing profit or minimizing cost in an 
organization. It first originated during the Second World War where resources were 
scarce for the military operations and research was done to make the best use of these 
resources. 

Operations research is a term that can be used with mathematical and statistical 
methods and computer systems, which characterizes the orientation, interdisciplinary 
philosophy, which aims to quantify the relevant aspects of the situation in the modeling 
and manipulation of the model approach to develop decisions, plans, and policies. The 
systematic methodology of OR focuses on the problems developed conflicting 
objectives, strategies and alternatives. OR is, ultimately, the scientific method, which is 
applied to complex tasks to assess the overall impact of different policy options to 
consider actions, providing a better basis for making business decisions. The OR 
approach to solve the problem comprises the following six sequential steps:  

i. Formulate the problem,  

ii. Construct a mathematical model,  

iii. Derive the solution from the model, 

iv. Test the model   
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v. Establish control over the solution, and  
 
b.  Health care: Health care is one of the largest industries in the developed and 
developing countries, as well as it is a service-oriented industry. It is a particularly 
significant service industry given not only the criticality of quality and safety in 
delivering patient care. Healthcare has become one of India’s largest sectors both in 
terms of revenue and employment. Healthcare comprises hospitals, medical devices, 
clinical trials, outsourcing, telemedicine, medical tourism, health insurance and medical 
equipment. The Indian healthcare sector is growing at a brisk pace due to its 
strengthening coverage, services and increasing expenditure by public as well private 
players. The total industry size is expected to reach $280 billion by the year 2020. 
According to the Investment Commission of India the healthcare sector has experienced 
phenomenal growth of 12 percent per annum in the last 4 years. Rising income levels 
and a growing elderly population are all factors that are driving this growth.  
Besides being extremely understaffed the healthcare sector in India does not even have 
enough beds for its patients. With a world average of 3.96 hospital beds per 1000 
population India stands just a little over 0.70 hospital beds per 1000 population. 
Moreover, India faces a shortage of doctors, nurses and paramedics that are needed to 
propel the growing healthcare industry. Lifestyle diseases have led to an increase in the 
spending on healthcare delivery.  

Healthcare has become one of India’s largest sectors both in terms of revenue and 
employment. Healthcare comprises hospitals, medical devices, clinical trials, 
outsourcing, telemedicine, medical tourism, health insurance and medical equipment. 
The Indian healthcare sector is growing at a brisk pace due to its strengthening 
coverage, services and increasing expenditure by public as well private players. Indian 
healthcare delivery system is categorized into two major components public and private. 
The Government, i.e. public healthcare system comprises limited secondary and tertiary 
care institutions in key cities and focuses on providing basic healthcare facilities in the 
form of primary healthcare centers (PHCs) in rural areas. The private sector provides 
majority of secondary, tertiary and quaternary care institutions with a major 
concentration in metros, tier I and tier II cities. India’s competitive advantage lies in its 
large pool of well-trained medical professionals. India is also cost competitive compared 
to its peers in Asia and Western countries. The cost of surgery in India is about one-
tenth of that in the US or Western Europe.  

Demographic change and increasing health expenditures in the world make the 
healthcare research a hot topic. Hospitals in the world are becoming larger to take 
advantage of the scale economy but also become more complex to design and to 
operate. Ageing population makes constant diseases increasingly significant and leads to 
the need of better disease prevention, diagnostic, treatment planning and proactive cares. 
Patients are more and more concerned by healthcare safety and traceability. Healthcare 
systems are also changing and new health services such as home healthcare and 
telemedicine are growing. Most hospitals used to empiric management are not prepared 
for and innovative systems engineering approaches are needed. Recent development of 
advance medical technologies makes the systems engineering approach possible. The 
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increasing availability of healthcare relevant data makes possible better disease 
prevention, diagnostic and healthcare system operations. Innovative OR techniques have 
been designed for a broad range of healthcare applications such as operating room 
planning, emergency department staffing, breast cancer screening, radiotherapy 
treatment planning, home healthcare planning, long-term care planning and scheduling.  

Facing these challenges, the very first attempts of the hospitals are to apply modern 
management techniques from other industries. This leads to numerous hospital projects 
on lean management, quality control, inventory control, etc. Most of these projects had 
limited impacts due to their strong dependence on experiences of consulting firms 
gained from other industries and hardly took into specific features of. Hospitals realized 
more and more the need of original research taking into specific features of healthcare 
industry. Various scientific communities quickly embraced major healthcare challenges 
from different perspectives. Emerging hot topics of the robotics & automation 
community include lab automation, lab-on-chip, surgical navigation, nanoscale drug 
delivery, medical imaging analysis, etc. Other communities such as OR and Industrial 
Engineering have been very active in healthcare management research. Major 
Operations Research and Industrial Engineering journals publish more and more papers 
in healthcare and OR/IE conferences often have very popular sessions in healthcare such 
as surgery planning/scheduling, nurse rostering, emergency department analysis, 
ambulance location/dispatching and so on.  

Operations research is increasingly recognized as essential to strengthen health 
programs. For example, expanded stop tuberculosis (TB) strategy research clearly acting 
as a key element of successful programs of TB. It has various definitions depending on 
the scenario, scientists, and the type of search. The International Union against TB and 
Lung Disease and many of its research partners define OR as research into strategies, 
interventions, tools or knowledge that can enhance the quality, coverage, effectiveness 
or performance of the health system or program in which the research is being 
conducted. Mistry et al. [2004] derived a local agenda for OR: modeling the effects of 
newer technologies, active case detection, and changes in timing of activities, and 
mapping hotspots and contact networks; modeling the effects of drug control, changing 
the balance of ambulatory and inpatient care, and adverse drug reactions; modeling the 
effects of integration of TB and HIV diagnosis and management, and preventive drug 
therapy; and modeling the effects of initiatives to improve infection control.  

c. OR in health care: In healthcare OR is not a new field; many health care researchers 
and planners use concepts and methodologies which, in the business world, are often 
associated with the practice of operations research. These concepts and methodologies 
most often deal with problems in the areas of: Healthcare operations improvement; 
Inventory and Supply chain management; Facility location and layout; Prevention, 
detection and treatment of diseases; Resource allocation; Clinical diagnosis and decision 
making; and Treatment design and planning.  
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Operations Research in context to Health Care is “Any research producing practically 
useable knowledge (evidence, findings, information, etc.) which can improve program 
implementation (e.g. effectiveness, efficiency, quality, access, scale up, sustainability) 
regardless of the type of research (design, methodology, approach) falls within the 
boundaries of operations research”.  
OR is being utilized substantially more in hospital management, resource-constrained 
operations or treatment planning. Major healthcare optimization issues include logistics, 
disease diagnosis, service planning, medical therapeutics, resource scheduling and 
preventive care.  
There are two main approaches for carrying out OR in healthcare. The first approach 
involves the analysis of secondary data as retrospective record reviews and utilizing 
such data that is already generated in the programs. Such data in the field often are not 
used to its maximu0m potential and much proble0m identification and gaps can be 
foun0d out by reviewing the program reports and data sets.  
The secondary approach is carrying out primary level research. There are four types of 
operation research studies as defined by the Population Council- exploratory/diagnostic, 
field intervention, evaluative and cost effectiveness studies, all not always mutually 
exclusive but often linked. 
HEALTHCARE PLANNING  
Planning is setting up of objectives and the devising strategies to attain those objectives. 
Healthcare planning is basically providing proper and adequate healthcare facilities 
where it is needed the most. In a country like India where there is a resource crunch and 
the population is huge (especially the aging population) it is very important to use 
proper healthcare planning. Also, when the life span is increasing and the birth rates are 
dwindling, there needs to be extra budget and healthcare resources to meet the need.  
So it is our responsibility to make sure that none of these resources get wasted and there 
is optimal use of these resources as healthcare is a very sensitive topic to deal with as it 
involves the life of a human being. Many have started to use operational research as a 
technique to optimize these resources and minimize costs.  
Operations research is used right from proper allocation of beds in the emergency room 
to the proper allocation of nurses in the intensive care units to selection of hospital 
location to forecasting the future demand.  
 

2. Literature Review  

An area that has received considerable attention among OR scholars is workforce 
scheduling, and in particular, nurse rostering. The problem of working hours of 
construction for nurses to meet fluctuations in demand is extremely difficult. Service 
plans must comply with the requirements of the work of nurses distinguish permanent 
and temporary staff are qualified to provide holidays and day, night and nurses evenly 
over the weekend and set preferences for class officers. Linear, mixed integer and goal 
programming with constraint programming methods have been developed to generate 
nurse rosters. Reviews of literature on nurse rostering are available in Burke et al. 
[2004] and Lim et al. [2012].  
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Appointment scheduling has also been a rich research area over the past decades 
(e.g. see Gupta and Denton [2008]). The process of assigning time slots for serving out- 
and inpatients arises in diagnostic and treatment units deals with uncertain service times, 
no-shows, cancelations, and walk-ins. A good appointment schedule keeps patient 
waiting times short and minimizes staff overtime taking into account the patient load 
and the available resources (i.e. staff, rooms, and equipment)? In view of this numerous 
authors developed models with the objective of  

i. How many patients to schedule?  

ii. How to allocate appointment slots throughout working day?  

iii. What is the optimal sequencing of heterogeneous patients.  

Recently, Granja et al. [2012] developed an optimization model based on simulation 
approach to the patient admission scheduling problem using a linear programming 
algorithm. Richard et al. [2016] provided an improved method for solving the so-called 
dynamic patient admission scheduling (DPAS) problem. Atle et al. [2016] presented an 
exact method for Patient Admission Scheduling (PAS) problem based on a recursive 
logic-based Benders’ decomposition where each sub problem is formulated as an integer 
linear program. Turhan et al. [2017] addressed two Mixed Integer Programming based 
heuristics namely Fix-and-Relax and Fix-and-Optimize where PAS problem instances 
are decomposed into sub-problems and then the sub-problems are optimized.  

Kidney dialysis therapy initiation for evaluating cost and effectiveness is 
investigated in Lee et al. [2008]. They used Approximate Dynamic Programming and 
Simulation to determine an optimal therapy and a strategy for maximizing patient 
welfare. Chen [2009] proposed the kidney allocation problem. He assumed that the 
decision has to be made within a fixed time horizon because a kidney is perishable and 
the kidneys are limited. He addressed that the objective of kidney allocation problem is 
to determine the allocation rule to maximize the total expected value achieved. The 
arrival, demand pattern of patients is random. When we replace kidneys with airline 
tickets and patients with travelers, we get the airline yield management problem. When 
we replace kidney and patient by job and worker respectively, it has the typical 
scheduling problem. Recently, Thamer et al. [2015] developed a risk score to assist 
shared decision making for kidney dialysis initiation. Then Bagshaw et al. [2017] 
addressed strategies for the optimal timing to start renal replacement therapy in critically 
ill patients with acute kidney injury  

Operating theater planning and scheduling (OTPS) has also received much attention in 
the past 60 years. The strategic (long term) planning level addresses capacity planning 
given a forecast of patient demand. Typically, the operating theaters and the time 
allocated to each activity of the department at the time. The tactical (mid-term) planning 
level deals with the creation of weekly/monthly (rough) schedules for elective surgeries. 
Operational planning, the operational plan for the next day, generating a sequence of 
operations in each operating room early and distribution activities and some resources. 
Finally, the online planning level deals with rescheduling previously planned surgeries 
as a result of unforeseen events such as delays, emergencies, and cancelations. The rich 
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and still growing literature on OTPS covers a wide range of OR methodologies 
(heuristic approaches, and simulation) for deterministic and stochastic environments. 
Reviews of literature up to 2010 on Operating Theater planning and scheduling are 
available in Cardoen et al. [2010]. Recently, Wang et al. [2014] investigated an 
operating theater allocation problem with uncertain surgery duration and emergency 
demand. In Wang et al. [2014], the operating room allocation problem with cancellation 
risk is mathematically formulated as follows:  

Strategic operating theater planning belongs to the group of resource allocation and 
capacity planning problems. This group involves decisions concerning the mix and 
volume of patients treated by a hospital and the amount, capability, and type of 
resources for the delivery of healthcare. Hospital layout planning is also at the strategic 
level, but has received much less attention. The goal is to design a hospital, a clinic or a 
department in order to minimize the movements of patients and accompanying resources 
such as medical staff and equipment. Quadratic integer programming models were 
proposed by Butler et al. [1992]  

Patient transportation is a variant of the dial-a-ride problem (DARP) and concerns 
finding a set of minimum-cost routes and schedules for a fleet of ambulances (or 
hospital staff) to transport (or escort) inpatients between nursing wards and diagnostic 
units. Hospital-specific constraints (e.g. different priorities of requests, needs special 
equipment and support medical staff during transport and handling of incomplete 
knowledge in advance) significantly complicate the development of high-quality vehicle 
routes and schedules. The latter is often controlled by the imposition of the travel time 
of the patient and minimizing deviations from the desired times for pickup and delivery. 
By its nature DARP combined extremely difficult to solve, which has contributed to the 
development of new OR, in particular the new (meta-) heuristic methods allowed. 
Beaudry et al. [2010] and Kergosien et al. [2011] proposed search-based approaches, 
while Hanne et al. [24] embedded an evolutionary algorithm in a software application 
designed to support all phases of the transportation flow including request booking, 
scheduling, dispatching, monitoring, and reporting. Recently, Knyazkov et al. [2015] 
illustrated the evaluation of Dynamic Ambulance Routing for the Transportation of 
Patients with Acute Coronary Syndrome in Saint-petersburg. Zhang et al. [2015] 
addressed a real-life public patient transportation problem derived from the Hong Kong 
Hospital Authority (HKHA), which provides ambulance transportation services for 
disabled and elderly patients from one location to another.  

Aiming at improving the efficiency and reliability of ambulance service, several 
location models for ambulance stations have been proposed in the OR literature. Well-
known approaches to this problem are coverage model and median model. Coverage 
model looks for the location to maximize the (deterministic or probabilistic) covered 
demand of ambulance calls. Hence this model can be thought of reliability-oriented 
model. On the other hand, in median model the objective is to minimize the total 
traveling distance of the ambulances from the station to the scene of call. This model 
gives more weight to the efficiency of ambulance operation. Morohosi [2008] addressed 
the comparison of those optimization models through actual patient call data from 
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Tokyo metropolitan area to show the characteristics of each model and investigate a 
possibility of improvement in ambulance service.  

