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I. INTRODUCTION

“Leave your drug in the chemist’s pot

if you can heal the patients with food”

- Hippocrates

All of us face different challenges and obstacles during life and sometimes the pressure is hard to handle. When we feel overwhelmed or under the gun or unsure of how to meet the demands placed on us, we experience stress. Stress is a psychological and physiological response to the events that upset our personal balance in some way or other. These events or demands are known as stressors. Anything that forces us to adjust can be a stressor. This can be either a positive or a negative event. Regardless of whether the event is good or bad, if the changes bring strain to our coping skills and adaptive resources, the end result is the subjective feeling of stress and the body’s biological stress response.

Potential causes of stress are numerous. Stress may be linked to outside factors such as the state of the world and the environment in which we live or our own family. Stress can also come from our irresponsible behaviour, negative attitudes and feelings or unrealistic expectations. Recent researches suggest that anywhere from two third to 90 per cent of illness is stress related (www.helpguide.org/mental/stress/stress_signs.html).

Physical wear and tear caused by stress includes damage to the cardiovascular system and suppression of immune system. Stress compromises with the ability to fight off diseases and infections. It can even rewire the brain leaving a person more vulnerable to everyday pressures and mental health problems such as anxiety and depression. Stress affects the mind, body and behaviour in many ways. Signs and symptoms of stress vary from person to person, but all have the potential to harm one’s health, emotional well being and relationship with others. 
Some of the signs and symptoms that a person undergoing stress might experience include:

· Intellectual symptoms such as memory problems, difficulty in making decisions, poor concentration, confusion and negative or repetitive thoughts

· Emotional symptoms such as moody, anxiety, depression, anger, apathy and sense of being over whelmed

· Physical symptoms such as headache, digestive problem, muscle tension and pain, sleep disturbances, fatigue etc.

· Behavioural symptoms such as eating disorder, isolation of the self, neglecting responsibilities, over reacting and so on

(www.helpguide.org/mental/stress/stress_signs.html)

Health problems linked to long term effect of stress are heart attack, hypertension, stroke, cancer, diabetes, depression, obesity, substance abuse, ulcers, irritable bowel syndrome, memory loss, auto immune disease, insomnia, thyroid problems, infertility and rheumatoid arthritis.

There are different approaches to combat stress. Some of the strategies include yoga, meditation, positive therapy, physical exercise, massage, aroma therapy, taichi (a traditional Chinese mind-body relaxation exercise), qigong (a Chinese energy exercise where breathing and body movement recharge energy), imaginary exercise, self hypnosis, laughter therapy, music therapy, psychological relaxation therapy, medication and so on. Among all the methods a proper diet plays a crucial role in the management of stress. During the period of stress, when one is expected to have more emotional, physical and intellectual resilience, a healthy person is in a better position to combat the situation easily than an unhealthy and malnourished person.

One needs all the nutrients in sufficient quantity and some specific nutrients more than others for healthy living. To ensure that our body gets all the nutrients that we may need to face any situation, we need to consume a balanced diet that provides us with all the 40 to 60 nutrients that are essential  (www.holisticonline.com/stress/stress_nutrition.htm).

These nutrients include various kinds of vitamins, minerals, amino acids and fatty acids. Since stress uses up all the nutrients that we have in our body at a faster rate, we should ensure that we have adequate amounts of all the nutrients especially magnesium, potassium and calcium. Studies have shown that body depletes its stores of nutrients during stress, mainly proteins, B vitamins as well as vitamin C and A (www.holisticonline.com/stress/stress-nutrition.htm).

Adolescence is the transitional stage of development between childhood and full adult hood, representing a period of time during which a person is biologically adult but emotionally immature. Adolescence is generally considered to begin around the age of 13 and stop around 24 years. This period is identified with dramatic changes in the body, along with the developments in a person’s psychology and academic career. Adolescence is typically accompanied by emotional upheavals and behavioural turbulence (Kumar, 2006).

Adolescence is a time where an individual faces a myriad of physical, cognitive, psychological and social changes representing a time of stress ambiguity. Experiencing stressful life events during this time introduces yet another challenge for the adolescents to address. Life stressors are hypothesized to increase adolescent emotional distress and delinquent behaviours and these dimensions of mal adjustment would lead to increased stress.

The foods we eat affect the body and they may have even more of an influence on how the brain works, its general tone, level of energy and how it handles its tasks. Mood, motivation and mental performance are powerfully influenced by diet.

The brain is an extremely metabolically active organ, making it a very hungry one, and a picky eater at times. It is becoming very clear through research studies around the world that the right food, containing natural neuro chemicals, can enhance mental capabilities and helps  to concentrate, tunes sensory motor skills, keeps  motivated, magnifies memory, speeds up reaction times, defuses stress and also prevents brain aging.

Thinking is a biochemical process. For the brain cells to communicate effectively with each other to create neural pathways, they require chemicals called neuro transmitters. It is possible to boost alertness, memory and stress resistance by supplying food components that are precursors of important brain neuro transmitters which are the messengers carrying message from one neuron to another. Neuro transmitters are made from amino acids found in protein foods. Vitamins and minerals are required to convert ordinary amino acids in to these powerful neuro transmitters. These are found in the food we eat, hence some foods are called as ‘Brain foods’ or ‘Neuro nutrients’. The three key neurotransmitters are acetylcholine, dopamine and serotonin (www.psycologytoday.com/articles/pto-2031028-000010.htm).

Acetyl choline excites other neurons and is responsible for memory. It is involved with voluntary movements of muscles, behavioural inhibition, drinking and memory. People with Alzheimer’s memory loss may have less acetyl choline or its activity is blocked. Acetyl choline rich foods include egg yolk, peanuts, wheat germ, liver, meat, fish, milk, cheese and vegetables. Dopamine generally excites and is involved with movements, attention and learning. It is involved with voluntary movements and emotional arousal. People with Parkinson’s disease have less or damaged dopamine which causes tremors, loss of balance etc. All the foods rich in protein are rich in dopamine. Serotonin is involved in arousal of sleep, mood, appetite and sensitivity. It is also excitatory and is the part of brains reward system producing feelings of pleasure. People who suffer from clinical depression may have too little serotonin active in the synapses. 

With this back ground on stress and neuro nutrients, a study was planned to evaluate the effect of selected anti stress supplements like  Vitamin C, Omega 3 Fatty Acid, Ashwagandha, Milk and Banana on selected adolescents.

Vitamin C is required by the brain to make neurotransmitters. The brain has special vitamin C pump that draws extra vitamin C out of blood and concentrates it in the brain. Decreased vitamin C level leads to hyper irritability, fatigue and symptoms associated with stress and depression (Plenum, 1989).

Omega 3 fatty acid is called as the brain building fat. Its major component is Docosa Hexaenoic Acid (DHA). DHA is the primary structural component of brain tissues. So it stands to reason that a deficiency of DHA in the diet could translate into a deficiency in brain function. Research is increasingly recognizing the possibility that DHA has a crucial influence on neurotransmitters in the brain, helping the brain cells to communicate better with other cells. Persons who consume a diet high in omega 3 fatty acid had a lower incidence of degenerative diseases of the central nervous system.

United States Department of Agriculture certified ashwagandha made from the root of the ashwagandha plant as a potent nutritional supplement that rejuvenates, energizes and minimizes the effect of stress on our body. With ashwagandha we will feel calm, have more clarity of mind and experience enhanced vitality (www.bodyecology.com).

Banana is a good source of potassium, magnesium and calcium. These minerals are called as anti stress minerals because they have a calming effect when taken and protect arterial lining from stress caused by sudden blood pressure changes (www.theherbsplace.com).