 
Some more applications of OR in health care 
1. Emergency Vehicles  
 
The optimum allocation of emergency vehicles is very important because it the question 
of life and death of a person. While planning for this the two main objectives need to be 
kept in mind: there should be maximum population coverage by a single unit of vehicle; 
minimization of the total travel distance from locations to the hospitals which helps 
them to reach faster. 
Various researchers have come up with literature related to allocation of the emergency 
vehicle. In Colombia, Rojas et al. (2007) used linear programming to determine 
ambulance location and tested the effectiveness of results by using simulations. 
Simulation is a process involved with developing a model of some real phenomenon and 
then performing experiments on the model evolved with a view to predict the behavior 
of the system over time. 
A facility location model for ambulances that limits the number of units needed for 
performing at pre-specified service levels was developed by Ingolfsson et al. (2008). 
They used uncertainties and randomness into their convex optimization model using 
actual data from Edmonton, Canada. They found the model to be tractable with general-
purpose optimization solvers for cities with population of up to one million.  
The following shows a survey which was taken by Alabama company, it shows the 
patients complaint, the time taken to reach there at the right time, and the reasons 
(medical transports, immediate ambulances needed), etc.  
2. Demand Forecasting  
 
Demand forecasting is basically predicting the future demand of a particular product in 
advance. It includes both controllable and uncontrollable factors. Proper demand 
forecasting is of utmost importance as it forms a part of the basis of the input of the 
model. The techniques for demand forecasting can either be quantitative or qualitative, 
however quantitative requires data in the form of numbers which is more accurate  
Finarelli and Johnson (2004) gave an elaborate nine-step, quantitative demand 
forecasting model for healthcare services-Effective forecasting of demand for healthcare 
services requires nine steps: 1. Gather historical data. 2. Analyze historical trends. 3. 
Recognize key demand drivers. 4. Recognize relevant benchmarks. 5. Demonstrate 
existing conditions. 6. Create core assumptions for population-based demand. 7. Create 
core assumptions for provider-level demand. 8. Make a baseline forecast of future 
demand. 9. Test effectiveness of projections to changes in core assumptions, while Cote 
and Tucker (2001) examined four common methods for predicting demand for 
healthcare services: percent adjustment, 12-month moving average, trend line and 
seasonality. The correctness of different forecasting methods was evaluated by Jones et 
al. (2008). They utilized data from daily patient arrivals at the emergency departments 
of three different hospitals and considered0 the following methods: time series 
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regression, exponential smooth0ing, and seasonal autoregressive integrated moving 
average and artificial neural network models. Beech (20001) derived market-based 
healthcare service forecasting from a w0ide scope of accessible information f0or 
estimating the future demand. The data set includes primary as well as secondary service 
areas, service-area populations by various demographic groupings, discharge utilization 
rates, market size and market share by service lines. They found that market dynamics 
can allow a variety of explicit assumptions and trends for developing scenarios of 
potential future demand. 
3. Step Quantitative Demand Forecasting Model for Healthcare  
Developing countries like India, where there is lack of space and proper infrastructure 
optimal allocation of healthcare centers is very important. Hence, OR scholars have 
studied where to keep this kind of centers for maximum accessibility by the people. 
Murawski and Church (2009) considered the issue of improving health service 
accessibility by connecting the existing facility locations of the transport network to 
metaled roads. Their integer-programming model is sufficient for rural areas of 
underdeveloped countries where, during bad weather conditions, availability is reduced 
because of the lack of basic access to roads. A marginal different problem is solved in 
Ndiaye and Alfares (2008). They consider the issue of selecting public service locations 
for nomadic population groups that seasonally change their locations. The authors have 
presented a binary integer-programming model to decide the ideal number along with 
the areas of the primary healthcare units that can fulfill seasonally varying demands.  
4. Patient Scheduling  
 
Patients have to make appointments to visit specialists. This gives rise to the problem of 
long waiting time at clinics and hospitals before consultation. Hence appointment 
scheduling or patient scheduling is an important field of research in healthcare. 
Researchers have used various OR techniques to make appropriate appointment 
schedule so as to minimize waiting time. Making optimal patient-staff schedules and 
patient-facility schedules can help to save time and reduce cost. A good appointment 
schedule aims at least waiting time for patients and minimizes overtime for staff 
constrained by the patient load and staffing. OR models are developed by authors to 
answer the given three questions:  
1) How many patients should be scheduled on a given day?  
2) How should appointment slots be allocated to these patients on a given day?  
3) What will be the optimal sequencing of  
heterogeneous patients?  
 
Patrick et al. (2008) gave a model for patient scheduling based on varying priorities as a 
Markov decision process. Markov decision processes provide a mathematical 
framework for modelling decision making in situations where outcomes are partly 
rand0om and partly under the control of a decision maker.  
Turhan et al. (2013) used heuristic models called Fix-and-Relax and Fix-and-Optimize 
for Patient Admission Scheduling. Fix-and-Relax is used to find an initial solution to the 
problem which is further improved using Fix-and-Optimize.  
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Green and Savin (2008) gave a single server queue model for last minute cancellation of 
appointments by patients. Simulation was used by Patrick and Pute0rman (2007) to 
achieve resource utilization and flexibility in appointme0nt scheduling.  
5. Resource Scheduling  
Resource scheduling is a set of techniques and methods used to determine the 
requirement of resources to complete a given work and when it will be required. 
Nowadays, it has become important for hospitals to reduce their operational costs 
without affecting its quality in terms of providing health care services. This can be done 
using resource scheduling. Resources mai0nly include health professionals (e.g. doctors, 
nurses), rooms (e.g. examination rooms, operating theaters), equipment (e.g. x-ray 
machines, CT scanners) and supplies (e.g. blood, bandages). But more importance is 
given to staff scheduling and operating room scheduling.  
6. Staff Scheduling  
Staff scheduling, or rostering, refers to the process of assigning schedules and making 
work timetables for staff members in a clinic or hospital to meet the demand for its 
services. In order to do this first shifts are assigned to all staff members to meet the 
requirements at different timings, and duties are then assigned as per the respective 
shifts. Personal preferences of staff should also be considered.  
Leksakul at el. (2014) developed a nurse scheduling model using Genetic Algorithm to 
maintain highest level of service, minimize hospital staffing cost and equitably distribute 
overtime pay. Grano at el. (2009) developed a model with a two stage approach which 
considers hospital requirements as well as nurse preferences.  
A re-rostering problem occurs when any nurse declares that she is unable to complete a 
job assigned to her. A solution to this problem was given by Pato and Moz (2008) using 
Genetic Algorithm and Moz and Pato (2005) using Goal Programming.  
In various situations, patients need specific nurses with special skills. Punnakitikashem 
et al. (2008) developed a stochastic programming approach to tackle nurse to patient 
assignments. Mullinax and Lawley (2002) gave a mathematical model and heuristic 
approach to assign nurses to seriously ill infants.  
Felici and Gentile (2004) presented a model with an objective of maximizing staff 
satisfaction using a polyhedral approach.  
7. Operating Room Scheduling  
Operating Rooms are the largest cost center and revenue center in a hospital. And hence 
it becomes increasingly important to effectively manage them so as to minimize cost 
and maximize revenue. Studies show that on an average, operating rooms are utilized to 
only 400% to 75% of their capacity. This can be improved using Operating Room 
Scheduling. Various studies have been conducted by OR practitioners which study 
Operating Room Scheduling.  
Magerlein and Martin (1978) reviewed lit0erature on surgical demand scheduling. He 
distinguished between advance scheduling (process of fixing a surgery date for a 
patient) and allocation scheduling (operating room and the starting time of the procedure 
on the specific day of surgery) in his study.  
Lamiri et al. (2008) developed a stochastic model which considers two types of demands 
for surgery for operating room planning: electric (can be pre-planned) and emergency 
(arrives randomly and surgery must be performed immediately). Wang et al. (2014) 
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investigated an operating theater allocation problem with uncertain surgery duration and 
emergency demand.  
Besides addressing various other healthcare management aspects, OR researchers have 
made significant contribution to drug treatment planning, infectious disease prevention 
and control and organ donation.  
8 Disease Diagnosis  
 
A review on the application of the Analytic Hierarchy Process to numerous problems in 
medical decision making is provided in Liberatore and Nydick (2008). They 
summarised 50 different articles from seven categories: diagnosis, patient participation, 
therapy/treatment, organ transplantation, project and technology evaluation and 
selection, human resource planning and healthcare evaluation and policy.  
Abnormal brain activity is investigated in Chaovalitwongse et al. (2003) (2006) (2008) 
by using a mathematical-modelling framework for minimizing errors in classification.  
Cancer diagnoses are the focus of the work by Bortfeld et al. (2008) and Sofer et al. 
(2003). They gave a robust optimization formulation of the problem that generalizes 
mathematical-pro0gramming formulations using clinical data.  
Paltiel et al. (2004) introduced ‘‘Asthma Policy Model’’ as a Markov state-transition 
simulation to forecast asthma-related symptoms, acute exacerbations, quality-adjusted 
life expectancy, healthcare costs and cost effectiveness.  
Finally, coronary risk prediction was studied by introducing the Logical Analysis of 
Data 0and discusses how it can be used for disease prediction.  
9. Treatment Planning  
Within Medical Therapeutics, an area that has been receiving special attention is 
radiation therapy. Still, several other areas of planning and intervention have been the 
subject of study as reflected in the papers by Paltiel et al. (2004), Lee et al. (2008) and 
Zenios (2004).  
Recently, Holder (2004) gave a comprehensi0ve discussion of linear- and non-line0ar 
programming models for Intensity Modulated Radiotherapy Treatment (IMRT).  
IMRT, as well as three-dimensional conformal radiotherapy (3DCRT), are addressed in 
Ferris et al. (2004). The problems are described in quadratic, linear, piece-wise linear 
and non-linear formulations.  
Kidney dialysis therapy initiation for evaluating cost and effectiveness is investigated in 
Lee et al. (2008). They used Approximate Dynamic Programming and Simulation to 
determine an optimal therapy and a strategy for maximizing patient welfare.  
Lee and Zaider (2004) described a clinical decision support system for treatment 
planning in Brachytherapy and used Mixed Integer Program for optimization.  
Davies and Brailsford (2004) described a simulation model for screening complications 
related to diabetes.  
10. SPECIALIZED AND PREVENTIVE HEALTHCARE  
Increase in longevity, escalating health-care costs and the emergence of new diseases in 
recent years have forced medical decision-makers to focus strongly on preventive and 
specialized measures.  
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a. Organ Donation And Transplant  
 
Most research work on organ transplantation focuses on policies for allocating donated 
organs to the waiting patients, liver and especially kidney transplants being the most 
monitored problems.  
Zenios (2002) addressed the mix of direct and indirect exchanges of organs that 
maximise the expected total discounted quality-adjusted life years of the candidates in 
the participating pairs. They developed a double-ended queuing model for an exchange 
system with two types of donor-candidate pairs. They found direct exchanges to be 
preferable. They analysed allocation, queuing and simulation models as the core OR 
methodologies for me0dical decision making.  
A software solution for optimising kidney pair donation based on maximum edge-
weight matching algorithm is presented in Segev et al. (2005). The algorithm first 
constructs a graph in wh0ich each node is an incompatible donor–recipient pair and each 
edge is a potential match between the two connecting nodes. The graph can be 
constructed by entering the blood type, antibody and antigen information for each pair 
of nodes. Liver transplants are analysed by Alagoz et al. (2004). They studied how to 
optimally time liver transplant to maximise the patient’s total reward.  
Shechter et al. (2005) designed a biologically based discrete-event simulation to test 
changes in allocation policies for liver diseases. Another simulation model which allows 
a comparison of different policies for alloc0ating donor hearts on pre-transplant 
outcomes is presented in van den Hout et al. (2003).  
b. Prevention of Diseases  
 
Optimization problems related to the prevention of diseases concern mostly vaccine 
selection. Sewell and Jacobson (2003) developed the vaccine selection algorithm to 
cover the entire immunisation schedule. They developed an integer-programming model 
to assess the economic premium that exists in having combination vaccines available.  
Hall et al. (2008) addressed a vaccine formulary problem for generic childhood 
immunisation schedules. They formulated an integer-programming model to find the 
maximum number of vaccines that can be administered without extra-immunisation. An 
exact Dynamic Programming algorithm along with a randomised heuristic for the 
integer-programming model is developed to solve the model.  
Earnshaw et al. (2007) addressed a resource allocation problem for HIV prevention and 
developed a linear-programming model for improving on past allocation strategies. 
Brandeau et al. (2003) used non-linear optimisation techniques combined with epidemic 
modelling to determine the optimal allocation of limited resources for epidemic control 
in multiple, non-interacting populations.  

3. Conclusion: A brief review of operations research (OR) applications to healthcare 
system are addressed in this paper. The purpose of this paper is to identify the existing 
literature on the wide range of operations research (OR) studies applied to healthcare, 
and to classify studies based on application type and on the OR technique employed.  
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In the last two decades, Operations Research communities have become interested in the 
increasing applications of OR techniques in healthcare sector. In this paper various 
studies undertaken in the field of OR for betterment of healthcare services have been 
discussed. Although OR researchers have been able to tackle a number of problems in 
healthcare services, there is still much scope left for improvement and research in this 
area.  
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Abstract 
Domestic violence against women is a world phenomenon, which murders, tortures and 
hurts- physically, psychologically, sexually and economically. Domestic violence is a 
multifaceted and inhuman form of mistreatment, committed most often within the four 
walls of the home by nearest and dearest family member of a woman. It is one of the 
most pervasive forms of human rights violation, denying women and girl’s equality, 
security, dignity, self-worth, and their right to enjoy fundamental freedoms. In India, 
domestic violence against women is the most common form of violence against women. 
From the mother’s womb till old age women face different kinds and different extent of 
violence perpetrated by her near and dear family members. In many cases residential 
home become most unsafe place for her. Domestic violence against women leads to far-
reaching physical and psychological consequences for the victim, some with deadly 
outcomes.  The government of India has taken several legal and protective measures for 
prevention of women form violence, especially from domestic violence. But, still 
incidents of domestic violence in India are in rise. It can be reduced, when the 
contribution of women in family maintenance and socio-economic development of the 
country would be recognized by the people (men and women) of India.  
 