Milk is high in antioxidants, thiamine (Vitamin B2) and cyanocobalamin (Vitamin B12) as well as protein and calcium. Foods containing calcium and magnesium are valuable because of their smoothening effects on muscles (www.clicks.co.za).
The study was planned with the following objectives to

· Screen adolescents for stress using stress scale and grade them according to levels 

· Select subjects based on the levels of stress

· Assess their nutritional status and dietary pattern

· Select and supplement the anti stress supplements to the subjects for a specific period and evaluate the extent of stress relief and

· Develop a programme and to educate adolescents on food based approach to relieve from stress.

II. REVIEW OF LITERATURE

The literature pertaining to the study on the “Effect of Education and Supplementation of Neuro Nutrients in Stress Management on Selected Adolescents” is discussed under the following heading.

A. Adolescence and stress

B. Practices/ techniques used to reduce stress

C. Diet and stress

D. Neuro transmitters and

E. Neuro nutrients

A. Adolescence and stress

Dube (1991) defined adolescence as a chronological life span.             It is a transition period from childhood to adult hood, where 12 - 15 years are considered as early adolescence and 16 - 18 years considered as a period of late adolescence. In the views of Hoffman (1996) adolescents are considered to be no longer children but not yet adults. Clearly adolescence is a time of considerable physical, cognitive and social growth.

According to Lal (2002) the second decade in the life namely adolescence is a crucial decade. During this phase of growth and development, most significant changes occur which need the supportive environment of family, teachers and community, health personnel and peer group.

Kusuma (2000) views that any deprivations during adolescence is believed to adversely affect the out come of pregnancy resulting in increased maternal mortality, low birth weight and poor nutritional status of infants.

Adolescents form 20 per cent of our population. Adolescence is a crucial period, since an adolescent is still a developing child. The physical and psychological changes that occur during this period make it a vulnerable period Kusuma (2003).

Story and Croll (2001) reviewed that adolescents had a less significant knowledge regarding healthy foods. According to Story et al., (2001) despite the importance of healthful eating during adolescence, studies have consistently shown that adolescents as a group have poor eating habits that do not meet the current dietary recommendations.

There is also evidence that dietary quality declined from childhood to adolescence. Intake of fruits, vegetables, milk and fruit                   juices decreased and intake of soft drinks increased during adolescence               (Lytle et al., 2002).

Researchers found that adult rats exposed to stress during adolescence showed a significant decrease in a specific protein found in hippocampus, a brain region important for learning and memory. From the study it is proved that adolescence may be more vulnerable to the effect of stress than other age groups (www.researchmatters.harvard.edu/story.php? article_id=749).

New research indicates that exposure to stress during puberty results in abnormal aggressive and submissive behaviours as well as neuro biological alterations (www.sciencedaily.com/release/04/1980410 101339).

Adolescents are exposed to increased rates of stressful life experiences and there is some evidence that increased rates of psychological problems are associated with this developmental period (www.science daily.com).

According to Nancy et al., (2006) adolescents are prone to many stressful life events. Factors like their family’s economic status, history of immigration, location of their neighbour hoods and schools all these play a major role in inducing stress.

Compass et al., (2004) reported that the ways by which an individual cope with stress are of central importance for prevention of mental health and adjustment problems. Coping ability is very poor during adolescence and leads them to face negative events of stress.

According to Ford et al., (2004) adolescents, in particular are exposed to high rates of stressful life experiences like romantic breakups, community violence and rape. There is some evidence that increases in stressors account, at least in part, for the increased rates of psychological problems and stress.

In the views of Einstein (2004) the common stress producers for teens included failing an exam, physical appearance, evaluation by others, the future, problems with peers, disagreement with the teacher, parents and so on.

According to Robert (2003) adolescence is a time of high stress for teenagers and parents alike. Stress is the usual result of any rapid change and rapid change is what adolescence is all about. He categorized stress in to

· Biological stress

· Family stress

· Peer stress and 

· Societal stress

According to yahoo news, severe stress in adolescence such as neglect, may permanently affect an adolescent brain, causing changes in area important for learning and memory. Stress alters the chemical composition of the brain during a critical growth period, reducing the ability to remember and learn (www.yahoonews.com/ib/2003//stress-in-adolescence-affect sbrain.htm).

According to Rane (1967) life stress plays a precipitating role in the onset of physical and physiological disturbances. Bhola et al., (2006) found that among 446 students studied 11 per cent of the adolescent girls had emotional disturbances due to stress.

B) Practices / techniques used to reduce stress

(i) Yoga and stress

Differences in mood of college students taking different courses (Hatha yoga, swimming, exercise and lecture) were analysed before and after the courses using the profile mood states and the state of anxiety by inventory. Results suggest that all the courses could reduce stress (Berger, 1998).

According to Paulehree (2006) stress management through yoga and Qi gong applies to the mindfulness mediation. These methods have been influenced by eastern religious values emphasizing the feeling of inner peace and oneness with environment. In the views of Elizabeth (2002) yoga is said to be a combination of many of the major stress management techniques including meditation, mental imaginary and exercise.

Sahaja yoga is a traditional system of meditation based on yogic principles which may be used for therapeutic purposes. Randomized control trial has shown that the practice of yoga have beneficial effects on stress management (www.sciencedaily.com/news/teenhealth). Effects of yoga on the body include reduced stress, sound sleep, reduced cortisol level, allergy relief, lower heart rate, increased strength and so on (Steven, 2007).

A study on the sahaja yoga meditation in stress management among 32 patients of epilepsy showed clinical improvement and good reduction in stress (Panjwani, 2005).

Meditation can be a wonderful tool to counteract the effect of stress, restore the body to a calm state, help the body to repair itself and normalizes the body’s blood pressure. Meditation is the process of discovery on one’s own self and helps to solve our own problem by calming the thought waves of our mind. This is more useful in stress management (Swanson, 2007).

(ii) Laughter therapy

According to Arun et al., (1999) laughter lowers blood pressure and reduces hypertension. It reduces stress hormones and increases muscle flexion, relaxation and fluent blood circulation in the body.

Laughter boosts up immune function by raising levels of infection fighting T cells, disease fighting protein called gamma interferon and disease destroying antibodies called B cells. It triggers the release of endorphins, the body’s natural pain killer (www.lifepositive.com/mind /psycology /stress/stress-management.asp).

(iii) Sound and music therapy

Sound therapy employs sound in an organized or rhythmic form to disentangle the stressed out nerves and brain, relaxing the mind and body as a whole. Certain sounds have very good effect upon the state of our brain (www.lifepositive.com/mind/psycology/stress/stress-management.asp).

Sound therapy is simple in practice. It consists of listening to therapeutic sounds, on quality equipment. High frequency sound transmitted to brain via the ears activates the cell and releases untapped energy.                        As a consequence, the balance in body vibration is restored and one can                feel relaxed and lighter (www.lifepositive.com/mind/psycology/stress/stress-management.asp).

Sounds resonate through our body washing tensions and worries. In Indian spirituality, chanting or listening to mantras are considered to be greatly relaxing and uplifting. Sound therapy is found to be extremely beneficial in almost all stress related problems (www.lifepositive.com /mind/psycology/stress/stress-management.asp).

Music coordinated in a rhythmic manner, is known to appeal to our inner feelings so powerfully that it can effect healing in our body. Music basically sends out various forms of vibrating sound energy to its surroundings. People are generally attracted to the types of music inherent body vibration.           It untangles the knotted and stressed out nerves, soothes the mind, body and promotes well being. Music can be a source of emotional enjoyment (www.lifepositive.com/mind/psycology/stress/stress-management.asp).

Favorable musical vibrations can promote a positive thought process in an individual and have a massaging effect on the brain. This is the primary reason for wide spread usage of music as an anti-anxiety and anti stress therapy (www.lifepositive.com/mind/psycology/stress/stress-manage ment.asp).

A variety of studies have demonstrated the effectiveness of music therapy techniques in inducing a relaxation response for both psychological and physiological wellness. It can be effective in helping the individuals to learn to recognize feelings and behaviours associated with stress and to express these emotions in positive and appropriate ways (www.mtabc.com/examples/ stress.htm).

(iv) Walking

Negative emotions such as tension, anxiety and anger can be effectively expended by taking long walks in open environments. Walking provides us with excellent opportunity to recharge and invigorate our body with extra intake of oxygen and release of muscle tension. Thus it helps us in relieving from stress (www.lifepositive.com/mind/psycology/stress/stress-management.asp).

The act of walking is recognized as a therapy with multi faceted benefits. Walking is an effective and handy stress buster. It makes one feel more energetic and helps in speeding up the thinking process. Regular walking sessions can make us feel better about self and improve our physical and mental health (www.lifepositive.com/mind/psycology/stress/stress-manage ment.asp).

(v) Massage

Massage is an ancient healing art, which works when the body is relaxed to reduce mental anxiety. The earliest mention of massage as a therapy for mental and physical stress is found in ayurvedic traditions of India (www.lifepositive.com/mind/psycology/stress/stress-management.asp).

It is believed that heightened stress responses accumulate lactic acid in the muscle and waste air inside the body. It exhausts the body and re motivates the mind to remain energized and active. Traditionally, specific massage techniques using hands, fore arms, elbows or even feet are applied to a patient’s body for loosening the muscles and to locate areas of tension and other soft tissues problem, which helps in relaxing the whole body. Massage is an excellent relaxant that also increases health and well being (www.lifepositive.com/mind/psycology/stress/stress-management.asp).

(vi) Acupressure

Acupressure is the Chinese variation of Indian marma massage technique, which deals with the acu points but with out needles. It is a great stress reliever. This can be applied any time and any where (www.lifepositive. com/mind/psycology/stress/stress-management.asp).

Acu pressure is the most convenient as well as skillful healing art for stress and host of related diseases. It is all about acquainting our self with the important acu points and learning the skill of using our finger tips to put the required amounts of pressure on them. It is found to be helpful in the following stress induced disorders like head aches, allergies, migraines, menopausal imbalances, fatigue, anxiety , insomnia, digestive problem, back pain and so on (www.lifepositive.com/mind/psycology/stress/stress-management.asp).

(vii) Acupuncture

Acupuncture, the most widely applied Chinese therapy, is best known for control of pain, it can actually treat a wide variety of common and uncommon disorders. Acupuncture is based on the concept of maintaining balance and harmony within the body by facilitating the flow of life energy in it. Large number of neurological and musculo skeletal disorders induced by stress are being successfully treated by acupuncture (www.lifepositive.com /mind/psycology/stress/stress-management.asp).

According to WHO data, the disorders relating to stress which can be effectively treated by acupuncture include head ache, migraine, paralysis followed by stroke, neurogenic bladder dysfunction, nocturnal enuresis and tennis elbow. Acupuncture is effective for the treatment of acute and chronic stress disorders such as anxiety, chronic fatigue, irritable bowel syndrome, hyper tension, insomnia, pre menstrual symptoms and depression (www.lifepositive.com/mind/psycology/stress/stress-management.asp).

(viii) Exercise

Randolfi (1990) proved that somewhere in the body during stress response, 1500 biochemical reactions takes place. Hormones are released and nutrients are metabolized. Unfortunately the byproducts of stress response continue to circulate in the body and have the potential to create physical illness. Regular exercise is useful in removing the byproducts of stress and allows the body to return on homeostasis faster and reduce the physical impact of psyco-social stress (http://www.imt.net/randolfi/exercises.html).

During stress muscles contract (bracing) and loose their normal resting muscle tone. Bouts of physical exercise allow muscles to work, there by releasing stored energy and allowing muscle groups to return to their normal resting potential. This action also reduces further stress that is precipitated by pain and discomfort associated with muscular tension (www.wholisticder.com /physical_exersice.shtml).

(ix) Aromatherapy

Aromatherapy means “treatment using scents”. It is a holistic treatment of caring for the body with pleasant smelling botanical oils such as rose, lemon, lavender and peppermint. The essential oils are added to the bath or massaged in to the skin, inhaled directly or diffused to scent an entire room. Essential oils can affect the mood, alleviate fatigue, reduce anxiety                       and promote relaxation (www.lifepositive.com/mind/psycology/stress/stress-management.asp).

Aroma when inhaled they work on the brain and nervous system through stimulation of the olfactory nerves. Aromatherapy can help in mild forms of stress. It may ease mental fatigue and help with sleep (www.holisticonline.com).

(x) Taichi

Taichi an ancient Chinese technique some times called as tai chi chuan is a non competitive self paced system of gentle physical exercise and stretching. We have to perform a serious of postures or movements in a slow, graceful manner. Anyone regardless of age or physical ability can practice taichi. Taichi is used to reduce stress, increase flexibility, increase                   energy, stamina and feelings of well being (www.lifepositive.com/mind/ psychology/stress/stress-management.asp).

Taichi looks at the relationship between mind, emotions and           body as inter connected which is one of the constant exchange of information and influence. It is understood that all tension and stress are expressions          of this imbalance (www.lifepositive.com/mind/psycology/stress/stress-management. asp).

C) Diet and stress

A well balanced diet is crucial in preserving health and helping to reduce stress. Certain foods and drinks act as powerful stimulants to the body and hence there are direct causes of stress. This stimulation, although quite pleasurable in the short term, may be quiet harmful in the long run.Caffeine found in coffee, tea, chocolate, coke etc causes the release of adrenalin, increasing the level of stress. Consuming in moderation, it can increase our alertness, increased activity in the muscle, nervous system and heart (www.add-adhd-help-center.com/stress/anti-stress-diet.htm).

Melanson (2007) believed that stress is a major risk factor for health. It is now widely recognized as mood disorder with underlying biological and psychosocial causes. Potential therapeutic diet rich in certain nutrients is beneficial in alleviating the negative symptoms.

Diet providing moderate sources of carbohydrate combined with the other essential nutrients trigger release of the brain neurotransmitter serotonin, which has a smoothening effect. This type of diet relieves the anxiety of a stressful day (www.helpguide.org/mental/stress/stress_signs.htm).

Stress uses up the nutrients that we may have in our body at a faster rate. To manage stress we have to take a hard look at our diet and ensure that all the nutrients are consumed in some manner or the other. A good diet plan followed during stress can help us manage it better and a good diet plan followed after the period of stress can help us avoiding further stress (www.add-adhd-help-center.com/stress/anti-stress-diet.htm).

Everything that enters our body through lips like food, pills, drink or cigarette smoke can either add stress to our body or reduce stress. Stress robs the body of nutrients and damages the cardio vascular system. By adopting an anti stress diet, we will notice an increase in stamina and an uplifted spirit (www.add-adhd-help-center.com/stress/anti-stress-diet.htm).

A poor diet is a major contributing factor to the emotional or mental events as a source of stress. Bad dietary habits can create constant stress. In Indian medicine particularly in ayurveda, emphasis has been placed on the influence of diet on the body as well as on the mind. The mind has to play a great role in digestion of food and metabolism (www.add-adhd-help-center.com/stress/anti-stress-diet.htm).

d) Neuro transmitters

1) Acetyl choline

During stress acetyl choline content in the brain falls while            there is an increase in catecholamines in the brain. Hyper activity of                thyroid glands was also observed from the histo chemical observations (Shankaranarayana, 2001).