Key words: Domestic Violence, Human Rights, Cruelty.  
 
Introduction 

Residential ‘Home’ is considered as a safe and secured place for any human 
being among near and dear family members. In any difficult situation people feel safe 
and secured at home with close relatives. But, in many cases home become a unsafe 
place for women. For many women in the world, home is a place of fear and troubles. 
Many of their nearest family members become perpetrators of violence against women, 
where women feel insecure and perilous, even death-defying. Even life of a woman 
becomes endangered among family members; her human rights are violated by 
members of her family. Moreover, victimized women have to remain silent, as she has 
no other option to live a life with dignity.  

According to the United Nations definition, “Violence against women means any 
act of gender-based violence that results in or is likely to result in physical, sexual, or 
psychological harm or suffering to women, including threats of such acts, coercion or 
arbitrary deprivation of liberty, whether occurring in public or private life."  

Domestic violence against women is a world phenomenon, which murders, 
tortures and hurts- physically, psychologically, sexually and economically. In India, 
domestic violence against women is the most common form of violence against women.     

Domestic violence is a multifaceted and inhuman form of mistreatment, 
committed most often within the four walls of the home by nearest and dearest family 
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member of a woman. It is one of the most pervasive forms of human rights violation, 
denying women and girl’s equality, security, dignity, self-worth, and their right to enjoy 
fundamental freedoms.  
 
Types of domestic violence against women: 
Physical violence: 
Any act of violence that causes bodily pain or injury constitutes Physical violence. 
Intentional use of physical force involving cause of death, disability, injury or harm is 
considered as physical violence. For example, Scratching, pushing, shoving, throwing, 
grabbing, biting, choking, shaking, poking, hair pulling, slapping, punching, hitting, 
burning are acts of physical violence. 
Sexual violence:  
This includes, forced sexual intercourse, being compelled to watch or participate in 
pornography or other obscene material; unwelcome sexual conduct such as demand for 
oral sex; use of physical force to compel a person to engage in a sexual act against his or 
her will, even if the act is not completed; an attempted or completed sex act involving a 
girl or woman who is unable to understand the nature or condition of the act to decline 
participation, or to express unwillingness to engage in the act due to illness, disability 
etc.; abusive sexual violence that includes intentional touching to private body parts of 
any person against his or her will; use of words, gestures or weapons to compel a 
girl/woman to engage in sexual act or sexual contact, even, if the person is either 
unwilling or unable to disagree due to threat. 
Psychological or emotional Violence: 
This includes trauma to the victim caused by threats or coercive tactics like,  Character 
assassination, demeaning a women for not having given birth to a male child or having 
given birth to daughters, threatening to desert or harm the women, Ridicule, insults, 
taunts concerning appearance, unwanted commentary regarding not bringing dowry, 
preventing the women from leaving home or without child, preventing the women from 
meeting other people, forcing the women  to marry against her will or interfering with 
the women’s plan to marry a person of her choice, threatening to commit suicide as a 
method of coercion, Ostracism, forcing the women to leave her job, humiliating the 
women, controlling what the victim can and cannot do;withholding information to 
blackmail her;getting annoyed if she disagrees;deliberately doing something to make the 
woman feel embarrassed  & frustrated; disregarding what she wants;isolating her from 
friends and family; prohibiting access to transportation or telephone etc.  
Economic violence:  
This includes,refusing to provide money for maintaining the women and her children, 
not providing food, clothes, medicines or other necessities for the women or for the 
children; interfering with the woman’s ability to be gainfully employed; taking the 
women’s income, salary, wages or assets, prohibiting the women from using her money 
the way she wishes; expelling the women from the household; interfering with the 
women’s use of any part of the house; forbidding the use of clothes or general 
household articles; disposing of assets which the women has an interest and entitled to 
use by virtue of domestic relationship or which are reasonably required by the women 
or her children against her wishes;deprivation of all or any economic or financial 
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resources, assets whether movable or immovable, valuables, shares, securities, bonds 
and other property,  to which the woman is required or entitled; ‘Stridhan’ and jointly or 
separately owned property by the woman.  
 
Magnitude of domestic violence against women in India:  
In Indian society, women are subjected to domestic violence during her entire life-cycle, 
even before taking birth. At every stage of her life cycle from conception to adulthood, 
she is vulnerable to human rights abuses. Violence within the four walls of home, 
ranges from offence such as, female feticide and infanticide, child marriage, insult, hurt, 
attempt to murder, murder, abetment to suicide, physical and sexual assault, economic 
exploitation and many more. Violence within the home spans several acts which is 
dismissed as “personal” or “family issues” and could not be subject matter of legal 
intervention. This is coupled with the dilemma of women who have very few 
alternatives to the violent home. 
Female foeticide:  
According to the Indian cultural heritage, son is desired to ensure contribution of the 
linage and family name and economic support of parents in their old age. On the other 
hand, daughter is viewed as a burden and liability, because investment made for her 
brings no return. Moreover, a sizable dowry has to be given in her marriage. So, a 
systematic gender bias for the Indian girl child begins in the mothers’ womb. Sex-
selective abortions have become widespread, which is evidenced by the declining child 
sex-ratio.  
Femaleinfanticide:  
The first right of a new born girl child is the right to remain alive and not to be killed. 
The Constitution of India has guaranteed the right to life to all who dwell in India in 
Article 21, which declares “No person shall be deprived of his life or personal liberty 
except according to procedure established by law”. Article 21 encompasses not only the 
right to her mere survival, but, also right to childhood and right to family and safe home. 
How far the right is available to the Indian girl child is a valid question. Female 
infanticide still continues, which is evident from the declining ratio of girl and boy child 
in India. It is shameful for a developing country like India that a large number of girl 
children are missing every year. According to the report of UNDPA- ‘State of World 
Population 2020’, published on 30th July 2020, about 4, 60, 000 girls in India were 
“missing” at birth each year, between 2013 and 2017. It is evident from this statistical 
analysis that large number of girl child has lost their right to life in India during last few 
years. 
Sexual abuse of girl child:  
Sexual abuse of children and adolescent girls within the family is one of the most 
invisible forms of domestic violence. There are many cases of sexual abuse of girl child 
at home by her own relatives. But, there is utter silence around the sexual violence of 
girl child. Statistics of this violence is hard to find in India as it is a crime that threats 
the foundation of family life. Most of the abusers are biological or social fathers, 
grandfathers, cousins, uncles or other male relatives in a position of trust, who live in 
same household, which presents him a chance for continual and easier sexual 
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accessibility to the girl child. Sometimes the incidence of sexual abuse of a girl child is 
occurred during her visit of relative’s house; sometimes in her  
own residence by her neighbouring male person, who is trustable to her family members 
in absence of her parents. Most common forms of sexual abuse of girl child in domestic 
premises are sexual assault, sodomy, caressing, kissing, exhibitionism, rape, showing 
pornography, sexual penetration with an object etc. Unlike as in adults, in children the 
use of force is not required always for the abuse. Since children are incapable of 
understanding the implications of the act, their willingness has no meaning whatsoever. 
In fact, most instances of abuse are there, where she is not even aware of being abused 
and treats it as play. 
Child marriage: 
Child marriage is one of the worst means of domestic violence in India, but it remained 
unnoticed. UNICEF defines child marriage as marriage before 18 years of age and 
considers this practice as violation of human right. The Prohibition of Child Marriage 
Act (PCMA), 2006 defines child marriage as marriage in which either the girl or the boy 
is underage, i.e., the girl is under 18 years of age or the boy is younger than 21 years. 
According to the NFHS-4 (2015-16), rate of child marriage rate is 26.8 percent in India, 
which was 47.4 percent in 2004-05 (NFHS-3report). The victim of child marriage has to 
suffer continuous sexual exploitation and abuse by her husband, but, it remains out of 
legal intervention. But, it incidence of sexual abuse occurred with an unmarried minor 
girl, there strong provision of punishment in POCSO Act, 2012 (Protection of Children 
from Sexual Offence Act.). She has to face more life-threatening consequences of child 
marriage like, high risk pregnancy with health complications, risk of HIV/AIDS and 
other sexually transmitted diseases, inability to manage families, Illiteracy and poverty. 
Dowry violence and dowry death:  
Marriage in India is regarded as essential and ultimate goal of life for women, 
irrespective of class, caste, religion, ethnicity and region. And in most of the arranged 
marriage in Indian society, dowry is common. According to the legal term, “dowry” 
means any property or valuable security given or agreed to be given either directly or 
indirectly by one party to a marriage to the other party to the marriage. Dowry system 
has become crystallized in customary marriage system in India. This evil practice of 
‘dowry’ continued since time immemorial. But, its degree, quantity and demanding 
style had been changing with changing socio-economic trends. Non-fulfilment of dowry 
demands is one of the basic causes behind domestic violence against women by her 
husband and in-laws. There is a tendency to associate most domestic violence with 
‘dowry’ in India. Demand of dowry is an insult to the dignity of women and also of 
men. It has been deep rooted in our society and despite legislations, cases of dowry 
harassment and dowry deaths are increasing every year. Many greedy bride-grooms and 
their family find the evil practice of ‘dowry’ as a way of leading luxurious life.  A large 
number of women are being physically assaulted, mentally harassed, burnt, murdered 
and tempt to commit suicide, every year in India on demand of dowry.  
Cruelty: 
Presence of Subtle or brutal cruelty by husband and in-laws is now become fate of a 
large number of women in India. Cruelty may be divided into two types- physical 
cruelty and mental cruelty. An act of physical violence by husband or any family 
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member to a woman resulting injury to body limb or health or causing reasonable 
apprehension of the same is considered as cruelty. Wife-beating, kicking, slapping, 
breaking bones,   On the other hand, various act of non-physical violence such as 
harassment, insulting behaviour, termination of marital intercourse, refusal to provide 
food, cloth, accommodation, and treatment by the husband can be considered as mental 
cruelty.  Most of the Indian women irrespective of illiterate, uneducated or educated 
women have been victimised of some degree of cruelty in the domestic premises. 
Marital sexual abuse: 
Physical cruelty by the abuser husband is often accompanied by, or culminates in, 
sexual violence, wherein woman is forced to have sexual intercourse with her abuser or 
take part in unwanted sexual activity or unnatural/pervasive sexual act. Many times 
women are victimised of marital rape. Sexual abuse and rape by an intimate partner is 
not considered a crime in most of the countries. Moreover, people of many societies do 
not consider forced sex by husband as rape. It is felt that once a woman enters into a 
contract of marriage, the husband has the right to unlimited sexual access to his wife.  
Most of the victims of marital sexual abuse keep silence in our society in fear of social 
stigma. Some countries like, Australia, United Kingdom, United States of America, 
South Africa, France, Germany etc. have legislated against marital rape. There is no 
specific law against marital sexual abuse in India.  
Making women economically dependent on men: 
Women comprise a majority of the poor and are often the poorest of the poor, due to 
cultural norms and values, gendered division of assets, and power dynamics between 
men and women. Indeed, women and girls bear an unequal burden of unpaid domestic 
responsibilities and are overrepresented in informal and unstable jobs. So, they remain 
property-less. In most cases immovable property is not purchased in the name of a 
woman member of a family. Very few women have fixed deposit account at bank in 
their own name. In many cases her ‘Stridhan’ remains under the custody of her mother-
in-law or husband. Many working women are restrained to use their earned money for 
personal purpose and their ATM card is regulated by her husband. Before 2005, Indian 
Hindu women did not have equal rights on ancestral property. After amendment of 
Hindu Succession Act in 2005, Hindu women are allowed to have equal rights to 
ancestral property; whereas, Muslim women of India are deprived of equal rights on 
ancestral property. Thus, women have to remain dependent on their male counterpart.   
Restriction on mobility and communication: 
Another common form of domestic violence against women in India is wrongful 
restraint or confinement of the woman within her matrimonial home. Women’s mobility 
in outside world depends upon the will of her male guardians during her entire life 
cycle- in pre-marriage stage it depends upon her father’s and brothers will; in post-
marriage stage women’s depends upon her husband’s and in-laws will.   
Honour killing:  
Like many countries in the world, women are killed by her family members in order to 
sustain the family ‘honour’ in India. There may be many reasons behind honour killing- 
alleged adultery, pre-marital relationships (with or without sexual relationships), love 
affairs with a person of lower caste or different caste, rape etc. In most of the cases 
incidents of honour killing are remain hidden and thus, unattended by legal instruments.  
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Violence against elderly women and widow:  
In the context of elder women, domestic violence encompasses physical and mental 
abuse and neglect by children, by siblings and by male partner. Usually the older 
women live with the perpetrator under a same roof and dependent on the perpetrator. 
So, they keep silence regarding their sufferings. Elder women may face different types 
of violence, like, physical abuse, emotional abuse, financial or material exploitation, 
abandonment, neglect etc. physical abuse may range from slapping or shoving to severe 
beating or restraining; emotional abuse can range from threatening to insulting and 
withdrawal of assistance and caring; financial exploitation can range from misuse of an 
elder women’s money to her property grabbing and leave her abandon. 

In seventy plus age group, most of the women in India are found widows. 
Widowhood is a curse in India. The Indian widow tends to be a highly marginalized 
person. She typically receives very little support from family members. When she lives 
with one of her several adult sons, remains highly vulnerable to neglect. Her mobility 
and participation in different familial and social functions are restricted. The 
marginalisation of widows in India is consistent with the traditional perception of Hindu 
widows as ominous and she should lead a life of austerity devoted to the memory of 
their husband.   