It is an established fact that environmental and emotional stresses trigger hypothalamo - adrenohypo - adrenocortico axis through complex neural pathways converging on the hypothalamus which in turn accelerate the secretion of Adreno Cortico Tropic Hormone (ACTH), Thyroid stimulating hormone (TSH), Follicle stimulating hormone (FSH), Growth Hormone (GH) and prolactin causes an imbalance in the neurotransmitter level in the brain (www.serendip.brynnawr.edu).

The endocrine response to stress modifies biogenic amine activity in the central nervous system. Catecholamines are concentrated in brain areas and are concerned with behaviour. Stressful conditions deplete amines from brain thus resulting in improper neuro signal transmission (www.serendip. brynmawn.edu).

A study conducted by Varma et al., (1992) showed an increased blood level of catecholamines, histamine and plasma cortisol and an unacceptable level of acetylcholine in highly stressed patients when compared to a normal control group. Brain nutrients deficiency may result in an alteration in receptor numbers and function for any of the neuro transmitters (Das, 2000).

Choline is concentrated in high cholesterol foods like egg and liver. A lack of choline can cause impairment of Memory and concentration. Choline is a precursor to the brain neurotransmitter, acetyl choline.                Acetyl choline is linked to memory. Low levels of acetyl choline have been linked to Alzheimer’s disease and poor memory (Murti, 2001).

It’s possible to boost alertness, memory and stress resistance by supplying food components that are precursors of important brain neurotransmitters. One of them is choline which on supplementation enhances memory and minimizes fatigue (www.ncbi.nlm.nib.gov/pubmed).

Acetyl choline is a neurotransmitter that excites other neurons and may be responsible for memory. It is involved with voluntary movements of muscles, behavioral inhibition of drinking and memory (www.nature.com).

2) Dopamine

Dopamine generally excites and is involved in movements attention and learning but it is also inhibitory. It is involved with voluntary movement, emotion and arousal (www.findarticles.com/articleid 19374610).

Schizophrenia is a disease associated with excess dopamine. People with Parkinson’s disease may have less or damaged dopamine causing tremors, loss of balance etc (www.find articles.com).

We can also improve mood by taking right amounts of supplemental neuro nutrients meant for neuro transmitters which will regulate the mood. Neurotransmitters especially dopamine is made from protein building blocks called amino acids, along with vitamins and minerals (www.sciencedirect.com).

Nerve signalling takes place between neurons. Spaces between neighbouring neurons are called synapses. They communicate by sending chemical signals called neurotransmitters. During stress, a neurotransmitter dopamine inhibits transmission of nerve impulses (www.springerlink.com).

Many chronic diseases result from the over production or under production of dopamine. Dopamine’s inability to move in to the frontal lobe of the brain results in inability to control fine motor movements and is familiarly called Parkinson’s diseases. If the flow of dopamine throughout the nervous system is not allowed to circulate as usual, then the condition is termed as Schizophrenia (www.springerlink.com).

People who have a naturally high levels of dopamine, have the propensity to become addicted to certain drugs. High levels and low levels of dopamine unregulated by the brain protein called dopamine transporter causes abnormal behavior. From the study it is shown that addictive, novelty-seeking behaviours are the result of improper balance of dopamine (www.serendip. brynmawr.edu/exchange/node/1679).

Dopamine levels are induced by stress factors. Certain dopamine levels will facilitate certain corresponding behaviour. Improper levels of dopamine will cause drug “highs” and hyper activity. Hence dopamine levels should be balanced, adjusting according to the presence of stress factors to help an individual cope with life experience (www.ingentaconnect.com/content /els/03043940).

Drugs that increase dopamine levels in the brain can cause psychotic symptoms in healthy individuals and worsen them in schizophrenic patients. Psychological stress also increases dopamine release and is though to play a role in susceptibility to psychotic illness. Thus it was of developing hypothesized that healthy individuals at elevated risk of developing psychosis would show greater striatal dopamine release than controls in response to stress (www.nature.com /npp/journal/vaop/necerent/abs/13015971.html).

3) Serotonin

Serotonin is believed to play an important part of the biochemistry of depression, bipolar disorder and anxiety. Serotonin has many functions in the human body including control of appetite, sleep, memory and learning, temperature regulation, mood, behaviour, cardio vascular function, muscle contraction, endocrine regulation and depression (Kawahara, 2003).

Behavioural studies with functional activities of the neurotransmitters dopamine and serotonin indicate a highly significant degree of deficit which complemented the behavioural deficit (Tanebek, 2000).

Weisinger (2001) observed that serotonin, a neurotransmitter and their precursor level in brain during stress is significantly reduced when compared to the normal subjects.

Serotonin is usually involved in arousal and sleep, mood, appetite and sensitivity. It is also excitatory as a part of the brain’s reward systems producing feelings of pleasure. Rich sources include pasta, starchy vegetables, potatoes, cereals and bread (www.sciencedirect.com).

People who suffer from clinical depression may have too little serotonin active in synapses so they may be benefited from taking selective serotonin re-uptake inhibitor.  Serotonin is an important neurotransmitter which is needed for sleep onset, mood regulation, carbohydrate craving and consumption and a host of other functions. It is difficult to regulate its long lasting effect, hence dietary intake of serotonin rich foods is important (www.knowallvitamins.com).

Serotonin acts both as neurotransmitter and a vasoconstrictor and widely implicated in treatment of various disorders, including anxiety, depression, obsessive-compulsive disorder, schizophrenia, stroke, obesity, pain, hypertension, vascular disorders, migraine and nausea, Serotonin is an important monoamine neurotransmitter in both the central and peripheral nervous systems of mammals (www.ingentaconnect.com).

Serotonin originates in neurons deep in the midline of the midline brainstem. Serotonin influences the functioning of the cardiovascular, renal, immune and gastro intestinal systems. Serotonin is an inhibitory neurotransmitter which complements excitatory sympathetic systems like adrenaline and dopamine in the Central Nervous System. Serotonin is implicated in a variety of physiological tasks, including learning and memory in the central nervous systems and enteric nervous system (www.nature.com/ npp/journal).

Stress is a psychiatric disorder characterized by sad mood, loss of pleasure, guilt, disturbed sleep and appetite. There is sufficient evidence that suggest that depression may have a neruochemical etiology based on levels of serotonin. This is referred to as the indoleamine hypothesis of depression. Low serotonin levels are believed to be the cause of many cases of mild to severe depression which can lead to symptoms such as anxiety, apathy, fear, feelings of worthlessness, insomnia and fatigue (www.ncbi.nlm.nih.gov./pubmed /8121642).

E) Neuro nutrients

An association between neuro nutrient deficiency and stress symptoms was put forth by Jonathan et al., (2000) from multiple disparate and imprecise, although surprisingly more or less convergent, neuropsychiatrix and particularly depressive symptoms including apathy, fatigue, insomnia, irritability and impaired concentration with malabsorption.

1) Proteins

Tyrosine, an amino acid will increase the production of dopamine, norepinephrine and epinephrine. These neuro transmitters are known for their ability to increase the levels of alertness and energy. Eating foods rich in protein will give mental boost (Gupta, 2001).

Protein in diet affects brain performance because they provide the amino acids from which neurotransmitters are made. Neurotransmitters are the biochemical messengers which carry signals from one brain cell to another. The better we feed these messengers, the more efficiently they deliver the goods. Some neurotransmitters are neuro turnon that perks up the brain and others have calming or sedative effect (Ray et al., 2000).

The two important amino acids tryptophan and tyrosine are precursors of neurotransmitters, the former being an essential amino acid and latter a non essential amino acid. Dietary deficiency effect is more likely to affect tryptophan than tyrosine. The four top neurotransmitters such as serotonin from tryptophan, dopamine, epinephrine and nor epinephrine from tyrosine are obtained. Serotonin is the neuro transmitter that relaxes the brain (Reddy et al., 1999).

Serotonin from tryptophan can be used in the treatment of stress to assist with a good night sleep. Deficiency of the essential amino acid lysine may also cause fatigue, irritability and lack of concentration which are the signs and symptoms of stress (www.pbskids.org).

2) Vitamin C

During stress free radicals are released inside our body. Ascorbic acid under normal physiological conditions is a strong anti oxidant in various biological systems hence it scavenges out the free radicals formed due to stress (Frei, 1998).

Melanson (2007) expressed that there is a strong relationship between nutrients and stress. Under nutrition leads to stress and this can be overcome by supplementation of anti oxidants like ascorbic acid.

Vitamin C is required by brain to make neuro transmitters.              The brain has special vitamin C pump that draws extra vitamin C out of the blood and concentrate it in the brain. Decreased vitamin C leads to hyper irritability, fatigue and symptoms associated with stress and depression (Mehta, 2006).

Vitamin C is important in maintaining a healthy immune system. Stress related tissues such as the adrenal and pituitary glands show depletion of vitamin c during stress, which in turn reduces body’s resistance to infection and disease and increases the likelihood of further stress (www.pubmed.com).

3) Calcium

Calcium is required for every nerve impulse and muscle contraction in the body. Evidence shows an elevated loss of this nutrient during stress. Low calcium accounts for weakened muscles and muscle spasms. Deficiency result inability to relax and increased sensitivity to noise (Newfeld, 2005).

Studies have shown that the body depletes its stores of nutrients mainly vitamin C and calcium when under stress which can be restored by consuming foods such as orange, lime, guava, yogurt, cheese, tofu and chick peas (Reddy, 1996).

4) Magnesium

Nowak et al., (2007) studied the importance of magnesium homeostasis in the patho physiology and therapy of affective disorder and reported that magnesium deficiency induces depression like behaviour in humans which is a symptom of stress.

According to Leo (1998) magnesium has a profound effect on neural excitability. The most characteristic signs and symptoms of magnesium deficiency are produced by neural and neuro muscular hyper excitability. Deficiency of magnesium increased the susceptibility to physiological damage produced by stress.

When we are exposed to stress we are easily fatigued and lose concentration. Our blood pressure may increase as the level of adrenalin, a stress hormone increases in our body. Under conditions of mental and physical stress, magnesium is released from our blood cells and goes into the blood plasma, from where it is excreted into the urine. Administering magnesium as a nutritional supplement breaks the vicious cycle by raising blood magnesium levels and buffering the response to stress and building our resistance (www.healthy.net/scr/column.asp?id=2266).

Anderson (2005) found that people under stress had low magnesium levels and magnesium deficiency and stress mutually aggravate one another.Stress can deplete the body of magnesium, low magnesium both triggers and increases the stress response and adequate magnesium allows the stress reaction to naturally subside (Seeling, 1994).

5) Potassium

A number of studies indicate that potassium can reduce blood pressure increased during stress. Dietary potassium intake should be high when the subject is prone to stress (www.articlecity.com).

Potassium is a vital mineral which helps in normalizing the heart beat, sends oxygen to the brain and regulates our body’s water balance. When we are stressed, our metabolic rates rise, thereby reducing our potassium levels. There can be rebalance with the help of a high potassium diet (Peters, 2001).

6) Ashwagantha

Withania somnifera (Ashwagandha) has got anti stress property. The presence of sitonidosides VII and VIII and a new acylsterol and glucocides group compounds are found to exhibit this property (Pleten, 2001).According to Kulkarani (2003), Withania somnifera when supplemented during central nervous disorder like epilepsy, stress, neuro degeneration and drug addiction was found to be more effective in the treatment.

Budhiraja et al., (2003) observed that biological activity of Withanolides present in Withania somnifera was found to have anti stress and immuno modulatory effect.

Several studies over the past few years indicate that Withania somnifera has several interesting benefits including anti oxidant, mind boosting, anti inflammatory, anti tumor, anti stress and immune enhancing properties. The extract of Withania somnifera has GABA (Gamma Amino Butyric Acid) like activity. GABA is a brain chemical involved in relaxation. This may account for the herb’s antistress effects (www.healty.net /scr/article.asp?id=2266)

Withania somnifera proved very effective in relieving stress              and stress related problems. It has also proven its worth in improving                body immunity and bodie’s overall strength to fight against the disease.                 It is effective in treating weakness and mental fatigue (www.healty.net /scr/article.asp?id=2266).

7) Omega 3 fatty acid

Crawford (2007) proved that there was a significant influence of dietary omega 3 fatty acid on neural gene expression. Docasa Hexaenoic Acid (DHA) plays an important role in neural signalling systems.

Saugstad (2007) reported that neuro degenerative disorder and psychotic manifestations are reduced with adequate omega 3 fatty acid intake. When this level decreases in the brain, it leads to disorder of olfactory cortex and hippocampus.

Research conducted by Ross (2007) observed a deficiency of omega 3 fatty acid during stress. Low dietary intake of omega 3 fatty acid results in decreased cellular uptake of omega 3 fatty acid and constitutes risk factors for depression.

Sinclair (2007) reported that when there is a decrease in omega 3 fatty acid in diet, substantial disturbances in neural functions were noted.  Docasa Hexaenoic Acid (DHA) is the primary structural component of brain tissues and a deficiency of DHA in diet could translate in to a deficiency in brain function. Research is increasingly recognizing the possibility that DHA has a crucial influence on neuro transmitters in the brain, helping the brain cells to communicate better with each other (Pindborg, 1999).

III. METHODOLOGY


The experimental procedure pertaining to the present study entitled “Effect of education and supplementation of neuro Nutrients in stress management on selected adolescents” is dealt under the following headings.

A. Selection of area and age group

B. Selection of adolescents

C. Development of questionnaire

D. Assessment of Nutritional status

E. Planning, executing and evaluating an education programme on stress management 

F. Identification and selection of anti-stress supplements

G. Conduct of supplementation study

H. Evaluation of supplementation study and 

I. Analysis of data

A. Selection of area and age group

Avinashilingam University for Women situated at Coimbatore was selected for the study since it has adolescents from different backgrounds studying at various levels. This university run by Sri Avinashilingam Education Trust institutions was selected by the investigator owing to its proximity and easy accessibility. The excellent co-operation rendered by the adolescents, teachers and concerned authorities of the selected University formed the basis for the selection. Prior permission was obtained from the authorities of the University also for conducting the study.

Adolescence is identified with dramatic changes in the body, along with the developments in a person’s psychology and academic career. Adolescence is generally considered to begin around the age of 13 and end around 21 years. Adolescents in the age group of 16 to 19 years were selected for the study and all of them were doing undergraduate courses at Avinashilingam University for Women, Coimbatore.

B. Selection of adolescents

The university has more than 3000 adolescents studying in various courses. Thousand and two adolescents from various classes from the faculty of Home Science and Science were randomly selected for screening their stress levels using stress inventory (Appendix I) developed by Dr. Hemalatha Natesan, Professor and Head of the Department of Psychology, Avinashilingam University for Women, Coimbatore. Scores were given to each question in the stress inventory. All the thousand and two adolescents were categorized into low stress, moderate stress, high stress and very high stress groups based on the scores obtained through stress inventory as shown below.

SCORES

INTERPRETATION

0   - 5


Low stress

5   - 10

Medium stress

10 - 20

High stress

>20


Very high stress

Twenty five adolescents from high stress group and 25 from very high stress group were selected for the study taking into consideration of the subject’s willingness for the supplementation study. Five from high stress group and five from very high stress group served as control group.

C. Development of questionnaire


A questionnaire was formulated to assess the socio economic and psychological status of the selected adolescents to collect details on the income, type, size of the family and psychological feelings and physiological symptoms from all the 1002 adolescents.