Another dimension of domestic violence against widow and elderly women is 
‘witchcraft’. In many tribal communities in India, many older women are treated as 
‘witch’ by their relatives and local people.  Out of superstitious mentality, a lonely old 
woman may be considered as witch by the people of a particular community and she 
may be beaten, thrown out form her own residence, even she may be murdered by her 
relatives in India.  
Causes of domestic violence:  
There are many causes behind domestic violence against women in India and in many 
cases these causes are interrelated to each other. The basic cause of continuation of 
domestic violence is unequal power relations between men and women. Factors 
contributing to these unequal power relations include: socio-economic forces, the family 
as an institution, where power relations are enforced, control over female sexuality, 
belief in the inherent dominance of males, and customs and cultural sanctions that have 
traditionally denied women and children in independent legal and social status.  

Lack of economic resources vindicates women’s vulnerability to violence and 
their difficulty in rescuing themselves from a violent relationship. The link between 
violence and lack of economic resources and dependence is spherical. On the one hand, 
the threat and fear of violence prevent women from seeking employment, or at best, 
forces to them to accept low-paid, home-based, unequal, exploitative labour. On the 
other hand, without economic independence, women have no power to get away from 
an abusive relationship.  

Excessive consumption of alcohol and other drugs has been noted as a factor in 
provocating aggressive and violent male behaviour towards women and children.  

Women’s mobility is restricted by the family members most often. The isolation 
of women in their families and communities is considered as another reason of domestic 
violence against women. On the other hand, women’s participation in social networks 
has been working as reducing factor of vulnerability of violence and in their ability to 
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resolve domestic violence. These networks could be informal like, neighbours or 
formal, like self-help groups or political party. 

Lack of legal protection, particularly within the sanctity of the home, is a strong 
factor in perpetuating violence against women. Until recently, the law enforcement and 
judicial system did not recognise domestic violence as crime.  

Lacking in execution of legislations and loopholes in legislations are causing 
increase of domestic violence against women.  

Religious and historical traditions in ancient and medieval period in India have 
sanctioned punishing and beating of wives. The physical punishment of wives has been 
particularly sanctioned under the notion of prerogative and possession of women. In 
‘Manusmriti’, guardianship of women in their every sphere of life is provided to male 
persons. Control over family wealth inevitably places men as decision-making authority 
in the family, leading to men dominance and proprietary rights over women and girls. 
The concept of ownership, in turn legitimates control over women’s sexuality, which in 
many law codes has been deemed essential to ensure patrilineal inheritance. Women’s 
sexuality is also tied to the concept of family honour of Indian society.   

Traditional norms of many societies allow the killing of so called ‘sinful’ 
daughters, sisters and wives suspected of polluting the honour of the family by 
involving in forbidden sex or marrying a man of another caste or divorcing without the 
consent of the male guardian of her family.  

Destabilised economic condition of a society, poverty, unstable job security, 
large number of unemployment, hardship in finding suitable and expected job, income 
inequality, mental stress, price hike of essential commodities etc. are indirect causes of 
increases violence against women.   
Consequences of domestic violence against women: 
Domestic violence against women leads to far-reaching physical and psychological 
consequences, some with deadly outcomes. Physical violence results in injuries ranging 
from damage of organ to chronic disabilities such as loss of hearing or vision, 
disfigurement to death.  

Psychological violence leads to stress, stress-related illness, depression, trauma, 
mental sleekness, sleeping and eating disturbances, increases blood pressure, drug 
abuse, alcoholism and low self-esteem. 

Girl child victims of sexual violence are more vulnerable. Sexual abuse and rape 
of girl child can lead to unwanted pregnancy, illegal abortion, severe mental trauma, 
honour killing of the girl child.  

 Children, who have witnessed domestic violence or have themselves been 
abused, exhibit health and behaviour problems such as unwanted behaviour, obstinacy, 
arrogance, denial of parental advice, drug addiction, and alcoholism. They may have 
difficulty at school and find it hard to develop close and positive friendships. They may 
run away from home and school, even the may feel suicidal tendency. The child 
witnessing violence at home can internalize violence as a form of conflict resolution. 
The girl who witnesses her mother being abused may be more likely to accept violence 
as the norm of marriage. 
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Violence against women at home starts from the womb of mother. Severe 
consequence of gender selective abortion may endanger the human species in the world. 
It may change demographic change in negative way in India and in the world.  

Perhaps the most crucial consequence of domestic violence against women and 
girls is the denial of fundamental human rights of women and girls. Residential home is 
the place,  where every human being  can enjoy almost all kind of human rights, which 
are essential for his/her personal development and which are secured as Constitutional 
rights. But, domestic violence against women violates all six fundamental rights 
guaranteed by the Constitution of India for all its citizens including women - the right to 
life (Article 21), right to equality (Article no. 14-18), right to freedom (Article 19-22), 
right against exploitation ( Article 23-24), right to freedom of religion (Article 25-28), 
Cultural and educational rights (Article 29-30).   
 
Legal measures adopted for protecting women form domestic violence against 
India: 
For making home safe and secured for women the Government of India has formulated 
several Acts and rules. A short account of these legal probations is relevant to mention 
here. 
1. Prevention of Women from Domestic Violence Act. 2005, is an Act to provide 

effective protection of the rights of women guaranteed under the Constitution who 
are victims of violence of any kind occurring within the family. 

2. Pre-Conception and Pre-Natal Diagnostic Techniques (PCPNDT) Act, 1994, is 
enacted to stop female foeticides and arrest the declining sex ratio in India. 
The act banned prenatal sex determination. 

3. The Protection of Children from Sexual Offences (POCSO) Act, 2012 is 
enacted to provide a robust legal framework for the protection of children from 
offences of sexual assault, sexual harassment and pornography, while safeguarding 
the interest of the child at every stage of the judicial process. The framing of the 
Act seeks to put children first by making it easy to use by including mechanisms for 
child-friendly reporting, recording of evidence, investigation and speedy trial of 
offences through designated Special Courts. 

4. The Prohibition of Child Marriage Act 2006 came into force on 1 November 2007 
to ensure eradication of child marriage from the society.   

5. Dowry Prohibition Act, enacted on 1st May, 1961, intended to prevent the giving 
or receiving of a dowry. Under the Dowry Prohibition Act, dowry includes 
property, goods, or money given by either party to the marriage, by the parents of 
either party, or by anyone else in connection with the marriage. 

6. Hindu Succession Act, 1956 was amended in 2005, which says that daughter has 
equal right in the ancestral property. The Act specifies married daughters' property 
right. The amended Act, which came into effect on September 9, 2005, is 
applicable to the various sects and castes of Hindus, Sikhs, Buddhists and Jains.  

7. The Hindu Widows' Remarriage Act, 1856, also Act XV, 1856, enacted on 26 
July 1856, legalised the remarriage of Hindu widows in all jurisdictions of India 
under East India Company rule.  
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8. Maintenance and Welfare of Parents and Senior Citizens Act 2007 is a 
legislation to provide more effective provision for maintenance and welfare of 
parents and senior citizens. The Maintenance and Welfare of Parents and Senior 
Citizens (Amendment) Bill, 2019 is under process.  

Conclusion 
Violence against women, either it take place in domestic space or in public space, is the 
one of the worst and at the same time simplest way of violation of human rights of 
women. Despite the fact that the Constitution of India has provided equal rights for all 
citizens irrespective to caste, class, race, religion, gender and the Government of India 
has formulated several Acts, rules to safeguard the rights guaranteed by the 
Constitution, still, violence against women  in domestic sphere are continuous in rising. 
The NCRB report 2018 shows that majority of cases under crimes against women out of 
total IPC crimes against women were registered under ‘Cruelty by Husband or His 
Relatives’ (31.9%) followed by ‘Assault on Women with Intent to Outrage her 
Modesty’ (27.6%), ‘Kidnapping & Abduction of Women’ (22.5%) and ‘Rape’ (10.3%). 
The crime rate per lakh women population is 58.8 in 2018 in comparison with 57.9 in 
2017. It seems that only Acts and rules cannot stop violence against women, proper and 
prompt execution of the provisions under different acts is required. The fact of equal 
contribution of women in family maintenance, as well as socio-economic and political 
development of nation should be made understanding to new generation to change the 
prejudice mindset of Indian people regarding the subordinate status of women. The 
people of India (men and women) should conceptualize the fact in mind that ‘violence-
free home is the inalienable right of women’.    
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Abstract 
 
Introduction: The purpose of the present study was to find the effect of yogic 
practices and brisk walking on physical function among middle aged women.  
Materials and Methods: For this purpose, forty-five middle aged women working 
in various faculties (except Department of Physical Education & Music) of S.N. 
College, Kannur in the age group of 35 – 45 years were selected.  They were 
divided into three equal groups, each group consisted of fifteen subjects, in 
which group – I underwent yoga practice, group – II underwent brisk walking 
five days (Monday to Friday) per week for twelve weeks and group – III acted as 
control group who did not participate in any special training.  Prior to and after 
the training period the subjects were tested for flexibility, vital capacity and 
blood pressure (systolic and diastolic).  The flexibility was measured by 
administering sit and reach test, vital capacity was assessed by using spirometry 
and blood pressure was assessed by using sphygmomanometer. Statistical Tool 
Used: The independent sample ‘t’ - test, Levene’s test for equality of error 
variances and Analysis of covariance (ANCOVA) was applied as statistical tool.  
Since there were three groups were involved in the present study, Scheffe S test 
was applied as post-hoc test. Result: The resistance training followed by yogic 
practices group improved (P < 0.05) flexibility, vital capacity and decreased the 
blood pressure (both systolic and diastolic).  There was a significant difference 
was also found between the experimental and control groups, in favor of 
experimental groups. But there was no significant difference was occurred 
between the experimental groups on selected criterion variables.  Conclusion: 
Twelve week of yogic practices and brisk walking has a favourable improvement 
in flexibility, vital capacity and a decrease in systolic and diastolic blood 
pressure. 
Key Words: Yogic Practices, Brisk Walkings, Flexibility, Vital Capacity, Blood 
Pressure and ANCOVA. 
 
INTRODUCTION 

Aging become natural and it is a common process related with structural 
and functional changes.[1,2]  Mood changes, social activity, changes in physical 
fitness and also unpleasant changes in apparent sensation, cognitive behavior and 
process of thinking happened during aging.[3]  Between 2015 to 2050, the 
increase of the individual over 60 years will almost be doubled from 12% to 
22%[4] and it may also increase the incidence of non-fatal disabilities and non-
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communicable diseases also increases by upper limit.  Physical fitness activities 
is coupled with mental health improvement, the onset of dementia will be 
delayed, [5] quality of life and wellbeing will also be improved.[6]  Physical 
activity increases the health benefit in higher level and repeated bouts 
performance reduced the risk and improved health in various ways.[7] Physical 
activity performed with regular mode show reduced the pain, mobility, mood 
disorders, depression, anxiety and improves the mental health and sleep 
quality.[8,9]  The studies of recent years has recommended that interest of 
elderly peoples are in different types of activity which is simple, easy and help 
them to develop well-being and internal satisfaction focused on appearances and 
fitness.[10-14] 

In ancient India, the yoga was practiced to develop the bodily, 
spiritually and mental communion.  During the modern era, yoga increased in 
popularity and the benefits are shifted to mind and body practice.  Usually, yoga 
combines with asana, pranayama and meditation and 89.9% of yogis combined 
pranayama with yoga and 54.9% combined meditation with asana.[15] Yoga is a 
typical activity involving multifaceted benefits for older people.[16-18]  In 
modern days, yoga is become popular physical activity[19] and it also means that 
harmony of the mind, body and spirit.[20]  Latest research notifies that there was 
some beneficial effects of yoga on lot of health outcomes which affects older 
peoples, including balance and mobility,[21-23] cardio-metabolic health, [24-27] 
sleep quality, quality of life[28] and cognition.[29-31]  Yogic exercises which is 
related with best and better subjective well being[32-34], the mental health 
outcomes has increased or improved with depression and anxiety also be 
reduced.[35,36]   

Walking is a type of aerobic training that is suitable for many people 
[37] and may be included into daily routines in an easiest way.  It is also a formal 
type of training without any requirements or special equipments also undergo in 
an person's living area and available time.  Strength and muscle power have 
exaggerated by loss of sarcopenia (muscle mass) during the aging course.  At the 
time of second and third decennary of aging, the muscle’s crest strength occurs.  
Up to the age of 50, mild decrease in strength of muscle occurs, and also stressed 
after the age of 65 years and then declined between 12% to 15% for each 
decade.[38,39]  Moreover, a qualitative decrease in the strength of muscle with 
atrophy in the fast twitch fibers (type II fibers), decrease in tendon elasticity, and 
low activation of agonist and higher antagonist muscles.[40] 
MATERIALS & METHODS 

This study under investigation involves the experimentation of yogic 
practice and brisk walking on flexibility, vital capacity and blood pressure 
(systolic and diastolic).   
SUBJECT 

Only middle aged women those who were working in various faculties 
(except physical education and music) of  S.N. College, Kannur, Kerala 
and aged between 35 and 45 years were selected.  The average age in the 
experimental and control groups were 39.5 years.  The selected forty-five 
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subjects were randomly divided into three groups of fifteen each, out of which 
group - I (n = 15) underwent yogic practice, group - II (n = 15) underwent brisk 
walking and group - III (n = 15) remained as control.  The training programme 
was carried out for five days per week during morning session only (6 am to 8 
am) for twelve weeks.  The participant of the study were interrogated about their 
involvement of physical exercise during previous years and confirmed that there 
was no participation in any type of physical activity for past one year. The 
subjects those who are under cardiac infarction and pulmonary embolism were 
excluded from the present study after using a self-answered questionnaire.  All 
participants provided their written informed consent to participate in this study 
prior to enrollment. The experimental groups underwent training programme 
under the guidance of well-trained aerobic trainers and yoga instructors.  
Attendance of the participants was taken at each training sessions and the 
training groups attendance was 99%.  The training schedules of the respective 
groups were given below:   
Table – 1: Yogic Practice Schedule  

Weeks Name of the Asanas (Maintaining Duration in minutes : Recovery) 
1 – 4 Suryanamaskar (10 Min : 5 Min), Vajrasana (1 : 1), Pawanmuktasana (1 

: 1), Gomukasana (1 : 1) - All 2 repetitions,   Shavasana (2 min), 
Pranayama –Bhramari (1 min), Meditation – Omkar. (2 min)  

5 – 8 Suryanamaskar (10 Min : 5 Min), Vajrasana (1 : 1), Pawanmuktasana (1 
: 1), Gomukasana (1 : 1), Ardhamatyendrasana (30 sec : 30 sec), 
Paschimotsasana (30 sec : 30 sec), Bhujangasana (1 min : 1 min) - All 2 
repetitions, Shavasana (2 min), Pranayama –Basthikara (1 min), 
Meditation – Omkar. (2 min), 

9 – 12 Suryanamaskar (10 Min : 5 Min), Vajrasana (1 : 1), Pawanmuktasana (1 
: 1), Gomukasana (1 : 1), Ardhamatyendrasana (30 sec : 30 sec), 
Paschimotsasana (30 sec : 30 sec), Bhujangasana (1 min : 1 min) - All 2 
repetitions, Sarvangasana (30 sec : 30 sec), Halasana (1 min : 1 min), 
Matsyasana (30 sec : 30 sec) - All 3 repetitions,, Shavasana (2 min), 
Pranayama –Nadisodhana (1 min), Meditation – Omkar. (2 min).  