A pilot study was conducted on a sample of 20 girls to pretest the questionnaire and necessary modifications were incorporated based on their suggestions. Modified questionnaire is given in Appendix I.

D. Assessment of nutritional status

The nutritional status was assessed for the selected 60 girls. A schedule was formulated to collect and enter the details on anthropometric measurements, biochemical status, clinical status, health problems and dietary pattern. The schedule is given in Appendix II.

Nutritional status of an individual reflects the degree to which physiological needs for nutrients are being met (Hammond, 2000). Nutritional status of a person is assessed by anthropometric measurements, biochemical measurements of nutrients, clinical examination and by dietary analysis (Wardlaw, 1999).

a. Anthropometric measurements


Nutritional anthropometry is the measurement of human body at various ages and levels of nutritional status. It is based on the concept that an appropriate measurement should reflect any morphological variation occurring due to a significant functional physiological change (Bamji, et.al, 2004).


The pattern of growth and the physical state of the body are profoundly influenced by the diet and nutrients consumed. Body measurements like height and weight are therefore useful in determining the degree of malnutrition. Weight associated with height gives valuable information about both under and over nutrition (Swaminathan, 1998).

(i) Height


The height of an individual is influenced by both genetic and environmental factors. The maximum growth potential of an individual is decided by hereditary factors, while the environmental factors, the most important being nutrition and morbidity, determine the extent of exploitation of that genetic potential. Inadequate dietary intake or reduced nutrient availability at cellular level results in growth retardation (Bamji, et.al, 2004).


Height of the selected adolescents was taken to the nearest 0.1cm using a stadiometer. The adolescents were asked to remove the footwear and made to stand erect with heels, shoulders and head touching the rod of the stadiometer, with feet parallel and placed together and with arms hanging at the sides in a natural manner (Plate I).

(ii) Weight


Body weight is the most widely used and the simplest reproducible anthropometric measurement for the evaluation of nutritional status (Bamji, et.al, 2004).

Weight of the adolescents was taken in the mid morning with ordinary light clothes and after removing their footwear. The weight was taken using digital weighing balance to the nearest 0.01kg (Plate I).

 (iii) Body Mass Index (bmi)


BMI is considered as one of the most appropriate measure for the indirect assessment of muscle fat mass in the body. It provides a reasonable indication  of  the  nutritional  status  and used  as  an  indicator of  health  risk 
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(Bamji, et.al, 2004). From the recorded heights and weights, BMI was calculated using the formula
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The adolescents were then categorized using the standard classification as normal, overweight, obese or Chronic Energy Deficiency I ,II and III.

b) Biochemical Estimation


Biochemical tests provide an accurate indication of the nature of short term nutritional problems and require the examination of body fluids such as blood and urine (Foster, 1992).


In this study, the blood samples were collected from all the 60 adolescents by finger prick method and analysed for their haemoglobin contents using cyanmet haemoglobin method (Raman and Sharma, 1996). This estimation also helped to screen the adolescents for anaemia (Plate II).

c) Clinical Assessment


Careful observations of physical signs of nutritional status provide an important added dimension to the overall assessment of the individuals (Robert and Williams, 2000).


Clinical examination was conducted for all the 60 adolescents with the help of the university doctor using the WHO (1963) clinical assessment proforma and the deficiency signs and symptoms were recorded. 

d) Dietary Survey


A three day food recall was carried out for all the 60 adolescents to assess their food and nutrient intake. The foods consumed by the individuals were  quantified  using  standardized cups  and  nutrient  intake  was  calculated using the nutritive value of Indian foods by ICMR (2000). The intake of nutrients were compared with ICMR recommended food and dietary allowances (2000).
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PLATE II
E. Planning, executing and evaluating an education programme on stress


An education programme was developed to educate the adolescents on stress management with diet 

a) Planning


The education programme was planned to include details regarding stress, compromising of adolescence and stress, stress and its relationship to performance, signs and symptoms of stress, health problems and disorders related to stress, types of stress management, the process of neurotransmission, conversion of neuronutrients into neurotransmitters, effect of stress on neurotransmitters and effect of neuronutrient rich diet in combating stress.


Microsoft power point presentation was used to create 27 slides and used for presentation (Appendix III). A pilot study was carried out to check the efficiency of the education program and suggested modifications were incorporated to increase its efficiency. Total time taken for the presentation was about 20 minutes.

A knowledge assessment questionnaire was developed to assess their knowledge on stress and food before and after the education programme. This questionnaire contained 20 questions based on food and stress relationship (Appendix IV).

b) Execution


Four hundred and three adolescents were selected and education was given in eight batches, each batch consisting of 50-51 adolescents. Dr. Rajammal P. Devadas, Home Science Block Seminar Hall was selected as the venue for the education since it was found to be compact and effective to carry out the programme. LCD projector was used to focus the slides and educate them. The time taken for one presentation was 20 minutes and time was allotted for discussion and feedbacks (Plate III). 

c) Evaluation

Knowledge assessment questionnaire was given before and after the education programme to the adolescents to evaluate the impact of stress education. A specially designed questionnaire consisting of 20 questions was formulated for assessing the knowledge on ‘stress and food’ on the selected adolescents. The questions mainly focused on the stress and neuro nutrients, neurotransmitters, foods rich in neuro nutrients and foods to be included and avoided during the period of stress.

F. Identification and selection of anti stress supplements

During stress, certain nutrients in the body are utilized at a much faster rate. Studies have shown that the body depletes its stores of nutrients during stress, mainly protein, vitamin-C, vitamin-A, magnesium and vitamin B. From some studies Withanolides in Ashwagandha and Omega-3-fatty acids were also found to play a better role during stress.

Hence five supplemtns rich in these neuro-nutrients and found to be very safe were selected for the study. They included two food items (Banana, Milk) and three in tablet form (Ashwagandha, Vitamin-C, Omega-3- fatty acid) to supply the concentrated source of neuro-nutrients.

(i) Vitamin C Supplements


Generally people use Vitamin-C to boost their immune systems                 or   to reduce allergies but a new dimension says that it is also effective in stress management. Small doses of Vitamin C supplements  can  be helpful in fighting stress (Mehta, 2006). Vitamin C from foods can be easily lost when exposed to air and heat. Hence Vitamin-C in the form of tablet was chosen for supplementation study (Plate IV).

(ii) Ashwagandha


Ashwagandha (Withania somnifera) is a special herb having amazing medicinal properties and has been shown to be effective in lowering cortisol levels which is also known as a stress hormone. Ashwagandha has none of the side effects of prescription anti-depressants. With ashwagandha, one feels calm, have more clarity of mind and experience enhanced vitality. Ashwagandha can be an antidote for the stresses of the modern world (Budhiraja, et.al, 2003). Hence Ashwagandha was chosen as a supplement and given in the form of capsules (Plate IV).

(iii) Banana

Banana contains a type of protein that is converted into serotonin known to make one relax, improve the mood and generally make one feel happier. Many people suffering from depression, felt much better after eating a banana. Banana is also a good 
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source of magnesium which is often termed as anti-stress mineral because of its calming effect when consumed (Nowak, et.al, 2007). Therefore banana (Musa paradisiaca) was selected as the third supplement and supplied in the ripe form (Plate IV).

(iv) Milk


Milk is rich in antioxidants, Vitamin B2 and B12. It is also a good source of protein and calcium. Foods containing calcium are valuable because of their smoothening effect on muscles. It helps one to cope up with stress and keep the neuro transmitters level steady for an improved mood (Gupta, 2001). Hence milk (low fat 3.5%) was chosen as another supplement and given as hot milk with sugar (Plate IV).

(v) Omega-3-Fatty Acid


Omega-3-fatty acids contain brain building fats such as Docosa Hexaenoic Acid (DHA) which is the primary structural component of brain tissues. DHA has a crucial influence on neurotransmitters in the brain, helping the brain cells to communicate better with each other. Adolescents with high stress who increased the consumption of foods containing Omega-3-Fatty acid showed remarkable improvement in mood (Crawford, 2007). Cod liver oil in the form of capsule is found to contain a good amount of Omega-3-fatty acid and hence this was selected as another supplement (Plate IV).

 The details of the supplements and the daily doses are given below:

	Groups
	Type of supplement
	Amount / day
	Name of the company

	A
	Ascorbic Acid
	500 mg (2 tablets)
	Glaxo Smith Kline

	B
	Ashwagandha Root Powder
	3.0g (2 tablets)
	Himalayas

	C
	Banana
	300g (2 in numbers)
	-

	D
	Milk
	200ml (1 tumbler)
	Aavin milk society

	E
	Omega-3-fatty acid
	1.5g (3 capsules)
	Seven Seas Health care Ltd


NEURO NUTRIENTS ( PLATE IV )
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G. Conduct of supplementation study


The selected 50 adolescents were divided into five groups, each group consisting of five adolescents from high stress group and five from very high stress group. Totally 10 members were grouped together according to their likes towards the supplements namely, Vitamin-C, Ashwagandha, Omega-3-fatty acid, Milk and Banana (Plate V). Ten adolescents five from high stress and five from very high stress served as controls.

Adolescents supplemented with tablets were given the supplements in an air tight container for 15 days and they were oriented about the dosage and timings of the supplements to be consumed. They were periodically monitored and confirmed about their consumption daily. Adolescents supplemented with milk and bananas were asked to assemble in a room near the foods laboratory and the supplements were provided daily.

After 15 days of the supplementation the adolescents were examined for their stress level and the supplementation was continued for another fifteen days. 

H. Evaluation of the supplementation study


The impact of supplementation was evaluated by studying the changes in their stress level by the stress inventory schedule and their performance in the exams.


The evaluation was done twice. First evaluation was done on the 15th day of the supplementation and the final evaluation was done on 30th day of the supplementation. The stress scores were calculated according to the stress inventory schedule.Performance of the adolescents in the examination was also evaluated before and after the supplementation study.

ADOLESCENTS CONSUMING SUPPLEMENTS ( PLATE V )
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I. Analysis of data


The data thus obtained was tabulated and wherever necessary, relevant statistical analysis like ‘T’ tests were done.

FIGURE I

RESEARCH DESIGN OF THE STUDY 
(please view the files attached )

iv. results and Discussion 

The results of the present study entitled “Effect of Education and Supplementation of Neuro Nutrients in Stress Management on Selected Adolescents” is presented and discussed under the following headings:

A. Socio economic background of the selected 1002 adolescents

B. Stress level among adolescents

C. Nutritional status of the selected 60 adolescents

D. Evaluation of neuro nutrient supplementation and
E. Evaluation of stress education 
A. Socio economic background of the selected adolescents

Information regarding the type, size and monthly income of the 1002 families of the selected adolescents are presented in Table I.
TABLE - I

type, size and monthly income of THE FAMILIES OF the SELECTED ADOLESCENTS

	S.No.
	Variables
	Criteria
	Number
	Percentage

	1.
	Type 
	Joint

Nuclear

Total
	13

989

1002
	1

99

100

	2.
	Size 
	Small (<4)

Big (>4)

Total 
	987

15

1002
	99

1

100

	3.
	Monthly income 
	<Rs.4,500

Rs.4,500 - Rs.7,500

> Rs.7,500

Total
	295

268

439

1002
	29

27

44

100


The results of the study indicated that 99 per cent of the families were of nuclear type and the remaining one per cent was of joint type. This indicates that majority of the families nowadays prefer nuclear type and the finding is in accordance with the year book of India (2000) report that 87 per cent of the families in India are of nuclear type.

The family size is one of the facts that affect the nutritional status of any person. Fortunately, majority of the families (99%) had one to four members highlighting the preponderance of small family norms. Remaining one per cent of the families had greater than four members. The present study revealed that nowadays people are becoming more aware of the benefits of small family norms.

Majority of the adolescents (44%) were from families with a monthly income of more than Rs.7,500. An equal percentage of the remaining families (29 and 27%) were earning less than Rs.4,500 and Rs.4,500 to 7,500 per month respectively. This shows that majority of the families belonged to high income category.

B. Stress level among adolescents


Table II and Figure 2 depicts the details on the stress level found among the selected adolescents based on the stress inventory.

TABLE - II

Stress level among the SELECTED adolescents

	S.No.
	Level of stress
	Number
	Percentage

	1.
	Low stress
	96
	9.6

	2.
	Moderate stress
	356
	35.5

	3.
	High stress
	498
	49.7

	

4.
	Very high stress
	52
	5.2

	               Total
	1002
	100


The findings of the study indicated that a majority of  49.7 per cent adolescents  were suffering from high stress, followed by 35.5 per cent moderate stress  and 9.6 per cent with low stress and 5.2 per cent of them were suffering from very high stress.

These findings are in line with the results posted by the site www.sciencedaily.com that adolescents are exposed to increased rates of stressful life experiences than any other age group.

A number of research findings indicate that adolescents who were exposed to stress at a higher level exhibited abnormal aggressive and submissive behaviour as well as neuro biological alterations.
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FIGURE II
C. Nutritional status of the selected 60 adolescents

1. Anthropometric measurements

a) Body height and weight of the adolescents

The mean body weight and height of the selected adolescents compared with ICMR (2000) values are presented in Table III. The actual height and weight of the adolescents are given in Appendix V.

TABLE - III

Comparison of the mean body Height and Weight of the selected adolescents with ICMR (2000) values

	Parameters
	ICMR (2000) standards
	Mean values
	Per cent excess

	Mean Height (cm)
	156
	163 ± 0.06
	4.5

	Mean Weight  (kg)
	49.9
	52.2 ± 7.01
	4.6


The mean height of the selected adolescents was recorded to be 163 cm which was found to be greater than that of ICMR (2000) reference values. A per cent excess of 4.5 was noted in comparison with ICMR values.

 The mean weight of the selected adolescents was also found to be 52.2 kg which was greater than that of ICMR (2000) values with a per cent excess of 4.6.

In general the anthropometric measurements of the adolescents were found to be satisfactory with slight excess values.

 b) Body Mass Index (BMI) of the selected adolescents 

Table IV depicts the BMI values of the selected adolescents calculated using the height and weight data. Actual BMI values of the adolescents are given in Appendix V.

TABLE - IV

Body mass index OF THE SELECTED adolescents

	Parameters
	BMI class *
	Number
	Per cent

	CED** Grade III
	< 16.0
	3
	5.0

	CED Grade II
	16.0 - 17.0
	7
	11.7

	CED Grade I
	17.0 - 18.5
	18
	30.0

	Low Weight
	18.5 - 20.0
	12
	20.0

	Normal
	20.0 - 25.0
	13
	21.6

	Obese Grade I
	25.0 - 30.0
	7
	11.7

	Obese Grade II
	>30.0
	0
	0

	                          Total
	60
	100


* Luzzi, et.al, (1992)
** Chronic Energy Deficiency

Only 21.6 per cent of the adolescents had BMI values within normal range but 20, 30 and 11.7 per cent of the adolescents came under the category of low weight, Chronic Energy Deficiency Grade I & II respectively. Only 5 per cent of the adolescents were in the category of CED Grade III. Grade I obesity was seen among 11.7 per cent adolescents and none of them were in grade II obesity.

It is observed from the table that 46.7 per cent of the adolescents had BMI values less than 18.5 revealing that they are suffering from some form of energy deficiency. According to NIN (1988) this may lead to short stature in adults.