Table – 2: Walking Programme schedule for aerobic training group 
Week Intensity Duration (rest) Frequency 
1 – 4 90 kcal/h 20 min (5 min) 5 times / week 
5 – 8 110 kcal/h 25 min (5 min) 5 times / week 
9 – 12 130 kcal/h 30 min ( 5 min)  5 times / week 

PROCEDURE 
The researcher selected following criterion variables: 1. Flexibility, 2. 

Vital Capacity and 3. Systolic and diastolic blood pressure.  Flexibility was 
measured by conducting sit and reach test[41] with Baseline 12 – 1085 Sit ‘n’ 
Reach Trunk Flexibility equipment, Systolic and diastolic blood pressure was 
assessed by using the mercury blood pressure Aqua Metallic BPMR121 
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sphygmomanometer[42] and vital capacity was assessed by using Niscomed 
Contec spirometer.[43]  Blood pressure was taken after subject’s were seated for 
ten minutes with an appropriately sized cuff. Twice the measures were taken 
with a minimum of two minutes between each measurement trials. The third 
measure was taken if blood pressure values were differ and greater than 4 
mmHg. For the purpose of collection of data, the subjects were asked to report at 
early morning, one day prior and one day after experimental period.   
DATA ANALYSIS 

The paired sample ‘t’ test, for measuring the equality of error variances  
Levene’s test was used and Analysis of covariance (ANCOVA) was applied to 
find out the significant difference if any, among the experimental group and 
control group on selected criterion variables separately.  In all the cases, .05 level 
of confidence was fixed to test the significance, which was considered as 
appropriate.   Since there were three groups were involved in the present study, 
Scheffe S test was applied as post-hoc test.The data were compiled and analyzed 
using the Statistical Package for the Social Science (SPSS) for windows 
computer software (Version 16). 
RESULTS 

The data collected on flexibility, vital capacity and blood pressure 
among experimental and control groups were analyses and the results were 
presented in Table – 3. 

Table – 3 
Paired Sample T = Test of yogic practice group, brisk walking group and 
control group on selected dependent variables 

Variable Name Mean Yogic practice 
group 

Brisk walking 
group 

Control group 

Flexibility 
(Inches) 

Pre-test 
mean 

5.89 5.76 5.82 

Post-test 
mean 

7.25 6.88 5.76 

‘t’ – ratio 22.49* 12.81* 0.15 
Vital Capacity 
(Litre) 

Pre-test 
mean 

2.77 2.65 2.71 

Post-test 
mean 

3.56 3.49 2.79 

‘t’ – ratio 24.86* 29.51* 0.15 
Systolic Blood 
Pressure (mmHg) 

Pre-test 
mean 134.90 133.80 134.50 

Post-test 
mean 127.60 128.50 135.10 

‘t’ – ratio 39.51* 22.89* 0.99 
Diastolic Blood 
Pressure (mmHg) 

Pre-test 
mean 93.90 94.10 93.80 

Post-test 
mean 89.50 89.90 92.90 

‘t’ – ratio 85.53* 79.90* 1.08 
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Table – 3 shows that the paired sample ‘t’ – test on flexibility, vital 
capacity and blood pressure, the result shows that training groups was 
significantly altered the criterion variables. A preliminary analysis was 
conducted to determine whether the prerequisite assumptions of ANCOVA were 
met before preceding the Univariate analysis. Thus, the assumption of equality of 
variance (Levene’s test homogeneity), the linear regression relationship between 
the covariates and the dependent variables and the homogeneity of regression 
slopes were examined and the result was presented in Table - 4. 
Table – 4 
Levene’s test for equality of error variances of selected variables among 
groups  

Levene’s Test on flexibility 
‘F’ df1 df2 Sig. 

0.867 2 42 0.966 
Levene’s Test on Vital Capacity 

‘F’ df1 df2 Sig. 
0.345 2 42 0.587 

Levene’s Test on Systolic Blood Pressure 
‘F’ df1 df2 Sig. 

0.451 2 42 0.724 
Levene’s Test on Diastolic Vital Capacity 

‘F’ df1 df2 Sig. 
0.371 2 42 0.559 

The term homogeneity of variances is used to specify that groups have 
the similar variances. Thus, in Leven’s test of equality of the error variance table, 
the obtained F-values of the selected dependent variables were less than the 
confidence interval value of 0.05, which specify that the variance of each group 
was not significantly different from one another. Therefore, the homogeneity of 
variance differentiate the two groups nevertheless of the ability level for each of 
the dependent variables indicated that homogeneity of variance has been met for 
two dependent variables at significant 0.05 level of confidence. Hence it was 
concluded that the assumption of homogeneity of variance has been met for 
computing univariate ANCOVA.  
 
ANALYSIS OF DATA 

The data collected prior to and after the experimental periods on 
flexibility, vital capacity and blood pressure (systolic and diastolic) on yogic 
practice group, brisk walking group and control group were analysed and 
presented in the following table - 5. 
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Table – 5 
Analysis of covariance and ‘f’ ratio for flexibility, vital capacity and blood 
pressure (systolic and diastolic) among yogic practice, brisk walking and control 
groups 

Variable 
Name 

 Yogic 
practice 
group 

Brisk 
walking 
group 

Control 
group 

‘F -  
ratio 

Flexibility 
(in Inches)  

Pre-test 
Mean ± S.D 

5.89 ± 
0.056 

5.76 ± 
0.016 

5.82 ± 
0.043 

0.861 

Post-test 
Mean ± S.D. 

7.25 ± 
0.027 

6.88 ± 
0.039 

5.76 ± 
0.055 

35.76* 

Adj. Post-
test Mean  

7.33 6.92 5.80 63.25* 

Vital 
Capacity 
(Litres) 

Pre-test 
Mean ± S.D 

2.77 ± 
0.003 

2.65 ± 
0.005 

2.71 ± 
0.009 

0.593 

Post-test 
Mean ± S.D. 

3.56 ± 
0.006 

3.49 ± 
0.009 

2.79 ± 
0.002 

56.63* 

Adj. Post-
test Mean  

3.48 3.37 2.75 89.41* 

Systolic 
Blood 
Pressure 
(in 
mmHg) 

Pre-test 
Mean ± S.D 

134.90 ± 
4.90 

133.80 ± 
5.02 

134.50 ± 
6.50 

1.56 

Post-test 
Mean ± S.D. 

127.60 ± 
2.50 

128.50 ± 
3.10 

135.10 ± 
5.90 

49.51* 

Adj. Post-
test Mean  

126.84 128.10 134.54 83.93* 

Diastolic 
Blood 
Pressure 
(in 
mmHg) 

Pre-test 
Mean ± S.D 

93.90 ± 
2.22 

94.10 ± 
2.94 

93.80 ± 
3.11 

0.86 

Post-test 
Mean ± S.D. 

89.50 ± 
2.16 

89.90 ± 
3.01 

92.90 ± 
2.59 

45.22* 

Adj. Post-
test Mean  

88.37 89.96 93.35 122.51* 

* Significant at .05 level of confidence.  
(The table value required for significance at .05 level of confidence with df 2 and 43 
and 2 and 42 were 3.21 and 3.22 respectively). 

After analysis of data, it was found that there was a positive change in 
selected criterion variables.  Moreover, there was a significant difference occurs 
between the experimental and control groups on flexibility, vital capacity and 
blood pressure.  Further to determine which of the paired means has a significant 
difference, Scheffĕ S test was applied as post-hoc test.  The result of the follow-
up test is presented in Table - 6.  
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Table - 6 
Scheffĕ s test for the difference between the adjusted post-test mean of 
flexibility, vital capacity and blood pressure (systolic and diastolic) 
Adjusted Post-test Mean of Flexibility 

Yogic 
practice 
group 

Brisk 
walking 
group 

Control 
group 

Mean 
difference 

Confidence 
interval at 

.05 level 
7.33  5.80 1.53* 0.563 
7.33 6.92  0.41 0.563 

 6.91 5.80 1.11* 0.563 

Adjusted Post-test Mean of Vital Capacity 
3.48  2.75 0.73* 0.171 
3.48 3.37  0.11 0.171 

 3.37 2.75 0.62* 0.171 

Adjusted Post-test Mean of Systolic Blood Pressure 
126.84  134.54 7.70* 2.510 
126.84 128.10  1.26 2.510 

 128.10 134.54 6.44* 2.510 

Adjusted Post-test Mean of Diastolic Blood Pressure 
88.37  93.55 5.18* 1.966 
88.37 89.96  1.59 1.966 

 89.96 93.55 3.59* 1.966 
* Significant at 0.05 level of confidence. 
 

DISCUSSION 
Yogic exercises are performed with postures along with maximum 

flexibility like in mobility training.  In mobility exercises there is no instruction 
to breathe regulations and in yogic postures, breathing should be controlled.  Not 
like any type of exercises, yoga has performing several tracks like, posture 
(asana), breathing control (Pranayama) and concentration (meditation).Yoga 
practices with slow/passive movements, was more effect by improving flexibility 
when compared with the calisthenics exercises with fast/dynamic movements, 
and also it prevent a reduction in flexibility.[44] Out of 27 records from 22 RCTs 
were included with 17 RCTs assessed physical function and 20 assessed HRQoL, 
in which lower body flexibility was higher in yoga practice group (ES=0.5) when 
compared with the control.[45-47]  Brisk walking has increased the 
flexibility[48,49]  as walking have a stretching phase. The vital capacity has 
improved for yoga practice group,[50] as inclusion of pranayama along with the 
asana during the yogic practices.  When pranayama combined with the asana 
practice, it improves the pulmonary capacity and while inhale the maximum air 
by the lungs it influence the diaphragm.  Brisk walking also improves the vital 
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capacity [51], as because it stretches the lungs while inhale and exhale process. 
There are several reviews available regarding the dynamic benefits of yoga for 
decreasing blood pressure and other cardio-respiratory disease risk factors have 
been published.[52-57] 
 
CONCLUSIONS 

The present study found that the durable value of physical activity for 
elderly people to increase the level in physical fitness, which give the result of 
functionality.  The result of the present study also showed that both the yogic 
exercise and brisk walking activity have positive effect on physical and 
physiological fitness. From the result of the study it was concluded that 12-week 
of yogic practice and brisk walking improved the flexibility and vital capacity 
and a significant decrease in blood pressure among middle aged women.  These 
results draw attention to the possible importance of yogic practice and brisk 
walking in the middle aged people to prevent age-related morbidity and improve 
the quality of life of this population.  
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Abstract 

Corporate governance concept emerged in India after the second half of 90s 
centaury due to liberalization and deregulation of industries and business and was 
introduced by the Industry association confederation of Indian industry (Cll), as a 
voluntary measure to be adopted by Indian companies. After that it obtained a 
mandatory status in early 2000s through the introduction of clause 49 of listing 
agreement, as all companies (of a certain size) listed with stock exchanges were 
required to comply with these norms. With the changing time there was also need for 
greater accountability of companies for their stakeholders. Need for corporate 
governance arise due to separation of management from ownership. For a firm success 
it is necessary to concentrate on both aspects social as well as economic. It needs to 
protect the interest of stakeholders and to be fair with producers, shareholders, 
communities etc. It needs to serve its all responsibilities in a best possible manner. 
Transparency in any business is pre requisite condition for the growth, profitability and 
stability of any business. The need for good corporate governance arise due to growing 
competition amongst business in all economic sectors at national as well as international 
level.  
Key words: Corporate Governance, Companies, Stakeholders, Management and 
Shareholders. 
 
INTRODUCTION: 

Corporate governance is a process, relation and mechanism set up for the 
corporations and firms based on certain guidelines and principles by which a company 
is controlled and directed. The principles provided in the system ensure that the 
company is governed in a way that it is able to set and achieve its goals and objectives 
in the context of the social, regulatory and market environment, and is able to maximize 
profits and also benefit those whose interest is involved in it, in the long run. The 
division and distribution of rights and responsibilities among different participants in the 
corporation (such as the board of directors, managers, shareholders, creditors, auditors, 
regulators, and other stakeholders) and inclusion of the rules and procedures for making 
decisions in corporate affairs are identified with the help of Corporate Governance 
mechanism and guidelines.  

Corporate governance refers to the way by which a corporation is governed. It 
is the technique which helps companies to maintain the balance between its internal 
affairs and stakeholders, i.e shareholders, management, customers, suppliers, financiers, 
government and society etc. provide material and non material information ato its 
outside parties. Governance means control and corporate governance means to control 
and managed the corporations. Corporate governance concept emerged in India after the 
second half of 90s centaury due to liberalization and deregulation of industries and 
business and was introduced by the Industry association confederation of Indian 
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industry (Cll), as a voluntary measure to be adopted by Indian companies. After that it 
obtained a mandatory status in early 2000s through the introduction of clause 49 of 
listing agreement, as all companies (of a certain size) listed with stock exchanges were 
required to comply with these norms. With the changing time there was also need for 
greater accountability of companies for their stakeholders. 
Need of corporate governance:  

Need for corporate governance arise due to separation of management from 
ownership. For a firm success it is necessary to concentrate on both aspects social as 
well as economic. It needs to protect the interest of stakeholders and to be fair with 
producers, shareholders, communities etc. It needs to serve its all responsibilities in a 
best possible manner. Transparency in any business is pre requisite condition for the 
growth, profitability and stability of any business. The need for good corporate 
governance arise due to growing competition amongst business in all economic sectors 
at national as well as international level.  
PRE REQUISITE FOR GOOD CORPORATE GOVERNANCE: 
Good corporate governance is primarily based upon the personal beliefs, values and 
ethics which configure the organizational values, beliefs and actions of its board. The 
board as a main functionary is responsible to ensure value creation for its stakeholders. 
It required clearly designed duties and powers of board presence of proper system for 
guiding, monitoring, reporting and controlling presence of visionary goals and mission 
to grow the Organization. Pillars of good corporate governance:- 
• Accountability 
• Fairness 
• Transparency 
• Stakeholder management 
Accountability: To account is to give a description or depiction of something that 
happens or happened. Accountability would therefore be taken to literally mean the 
process of giving and account of an event. The board should communicate to the 
company's shareholders and other stakeholders at regular intervals a fair balanced and 
understandable assessment of how the company is achieving its business purpose and 
meeting its other responsibilities. Accountability is defined as the assignment of 
responsibility to specified persons or groups within the corporate enterprise for 
undertaking definite tasks to produce certain results or outcome and holding such 
persons or groups responsible for doing the assigned task properly.  
Fairness:-Fairness means treating all stakeholders including minorities reasonably 
equitably and provide effective redress for violations, establishing effective 
communication mechanism is important to ensure just and timely protection of 
resources and people asset as well as correcting of wrongs. 
Transparency:-Transparency means having nothing to hide that allows its process and 
transactions observable to outsiders. It also makes necessary disclosure, informs anyone 
affected about its decisions . Transparency is a critical component of corporate 
governance because it ensures that all of entity's actions can be checked at any given 
time by an outside observer. Inefficiency and lack of transparency in corporate 
governance that often lead to scandals and frauds are major challenges facing the 
corporate world. These have bumpered the smooth functioning of companies and stock 
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markets and have negative effect on the long term investment which is crucial for 
sustained growth of economy. 
Stakeholder Engagement:-Those changed with governance should identify the key 
stakeholders and how they interact with the business and how they are engaged with to 
ensure the best outcome for the organization. 
The Mechanism of Corporate Governance: 
 Express or implied contracts between the stakeholders and the company for the 

distribution of rights, duties, rewards and liabilities,etc among different participants 
in the corporation.  

 Procedure for proper control and supervision of information flow in the company, 
i.e., a proper mechanism of checks-and-balances, and  

 Procedures for resolving and reconciling the conflicting interests and decisions of 
different participants in the corporation.  

This mechanism ensures accountability of the Board of Directors to all 
stakeholders of the corporation i.e. managers, shareholders, suppliers, creditors, 
auditors, regulators, employees, customers and society in general; for giving the 
company a fair, clear and efficient administration. So it is not just mere company 
administration but a corporate management system. It is a code of conduct that must be 
followed for running and proper functioning of a corporate entity.  

Ever since India's biggest-ever corporate fraud and governance failure 
unearthed at Satyam Computer Services Limited, the concerns about good Corporate 
Governance have increased phenomenally. Corporate governance also provides the 
structure through which the objectives of the company are set, and the means of 
attaining those objectives and monitoring performance are determined. Good corporate 
governance should provide proper incentives for the board and management to pursue 
objectives that are in the interests of the company and shareholders, and should facilitate 
effective monitoring, thereby encouraging firms to use recourses more efficiently." 
Regulatory framework: 

The Indian statutory framework has, by and large, been in consonance with the 
international best practices of corporate governance. Broadly speaking, the corporate 
governance mechanism for companies in India is enumerated in the following 
enactments/ regulations/ guidelines/ listing agreement:  
 The Companies Act, 2013 inter alia contains provisions relating to board 

constitution, board meetings, board processes, independent directors, general 
meetings, audit committees, related party transactions, disclosure requirements in 
financial statements, etc.  

 Securities and Exchange Board of India (SEBI) Guidelines: SEBI is a regulatory 
authority having jurisdiction over listed companies and which issues regulations, 
rules and guidelines to companies to ensure protection of investors.  

 Standard Listing Agreement of Stock Exchanges: For companies whose shares are 
listed on the stock exchanges.  

 Accounting Standards issued by the Institute of Chartered Accountants of India 
(ICAI): ICAI is an autonomous body, which issues accounting standards providing 
guidelines for disclosures of financial information. Section 129 of the New 
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Companies Act inter alia provides that the financial statements shall give a true and 
fair view of the state of affairs of the company or companies, comply with the 
accounting standards notified under s 133 of the New Companies Act. It is further 
provided that items contained in such financial statements shall be in accordance 
with the accounting standards.  

 Secretarial Standards issued by the Institute of Company Secretaries of India 
(ICSI): ICSI is an autonomous body, which issues secretarial standards in terms of 
the provisions of the New Companies Act. So far, the ICSI has issued Secretarial 
Standard on "Meetings of the Board of Directors" (SS-1) and Secretarial Standards 
on "General Meetings" (SS-2). These Secretarial Standards have come into force 
w.e.f. July 1, 2015. Section 118(10) of the New Companies Act provide that every 
company (other than one person company) shall observe Secretarial Standards 
specified as such by the ICSI with respect to general and board meetings.  

Review of Literature:  
Review of related literature makes the investigator fully aware with the 

previous work that has been done. It also provides an opportunity of gaining insight into 
the method, measures, subject and approaches employed by the other researchers.  
Singhal (2012) The researcher has investigated the importance of Corporate governance 
for the new developments in a worldwide viewpoint. They have also compared major 
issues of PSU in India, there performances and responsibility with public sector in India. 
Managerial autonomy, board structure, roles undertaken by nonexecutive directors and 
compliance with SEBI policies for planning and executions. These are the factors they 
have gone through in their research. Researcher has also suggested that government 
should frame good policy for each PSU to safeguard its effective working and suggest 
severe CG practices for the unlisted PSU also. 
Rupali, M (2015) The Public Sector Undertakings counted very poorly on Corporate 
Governance and compulsory by the government. The state-owned Companies has 
violated rules related to boards Independence, nominations, Corporate Social 
Responsibility Committees, appointment of Auditor and Women Director on the board. 
According to Stakeholders Empowerment Services (SES) studied the top 27 Public 
Sector Undertakings the research says that 25 do not meet the criteria for Independence 
of the board, while nearly 25% do not have a women Director, almost 50% failed to 
create a compliant CSR Committee, 80% do not have compliant committee and 
Nomination and remuneration Committee. 
Ravi (2016) It is a case of collective failure of the system in India. Ruling party and 
opposition parties played a blame game. Appointments of CEO through political 
involvement. Bank has not made the official complaint. He has provided the solution of 
this problem in India is to provide teeth to the watch dog organizations like SEBI, grant 
more powers to investigating agencies like CBI, ensuring more accountability from 
public banks, strengthen the other supervisor institutions and decongest courts and 
bringing culprit to swift justice. The corporation must be made to follow the corporate 
governance practices both in letter and spirit is suggested by him.  
K. M. (2017) The purpose of the paper was to analyze the legal provisions relating to 
the protection extended to the private employees who blows the whistle. The research 
has been done from primary and secondary data where researcher has read the whistle 
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blowers Protection act, 2011, official secrets act 1923, Right to information act 2005 
etc. He has found that this Acts provides a mechanism to receive complaints and inquire 
into allegations of corruptions or misuse of power by the public servant only. The need 
of exhaustive and complete law is also necessary so that the evils like corruption can 
curbed completely and effectively. 
Methodology: 

The method used in this paper is descriptive-evaluative method. The study is 
mainly review based. It is purely supported by secondary source of data, i.e. books, 
journals, papers and articles and internet.  
Objectives:  
 The main objectives of this paper is based on following headings:  

 To examine the importance of corporate Governance in India. 
 To evaluate of effect of corporate Governance on any sectors.   

CORPORATE GOVERNANCE UNDER THE COMPANIES ACT, 2013: 
Many high profile corporate governance failure scams like the stock market 

scam, the UTI scam, Ketan Parikh scam, Satyam scam, which was severely criticized by 
the shareholders, called for a need to make corporate governance in India transparent as 
it greatly affects the development of the country. The Indian Companies Act of 2013 
introduced some progressive and transparent processes which benefit stakeholders, 
directors as well as the management of companies. Investment advisory services and 
proxy firms provide concise information to the shareholders about these newly 
introduced processes and regulations, which aim to improve the corporate governance in 
India. Corporate advisory services are offered by advisory firms to efficiently manage 
the activities of companies to ensure stability and growth of the business, maintain the 
reputation and reliability for customers and clients. The top management that consists of 
the board of directors is responsible for governance. They must have effective control 
over affairs of the company in the interest of the company and minority shareholders. 
Corporate governance ensures strict and efficient application of management practices 
along with legal compliance in the continually changing business scenario in India. 
Corporate governance was guided by Clause 49 of the Listing Agreement before 
introduction of the Companies Act of 2013. As per the new provision, SEBI has also 
approved certain amendments in the Listing Agreement so as to improve the 
transparency in transactions of listed companies and giving a bigger say to minority 
stakeholders in influencing the decisions of management. These amendments have 
become effective from 1st October 2014.  
New Provisions for Directors and Shareholders: 
 One or more women directors are recommended for certain classes of companies 
 Every company in India must have a resident directory 
 he maximum permissible directors cannot exceed 15 in a public limited company. If 

more directors have to be appointed, it can be done only with approval of the 
shareholders after passing a Special Resolution 

 The Independent Directors are a newly introduced concept under the Act. A code of 
conduct is prescribed and so are other functions and duties 

 The Independent directors must attend at least one meeting a year 
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 Every company must appoint an individual or firm as an auditor. The responsibility 
of the Audit committee has increased. 

 Filing and disclosures with the Registrar of Companies has increased 
 Top management recognizes the rights of the shareholders and ensures strong co-

operation  between the company and the stakeholders 
 Every company has to make accurate disclosure of financial situations, 

performance, material matter, ownership and governance. 
Additional Provisions: 
 Related Party Transactions – A Related Party Transaction (RPT) is the transfer of 

resources or facilities between a company and another specific party. The company 
devises policies which must be disclosed on the website and in the annual report. 
All these transactions must be approved by the shareholders by passing a Special 
Resolution as the Companies Act of 2013. Promoters of the company cannot vote 
on a resolution for a related party transaction.  

 Changes in Clause 35B – The e-voting facility has to be provided to the shareholder 
for any resolution is a legal binding for the company.  

 Corporate Social Responsibility – The company has the responsibility to promote 
social development in order to return something that is beneficial for the society.  

 Whistle Blower Policy – This is a mandatory provision by SEBI which is a vigil 
mechanism to report the wrong or unethical conduct of any director of the 
company. 

Conclusion: 
Corporate governance practices are playing an important role in the growth of 

companies. So the conclusion of study is that this moral practice should have to follow 
by all organizations for smooth running of business, for formulate good corporate 
image, to increase the transparency in corporate affairs and at the end to protect the 
interest of its stakeholders. Corporate Governance is one of the important criteria for 
foreign institutional investors to decide on which company to invest in. The corporate 
practices in India emphasize the functions of audit and finances that have legal, moral 
and ethical implications for the business and its impact on the shareholders. The Indian 
Companies Act of 2013 introduced innovative measures to appropriately balance 
legislative and regulatory reforms for the growth of the enterprise and to increase 
foreign investment, keeping in mind international practices. The rules and regulations 
are measures that increase the involvement of the shareholders in decision making and 
introduce transparency in corporate governance, which ultimately safeguards the 
interest of the society and shareholders. Corporate governance safeguards not only the 
management but the interests of the stakeholders as well and fosters the economic 
progress of India in the roaring economies of the world.  
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  Environmental ethics is a part of environmental philosophy. It extends the 
traditional boundaries of ethics from human beings to non-human world. Human beings 
make ethical decisions which will lead to preservation of our environment. All 
phenomena in the world is a manifestation of the same ultimate reality. This reality is 
the essence of the universe, underlying and unifying the multitude of things. 

 
   When the mind is disturbed, the multiplicity of things is produced, but when the 

mind is quieted, the multiplicity of things disappears. The basic oneness of universe is 
the central characteristic of mystical experience. This realization can be correlated with 
modern science. The picture of an interconnected cosmic web which emerges from 
modern atomic physics has been extensively in the East to convey the mystical 
experience of nature. Brahman is the unifying thread in the cosmic web, the ultimate 
ground of all being, according to the Upanishads. 

 
Ecological awareness in the deep sense recognizes the fundamental interdependence 

of all phenomena and individuals and societies in the cyclical process of nature. Holistic 
world view sees the world as an integrated whole rather than a dissociated collection of 
parts. It can also be called an ecological world view. The deep ecological awareness is 
spiritual awareness. The awareness of unity and mutual interrelation of all things and 
events, the experience of all phenomena as manifestation of a basic oneness.  

 
   Indian environmentalism has been about social justice. It was concerned with 

differential access to natural assets and ecosystem services during 1970s and 1980s. The 
Bhopal Gas Disaster of 1984 raised new issues related to industrial risk and safety. 
Conservation ethics is an area which focuses on allocation of natural resources and their 
protection. We should preserve the biological diversity and natural world with its 
animate and inanimate objects.  

 
    Environmental racism is a form of environmental injustice in which the impacts 

are identified as falling primarily on people of color.  The term was coined in 1987 
study drawing together US census data and government data on the location of toxic 
waste sites; the study documented “clear patterns which shows that communities with 
greater minority percentages of the population are more likely to be the sites of 
commercial hazardous waste facilities.” 

 
Eco centrism is a term used to denote nature-centered system of values. It is a 

holistic approach. The justification for eco centrism consists in an ontological belief and 
subsequent ethical claim. The ontological belief denies that there are any existential 
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divisions between human and non-human world. It gives intrinsic value to non-human 
world. It leads to egalitarianism. We should preserve biodiversity and animal rights.  
Eco-justice holds together commitments for ecological sustainability and human justice. 
Human justice must involve care for the environment. 

 
Gandhiji once said that nature provides everything for one’s need but not for his 

greed. Albert Scheweitzer used the phrase ‘reverence for life’ by which he meant that ‘I 
am life which wills to live and I exist in the midst of life which wills to live’. What is 
implied is, “it is good to maintain and cherish life, and it is evil to destroy and to check 
life”. Life is sacred.   

 
Every human being is a part of nature and whatever action he does will have its own 

consequences. The environmental problems are caused by the over-exploitation of 
resources and excessive emission of poisonous gases. They are the outcome of greed for 
maximization of return of benefits.  

 
Man has been disturbing the orderly balance of nature.He should realize the damage 

he has done on the planet. If a man’s intellect is responsible for all the progress of 
mankind, his arrogance and lack of wisdom are responsible for environmental 
degradation. Man should have examined the consequences of his activities in terms of 
their possible negative impact on the environment.  

 
     The elements of the life supporting system-air, water, earth flora and fauna as 

well as other living and non-living beings are interrelated and interdependent. The entire 
process is self-generating and auto-sustainable. As long as man, as part of this system 
worked in harmony with nature and used the resources for his normal sustenance, it 
caused minimal damage to the ecosystem. With the rise of physical science dissection 
nature for the purpose of examining and reassembling it according to human 
specification began. Human activities assumed such enormous dimensions that the life 
supporting system could no longer sustain these. The industrial revolution accelerated 
this process. 

 
    Environmental problems are really social problems. They begin with people as 

the cause, and end with people as victims. It is people who create bad environment and 
a bad environment brings out worst in people. Environmental problems created by 
human activities, have caused the natural disasters, which are menacing the very 
survival of ours. The modern sciences and technology are also indirectly responsible 
for the present pathetic ecological conditions. The twenty first century is remarkably 
characterized by the advancement of information and technology.  The century also 
marks the increasing severity of environmental problems or eco-crisis.  

 
Philosophers have thought about nature for millennia.Earth provides a reliable home 

to all species so long as the system remains stable. An ecosystem operates sustainable if 
its inputs and outputs are balanced. The biosphere is affected by the pollutants and cause 
long term consequences on the earth. Human beings ought to find nature morally 

Page 159 of 193



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal :VOLUME:9, ISSUE:9(3), SEPTEMBER :2020 

 

www.ijmer.in  
   

considerable in itself, i.e. intrinsic value in itself. We must have a spiritual awareness as 
a guide for our relationship to the world. 
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ABSTRACT 

Citric aciddemand increasedin the different industries (fermented food items, 
beverages and pharmaceutical industries).  Ancient source of citric acid was citrus fruits 
which contain 6 to 9% of citric acid. It was obtained by the processing of citrus fruits 
and precipitation of calcium salt. Traditional method citrus fruits could not sufficient for 
fulfill the growing demand of citric acid production. Hence alternative source of citric 
acid is a microbial origin. Many microorganisms are involved in the production of citric 
acid. 

 
 In the present study Aspergillusniger is considered more suitable than the other 
microorganisms for production of citric acid by fermented broth method. Many factors 
are affecting invitro production of citric acid. It was confirmed from tabular reading that 
sucrose was a suitable at 13 % to 15 % carbon source(Currie, 1917). Many factors were 
affecting fungal origin production of citric acid like strain of microorganism, 
temperature, carbon source, PH etc. were considered. Pure strain of Aspergillus niger 
was obtained from soil samples from different localities and from lemon fruits, 2% 
methanol added into culture medium gives higher yield, 13% sucrose was better carbon 
source than the glucose, 4.5 PHacidic was suitable for healthy production of citric acid in 
vitro condition. Healthy growth was found at 28-30 0 CtemperatureAftab Nadeem et al 
(2010).  
 
Key Words: Soil, lemon fruit, Citric acid, Fermentation broth, Aspergillus niger etc. 
 
Introduction: 
 

Citric acid is widely used an acidifying agent and antioxidant in a fermented 
food items, beverages and pharmaceutical industries (Kapoor et. al, 1982). Microbial 
fungal origin Citric acid was obtained by submerged fermentation of Aspergillus niger. 
The yield of citric acid depends upon composition of culture medium and on the 
microbial strain(Aftab Nadeem, et al,2010). Citric acid production using A. niger is 
influenced by the process variables such as initial sucrose concentration, pH, nutrient 
concentration, additive, incubation period, temperature etc. However, demand for Citric 
acid production is increasing faster than its production and hence requires more 
economical process. The fitness of solution would be measured by determining the total 
weight of the proposed solution. Healthy growth of fungus means more quantity of 
citric acid (K.Anand Kishor, et al 2008). 
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 In the present study screened different factors for production of citric 
acid like methanol, higher yielding strain of A. niger, carbon source, pH etc. were 
considered. Isolation and maintained pure cultures of Aspergillus niger from soil sample 
collected from different localities, suitable 2% methanol added into culture medium 
gives higher yield, 13% sucrose was gives higher yield than the glucose, 4.5 PH was 
found more suitable for production ofcitric acid in vitro and in 28-300 temperature  
healthy growth was found (Chaturvedi Madhusudan  et al 2010). 
 
MATERIALS AND METHODS: 

Aspergillus niger is a fungus recommended for the production of various 
metabolites. Citric acid is one of the important organic acids synthesized and released 
on synthetic medium by this fungus. Natural source of Aspergillus niger is a soil, hence 
soil from different localities from Nashik District was collected and tested for higher 
yielding strain of Aspergillus niger for the production of citric acid. It also isolated from 
lemon fruits. 

 
1. Screening of Aspergillus niger for citric acid production: Selection and isolation of 
micro-organism (A. niger) which produces high amount of citric acid. Primary screening 
determines which microorganism is able to produce a citric acid followed by secondary 
screening to determine capacity of that organism producing quantitatively (Abdullah – 
Al –Mahin et al 2004). 
 
2. Isolation of Microorganism: The natural source of Aspergillus niger is the soil. 
Collection of soil samples from different locations with respect to PH of the soil. In this 
way ten soil samples were collected and diluted 1/100, 1/1000 and 1/10000 of each 
sample. The soil samples were diluted,analyzed and they were purified by sub culturing 
on Czepecks Dox agar slants. Culture Plates were incubated at 300C and isolated 
cultures were observed and they were purified by sub culturing on Czepecks Dox agar 
slants. Isolation of A. nigerfrom lemon fruits and pure culture isolated and maintained. 
Similar to soil screening lemon strain tested for citric acid production. 
 Similarly, fresh and healthy lemon fruits were selected. Cleaned lemon fruits were 
soaked in the water and placed in the closed container for a week (5- 7 days). After 
incubation pure cultures of Aspergillus nigerisolated from lemon fruits and maintained 
on suitable culture medium. 
 
3. Screening for organic acid production: Spore from slant cultures were inoculated 
on sterile Czepeck’s Dox agar medium plates incorporated with Bromo-cresol green 
dye. Inoculated plates were incubated at 280C for one to two days and checked color 
change blue to yellow indicates organic acid production. 
 To study the effect of media component on citric acid fermentation, all the components 
except one to be studied are kept constant with respect to the control medium and one 
component concentration is changed in particular range. Fermented broths were 
analyzed for the production of citric acid by selected strains of Aspergillus niger. 
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 Table No.1: Screening for citric acid yield and selection of strains 

 
Table No.2: Effect of different carbon source % on the production of CA by Aspergillus 
niger 
Carbo
n 
source 

Yield mg/ml 
Sucrose 

Yield mg/ml 
Glucose 

Yield mg/ml 
Galactose 

Yield mg/ml 
Fructose 

% LF
1 

FS
3 

CC
5 

LF
1 

FS
3 

CC
5 

LF
1 

FS
3 

CC
5 

LF
1 

FS
3 

CC
5 

10 1.6 2.1 1.9 1.4 1.1 1.3 1.1 0.8 0.8 1.2 1.6 1.7 
11 1.9 1.8 1.9 1.4 1.6 1.3 0.5 0.8 0.9 1.1 1.5 1.3 
12 2.5 2.6 2.8 1.8 1.6 1.9 0.9 0.7 1.0 1.2 1.5 1.4 
13 4.7 3.9 3.6 2.9 2.4 1.8 0.6 0.9 1.6 1.6 1.8 1.2 
14 3.1 2.9 2.6 2.4 2.1 2.3 1.1 1.5 1.7 1.9 2.0 1.6 
15 2.9 2.4 2.1 1.9 1.8 1.8 0.9 0.8 0.7 1.7 1.9 1.4 
16 1.8 1.4 1.3 1.0 1.2 1.3 0.5 0.7 0.6 0.9 0.9 0.8 
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Table No. 3: Effect of pH on the production of CA by Aspergillus niger 

Sr.No. pH LF1 FS3 CC5 
1. 2.5 2.6 2.8 2.9 
2. 3.0 2.8 2.8 3.0 
3. 3.5 3.0 3.1 3.3 
4. 4.0 2.9 3.5 3.9 
5. 4.5 3.9 3.7 3.8 
6. 5.0 1.8 2.1 1.9 
7. 5.5 1.3 1.2 1.5 

 

0
0.5

1
1.5

2
2.5

3
3.5

4
4.5

5

LF1 FS3 CC5 LF1 FS3 CC5 LF1 FS3 CC5 LF1 FS3 CC5

CA
 p

ro
du

ct
io

n

Carbon source percent

Effect of carbon source on CA production

0
1
2
3
4
5

1 2 3 4 5 6 7

CA
 p

ro
du

ct
io

n

pH 2.5    3.0       3.5          4.0     4.5         5.0        
5.5

Chart Title

LF1 FS3 CC5

Page 164 of 193



  
INTERNATIONALJOURNAL OF MULTIDISCIPLINARYEDUCATIONALRESEARCH 

ISSN:2277-7881; IMPACT FACTOR :6.514(2020); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal :VOLUME:9, ISSUE:9(3), SEPTEMBER :2020 

 

www.ijmer.in  
   

Table No.4: Ascending chromatography of organic acid and test solution  
Sr. 
No. 

Sugar Distance 
travelled by 

solvent 

Distance 
travelled by 

solute 

Rf % Rf 

1. Citric acid 10.0 4.0 0.4 40 
2. Oxalic acid 10.0 5.0 0.5 50 
3. Succinic 

acid 
10.0 6.0 0.6 60 

4. Test 10.0 4.0 0.4 40 
 
RESULT AND DISCUSSION: 

Table No.1 Soil from various areas were collected and different cultures 
isolated from it. These were checked for citric acid production.Similarly, different 
cultures of A. nigerisolated from lemon and college campus garden soils. The soil pH 
was checked of the collected soils. Samples were tested for citric acid production and 
results were noted (SING, S.P, 1998).The highest yield was reported from LF1, FS3 and 
CC5. It was found that the highest yield was found when the pH of soil was 4.5, above 
this pH the yield was less. These three higher yielding strains were used for further 
experiments(Ashish Kumar and V.K. Jain, 2008) 

Table2, when all the three cultures were tested for variation in sugar 
concentration (Sucrose and glucose). It was found that glucose is not a suitable carbon 
source for citric acid production.Culture medium with sucrose showed higher yields. It 
was reported that the at sugar concentration 13% all the three cultures gave the higher 
yield. It was also found that sugar concentration (15% to 18%) the yield reported was 
less as compared to 13%. Kovats (1960) reported that higher sugar concentration (15 to 
18%) greater amount of residual sugars remains in the medium and process become 
uneconomical. 

Table3,pH was play important role in the production of citric acid invitro. pH 
acidic (2.5 to 5.5) were tested for citric acid production. It was found that the pH of 4.5 
was found to be suitable for all the three cultures for the yield of citric acid (Gupta J.K., 
Heding L.G. &Jorgensen O.B. (1976). This showed the contrasts with the finding of 
Prescott and Dunn (1987) which claims that the initial pH for sucrose. 

Table4, Ascending chromatography was done by using the solvent system n-
Butanol, formic acid and water in the proportion of 10:2:5 respectively. It was prepared 
by separating funnel and out of the two layers upper organic layer was used. The 
fermented broth concentrated by evaporating it in a Petri dish. Chromatogram removed, 
dried and sprayed with 0.4% Bromo-Cresol Green prepared in ethanol (pH is equal to 
6.7) and Rf values were calculated and recorded. Calculated Rf value of samples 
werecompared with the different organic acids and from this it was confirmed that 
fermentation broth contains citric acid   
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Photograph: Primary Screening of Organic Acid Production on Culture Medium 
by using Bromocresol Green Dye 
 
 

 
Su-Succinic acid, O-Oxalic acid, Cs-Standard citric acid, T-Fermented broth  
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INTRODUCTION 

Cryptography is the study of information hiding and retrieval. Its main goal is to keep 
the data safe from unauthorized access. It includes the guidelines, algorithms and 
methodologies to safely and frequently limit or delay unauthorized access to essential 
information and helps certify all components in a communication. Cryptography can be 
applied anywhere in the TCP/IP stack, for all that it is not common at physical layer. 
Cryptography is also used in complicated protocols that help to achieve various security 
services, that is called as security protocols. For this several encryption techniques are 
existing which are used to avoid the information theft.  Diverse encryption techniques 
are used to guard the private information from unconstitutional use. This paper holds 
some of those recent existing encryption techniques and their security problems.  The 
field cryptography is becoming very important in today’s times as information security. 
Contemporarily more and more sensitive data is being stored on computers and 
transmitted over the Internet.  We need to ensure security and safety of information. 
Key words: Cryptography, Symmetric, Asymmetric, Encryption, Decryption, Key 
algorithm 

FUNDAMENTAL TERMS UTILIZED AS A PART OF CRYPTOGRAPHY 
 
A. Plain Text  

The elementary message that person wishes to another is defined as Plain Text. 
In cryptography the elementary message that has to be sent to the other end is given a 
special name as Plain Text. Suppose Alex wishes to send the message, “Hi Abu, how 
are you?” to Abu. Here “Hi Abu, how are you?” is the plain text.  
 
B. Cipher Text  
 

The message that cannot be unstated by any person or worthless 
communication is what we entitle as Cipher Text. In Cryptography the elementary 
message is transformed into incomprehensive message before the transmission of actual 
message.  
C. Encryption  
 

A procedure of converting simple Text into Cipher Text is called Encryption. 
Cryptographers use different kind of encryption methods to send confidential messages 
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through out an insecure channel. The procedure of encryption requires dual things - an 
encryption algorithm and a key. An encryption algorithm means the method that has 
been used in encrypt the data. Encryption happens at the sender’s side.  
 
D. Decryption  
 

The reverse process of encryption is called Decryption. It is the procedure of 
converting Cipher Text into simple Text. Cryptographers use the decryption algorithms 
at the receiver side to obtain the elementary message from message i.e. Cipher Text.  

The process of decryption has need of two things - a Decryption algorithm and 
a key. A Decryption algorithm means the method that has been used in Decryption. 
Generally, the encryption and decryption algorithm are identical but reverse.  
 
E. Key  

A key is a portion of information determines the practical output of a 
cryptographic algorithm. For encryption algorithms, a key specifies the conversion of 
plaintext into cipher text, and vice versa for decryption algorithms. Keys have varying 
levels of strength and higher numbers of bits to break because there is higher possible 
transformation of data bits. (Since bits are binary, the number of possible transformation 
for a key of x bits is 2x.)The special approach a key is used rely on whether it's used 
with asymmetric or symmetric cryptography. For example, if the Alice uses a input of 3 
to encrypt the simple Text “President” then Cipher Text formed will be “Suhvlghqw”. 
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F. Encoder  
 An encoder is the person that wants to send the message and uses encryption to make 
the message secure.  
 
G. Decoder  
 A decoder is the person who decrypts the message. This may be the planned receiver of 
the communication or may be an intruder, demanding to get access to the secret 
message.  
 
PURPOSE OF CRYPTOGRAPHY  

Data Authenticity 

 A user can prove their identification to another who does not have personal knowledge 
of their identification. Expert using digital certificates in a asymmetric cryptosystem. 
Kerberos is a common crypto graphic authentication system using symmetric 
cryptosystems 

Data Integrity  

 Ensures that the message received is the same as the message that was sent. Uses 
hashing to make a unique communication digest from the communication that is sent 
along with the point. Beneficiary uses a similar system to make a moment process from 
the message to contrast with the first one. A variation is used to create digital signatures 
to protect against mischievous alteration 

Non-Repudiation   

Ensures that neither the dispatcher nor the recipient of communication should 
be able to deny the broadcast. 

Access Control   

Only the official parties are able to right of entry to the given information. 
Network security involves the approval of access to information in a network, which is 
prohibited by the network administrator. The beginning encrypted data is specifying to 
as plain text. It is encrypted into cipher text and it will be decrypted into disposable 
plain text. Cryptography algorithms are ordered in view of the quantity of key that are 
utilized for encryption and unscrambling. 

THREE CRYPTOGRAPHIC SCHEMES  

Secret Key Cryptography or Symmetric Cryptography 

  Uses a solo key for together encryption and decryption. 
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Public Key Cryptography or Asymmetric Cryptography 

  Uses one key for encryption and another for decryption [8]. 

Hash Function  

 Uses a mathematical conversion to irrevocably “encrypt” information [7].  

 

 

 

 

 

 

 

 

 

 

 

CLASSIFICATION OF CRYPTOGRAPHY 

 There are predominant categories of cryptography depending on the type of safety keys 
used to encrypt/decrypt the facts. These two categories are: Asymmetric and Symmetric 
encryption techniques. [11] 

Symmetric Key Encryption  
In this Symmetric key encryption, the single secret key is used for both 

encryption and decryption process. Given a plaintext and the key, encryption produces 
unintelligible data, which is about the same length as the plaintext. Decryption is the 
reverse process of encryption, and this process uses the same key as encryption. It is 
also called as single key cryptography. There are various symmetric key algorithms 
such as DES, TRIPLE DES, AES, RC4, RC6, BLOWFISH [6]. 
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DES (Data Encryption Standard)  
DES is a symmetric square figure created by IBM. The algorithmic program 

uses aa 56-bit key to encipher/interpret a 64-bit piece of information.The key is 
constantly exhibited as a 64-bit hinder, each eighth piece of which is overlooked. In any 
case, it is regular to set each eighth piece with the goal that each gathering of 8 bits has 
an odd number of bits set to 1. 
Triple DES(3DES) 
 3DES is an improvement of DES; it is 64-bit piece estimate with 192 bits’ key size. In 
this standard the encryption strategy is like the one in the first DES yet connected 3 
times to expand the encryption level and the normal safe time. 3DES is slower than 
other piece figure strategies 
 AES 
  AES is a block cipher. It has variable key size of 128, 192, or 256 bits; default 256. It 
encrypts information piece of 128 bits in 10, 12 and 14 round depending on the key 
length.AES encryption is quick and adaptable; it can be executed on different stages 
particularly in small devices. Also, AES has been suspiciously experienced for 
numerous security applications. 
BlowFish 

Blowfish calculation is the essential kind of the symmetric key encryption that 
has a 64-bit piece measure and a variable key length from 32 bits to 448 bits by and 
large. since the key length is greater it's miles complicated to interrupt the code inside 
the blowfish set of rules. Moreover, it is prone to all of the attacks besides the 
susceptible key elegance assault. 
 
 
RC4  

RC4 is identified because the maximum commonly utilized circulation cipher 
in the world of cryptographyRC4 has a utilization in both encryption and decoding 
while the information stream experiences XOR together with a progression of produced 
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keys.It takes in keys of random lengths and this is called a producer of pseudo arbitrary 
numbers. The output is then XORtogether with the stream of information for you to 
generate a newly-encrypted data. 
Asymmetric Key Encryption 

Asymmetric cryptography, otherwise called open key cryptography, makes use 
of public and private keys to encrypt and decrypt data. The public key’s used for 
encrypting, whereas the Privatekey's used for decrypting. Two of the most generally 
used asymmetric key algorithms are:RSA and DSA. In case you will use asymmetric 
key encryption in a document exchange condition, the sender might want to preserve the 
public key, even as the receiver could need to hold the corresponding private key.  

The problem with secret keys is exchanging them over the Internet or a huge 
network even as preventing them from falling into the wrong hands. some person who 
knows the secret key can decode the communication. Single response is asymmetric 
encryption, in which there are dual linked keys--a key pair.  

A public key is made unreservedly accessible to any individual who should 
need to send you a message A second, private key is kept secret, so that only you 
recognize it. ’any message (text, binary files, or documents) which are encrypted 
through the usage of the public key can be decrypted through applying the same 
algorithm, however by way of the use the private key. Any message that is encrypted by 
utilizing the private key must be decrypted by utilizing the public key. Because of this 
you do no longer have to fear approximately passing public keys over the internet (the 
keys are supposed to be public). A trouble with uneven encryption, but, is that it's miles 
slower than symmetric encryption. It calls for a ways extra processing energy to each 
encrypt and decrypt the content material of the message. 
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RSA 
 RSA Asymmetric algorithm Rivest-Shamir-Adleman is the main frequently used for 
asymmetric algorithm (public key algorithm). It can be used to launch an encrypted 
communication without a disconnect exchange of secret keys. It can also be used to sign 
a communication. The security of RSA is basically considered equivalent to factoring, 
although this has not been proved. RSA calculation occurs with integers modulo n = p * 
q, for two huge top secret primes p, q. To encrypt a communication m, it is 
exponentiated with a tiny open exponent e. For decryption, the recipient of the 
ciphertext c = me (mod n) computes the multiplicative reverse d = e-1 (mod (p-1) *(q-
1)) and obtains cd = m e * d = m (mod n). The confidential key consists of n, p, q, e, d; 
the open key contains only n and e.  
 The trouble for the attacker is that compute the reverse d of e is assumed to be no easier 
than factorizing n. The key dimension should be better than 1024 bits for a logical level 
of security. Keys of dimension, say, 2048 bits should permit safety for decades. There 
are essentially numerous incarnations of this algorithm; RC5 is single of most frequent 
in use, and RC6 was a finalist algorithm for AES. [17] 

Diffie-Hellman 

Diffie-Hellman is the first asymmetric encryption algorithm, developed in 1976 
utilizing discrete logarithms in a limited field. Enables two clients to exchange a secret 
key over an insecure medium with no early secrets. Diffie-Hellman (DH) is a generally 
used key exchange algorithm. In various crypto graphical conventions, two gatherings 
wish to begin imparting. Be that as it may, we should accept they don't at first have any 
regular mystery and in this way can't utilize mystery key cryptosystems. 

 The key trade by Diffie-Hellman protocol remedies this situation by permitting 
the development of a typical secret key over an unreliable communication channel. It 
depends on an issue identified with discrete logarithms, to be specific the Diffie-
Hellman issue.  This issue is viewed as hard, and it is in some instances as hard as the 
discrete logarithm issue. The Diffie-Hellman convention is by and large thought to be 
secure when a suitable scientific gathering is utilized. Specifically, the generator 
component utilized as a part of the exponentiations ought to have a substantial period 
(i.e. arrange). For the most part, Diffie-Hellman isn't actualized on equipment. Diffie-
Hellman Algorithm the Diffie– Hellman key trade strategy permits two gatherings that 
have no earlier learning of each other to mutually build up a common mystery key over 
a shaky interchanges channel. This key would then be able to be utilized to scramble 
ensuing correspondences utilizing a symmetric key figure. The Diffie-Hellman 
convention is for the most part thought to be secure when a suitable scientific gathering 
is utilized. 
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Digital Signature Algorithm (DSA):  

Digital Signature Algorithm (DSA) is a United States Federal Government 
standard or FIPS for computerized marks. It was discourse by the National Institute of 
Standards and Technology (NIST) in August 1991 for usefulness in their Digital 
Signature Algorithm DSA determined in FIPS 186 [1], embraced in 1993. A minor 
revision turned into issued in 1996 as FIPS 186-1 [2], and the same old was multiplied 
further in 2000 as FIPS 186-2 [3].  

Computerized Signature Algorithm (DSA) is like the one utilized by ElGamal 
signature algorithm. It is genuinely effective however not as productive as RSA for 
signature confirmation. The standard characterizes DSS to utilize the SHA-1 hash work 
only to process message digests. The fundamental issue with DSA is the settled 
subgroup estimate (the request of the generator component), which constrains the 
security to around just 80 bits. Equipment assaults can be threatening to a few usages of 
DSS. In any case, it is generally utilized and acknowledged as a good algorithm. 

DIFFERENCE BETWEEN SYMMETRIC AND ASYMMETRIC ENCRYPTION 

 Symmetric encryption uses a only key that requirements to be shared among the 
public who need to accept the communication while asymmetrical encryption uses a 
couple of public key and a private key to encrypt and decrypt communication when 
communicating. 

 Symmetric encryption is an older method while asymmetric encryption is 
comparatively new. 

 Asymmetric encryption was introduced to balance the intrinsic difficulties of the 
requirement to add to the key in symmetrical encryption representation; removal 
must to be share the key by using a couple of public-private keys. 

 Asymmetric encryption takes comparatively extra time than the symmetric 
encryption. 

Selection of Right Cryptographic Scheme  

 The selection of right cryptographic technique depends on following constraints: 

Time  

 How much time will be needed for encrypting and decrypting the data and to fulfill the 
prerequisites before starting an  

Memory 

  How much memory will be needed in case of small devices like PDAs, smart cards, 
RFID tags.  
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Security  

 Selected encryption scheme should be the confidentiality, integrity (authentication, non-
repudiation) and availability.  

 Nature of Data  

It is the imparting data is how much classified, if the data is little in measure 
and very little imperative; at that point any encryption conspire is reasonable. In the 
event that data is exceedingly mystery or essential at that point joint half and half mix of 
symmetric and unbalanced plan will be appropriate 

Type of Data  

 In case of video data, the privacy is more important and considerable constraint. If the 
data is small and in video format the constrains (Time, memory, security) the use of 
asymmetric scheme but this selection is not sufficient because the third party 
particularly in case of Identity based Public Key Cryptography (ID-PKC) can view the 
video clip as they have all information (key(s), encrypted data). So in this case the data 
privacy is not anything. That’s why the type of data constraint is very important one 
which should not be neglected in case of right selection of cryptographic scheme. If data 
type is secret multimedia (personal video clip) then the symmetric scheme is good 
quality but hybrid encryption method (symmetric + asymmetric) can give the all safety 
objectives [9]. 

CONCLUSION: 
In this remote world these days, the security for the information has turned out 

to be exceptionally vital since the correspondence by transmitting of advanced items 
over the open system happen every now and again. In this paper different symmetric 
key encryption calculations and lopsided calculations were seen from numerous edges. 
Regular new encryption strategy is advancing consequently quick and secure traditional 
encryption methods will dependably work out with high rate of security. With regards to 
encryption, the most recent plans may fundamentally the best fit. You ought to 
dependably utilize the encryption calculation that is appropriate for the job needing to 
be done. Cryptography is a developing innovation which is imperative for arrange 
security. Some outstanding cryptographic calculations have been dissected in this paper 
to exhibit the fundamental contrasts between the encryption and decoding procedures. 
Notwithstanding the scientific hypothesis behind a calculation, the best calculation is 
those that are outstanding and very much reported on the grounds that they are all 
around tried and well-studied. Truth be told time is the main genuine trial of good 
cryptography, any cryptographic plan that stays being used a seemingly endless amount 
of time is in all likelihood great one. The quality of cryptography lies in the decision of 
the key; longer key oppose assault superior to anything shorter keys. Nobody can ensure 
100% security. However, we can move in the direction of 100% hazard 
acknowledgment. Misrepresentation exists in current business frameworks: money can 
be forged, checks changed, charge card numbers stolen. A decent cryptographic 
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framework strikes a harmony between what is conceivable and what is satisfactory. In 
this manner impressive research exertion is as yet required for secured correspondence. 
To conquer the issues in Symmetric Ciphers, Public Key Cryptography was produced, 
yet it has its own escape clauses. Most recent research is going on the themes like DNA 
Cryptography and Quantum Cryptography. In this way, we are proposing plan of half 
and half cryptographic for secure email in light of Android OS. 
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