2) Blood pressure values

                     Among the selected 60 adolescents, 37 per cent had normal blood pressure, 22 per cent suffered from low systolic or diastolic pressure and 31 per cent had high blood pressure. The systolic or diastolic changes in the blood pressure may be due to their stressful condition. The blood pressure values of the selected 60 adolescents are given in Appendix V.

3) Haemoglobin levels
The mean blood haemoglobin levels and the category of anaemia of the selected 60 adolescents based on ICMR (1993) reference values are presented in Table V and Figure 3. The haemoglobin levels of the selected 60 adolescents are given in Appendix V.

TABLE - V

haemoglobin levels AND THE CATEGORY OF ANAEMIA of the selected ADOLESCENTS (N = 60)

	Haemoglobin Level
	*Category Of Anaemia
	Number
	Per cent

	<7g / dl
	Severe 
	0
	0

	7-9 g/dl
	Moderate
	27
	45

	9-11g/dl
	Mild
	21
	35

	>11g/dl
	Normal
	12
	20

	              Total
	60
	100



*Vinodhini (1993)
ICMR standard                  >11g/dl

Mean haemoglobin level   9.48 ±1.52 g/dl

Only 20 per cent of the adolescents studied, had normal haemoglobin levels, whereas 45 per cent of the adolescents had moderate anaemia and 35 per cent of the adolescents had mild anemia. The mean haemoglobin level of the selected adolescents was found to be 9.48 g/dl which was less than the ICMR cut-off value. None of the subjects selected were found to suffer from severe anaemia. Poor choices of foods and skipping of meals 
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FIGURE III

could be the reasons for the higher prevalence of moderate and mild anaemia among the selected adolescents.

4. Clinical examination
The type of clinical symptoms found among the adolescents is given the Table VI.

TABLE - VI

CLINICAL SYMPTOMS AMONG THE SELECTED ADOLESCENTS (N=60)

	S.No
	Parameters
	Number
	Percent

	1
	Paleness of face   
	11
	18.3

	2
	Thin and sparse hair
	9
	15.0

	3
	Dental caries
	9
	15.0

	4
	Bleeding gums
	9
	15.0

	5
	Dys pigmented hair
	7
	11.7

	6
	Easily pluckable hair
	4
	6.6

	7
	Angular stomatitis
	4
	6.6

	8
	Pale tongue
	4
	6.6

	9
	Swollen face
	3
	5.0

	10
	Mottled enamel
	3
	5.0

	11
	Glossitis
	2
	3.4

	12
	Pale and broken nails
	2
	3.4


From the clinical examination conducted among the adolescents it was seen that 18.3 per cent and 11.7 per cent of the adolescents selected had the signs of paleface and dys pigmented hair respectively. Thin and sparse hair, dental caries and bleeding gums were noted each among 15 per cent of the adolescents. Occurrence of easy pluckable hair, paleness of tongue and angular stomatitis each were found among 6.6 per cent of adolescents.

Other clinical symptoms like swollen face, glossitis, mottled enamel, pale and broken nails were also noted among the selected adolescents. 

These results revealed that some form of vitamin and mineral deficiency was noted among few adolescents whereas majority of the adolescents were found to be clinically sound.

5. Health problems

Details about the health problems reported by the selected adolescents are given in Table VII.
TABLE - VII

HEALTH PROBLEMS AMONG THE SELECTED ADOLESCENTS

	S.No.
	Health problems
	Number
	Percent

	1.
	Back pain 
	52
	86.7

	2.
	Head ache 
	51
	85.0

	3.
	Weight gain or loss
	23
	38.3

	4.
	Digestive problem 
	22
	36.7

	5.
	Constipation 
	13
	21.7

	6.
	Ulcers 
	08
	13.3

	7.
	Obesity 
	07
	11.7

	8.
	Skin problem
	03
	5.0

	9.
	Chest pain
	02
	3.3

	10.
	Asthma 
	02
	3.3

	11.
	Thyroidism (Hypo / Hyper)
	01
	1.7


The results indicated that 86.7 per cent and 85 per cent of the adolescents expressed that they had the symptoms of back pain and head ache respectively. Digestive problem, weight gain or loss and constipation were seen among 36.7, 38.3 and 21.7 per cent of the adolescents respectively, 13.3 per cent suffered from ulcers and 11.7 per cent had obesity.

Health problems like skin problem, chest pain, asthma and hypo and hyper thyroidism were also reported by a lesser percentage of adolescents. These results showed that nearly one or more health problems were found among all the selected adolescents. 

6. Pattern of food intake

The details on type and number of meals and meal pattern of the selected adolescents are given in Table VIII.

TABLE – VIII
DETAILS ON DIETARY PATTERN OF THE SELECTED ADOLESCENTS (No : 60)
	S.No.
	Variables
	Number
	Per cent

	1.
	Type of meal

      Vegetarian

      Ova - vegetarian

      Non-vegetarian
	6

13

41
	10.0

21.7

68.3

	2.
	Number of Meals

      2 Meals

      3 Meals

      > 3 meals
	7

49

4
	11.7

81.7

6.6

	3.
	Skipping meals

      Skip

      Do not skip
	48

12
	80.0

20.0

	3.
	Meals skipped (48)

      Break fast

      Lunch

      Dinner
	32

6

10
	66.7

12.5

20.8

	4.
	Intervals of meal skipping (48)

      Regular

      Twice a week

      Once a week

      Monthly

      Occasionally
	13

11

7

14

3
	27.0

22.9

14.6

29.2

6.3

	5.
	Consumption of coffee

      Every day

      Occasionally

      Never
	46

11

3
	76.7

18.3

5.0


The results of the study indicated that majority of the adolescents (68.3%) were found to be non-vegetarians in comparison to vegetarians and ova vegetarians being 10 and 22.7 per cent. Three meal patterns were predominant among the adolescents and only 6.6 per cent consumed four meals a day. Among the selected adolescents 11.7 per cent consumed food twice a day which was found to be the main cause for their poor nutritional status status.

Majority of the adolescents (88.3%) were found to follow meal timings properly and the rest 11.7 per cent did not follow regular meal timings. Seventy per cent of the adolescents followed certain types of food restrictions. The restricted foods were found to be brinjal, soya, green leafy vegetables, egg, milk, curd, banana, lemon and cauliflower.

Skipping of meals was predominant among the adolescents. Eighty per cent of them were found to skip meals especially breakfast (66.7%) followed by dinner (20.8%) and lunch (12.5%). Intervals of skipping meal was found to be monthly once (29.2%) followed by regular skipping and weekly twice skipping of meals.

Most of the adolescents selected were found to prefer high salt, high calorie and high sugar products. Majority (76.7%) of them also consumed coffee daily.

Table IX depicts the frequency of inclusion of neuro nutrient rich foods by the adolescents.

Table - IX

NEURO NUTRIENT RICH FOODS CONSUMED BY THE SELECTED ADOLESCENTS (NO : 60)

	Food items
	Daily
	Twice  a week
	Once a week
	Twice a month
	Monthly
	Occasionally
	Never

	Ragi
	-
	-
	-
	53
	28
	18
	-

	Par boiled rice
	100
	-
	-
	-
	-
	-
	-

	Wheat
	-
	68
	22
	10
	-
	-
	-

	Soya products
	-
	-
	-
	13
	20
	58
	8

	Green leafy vegetables
	-
	3
	10
	
	13
	60
	13

	Cabbage
	-
	-
	30
	35
	20
	10
	5

	Cauliflower
	-
	38
	18
	15
	22
	-
	7

	Potatoes
	-
	70
	7
	10
	-
	-
	3

	Yam
	-
	-
	-
	38
	23
	15
	23

	Egg
	-
	7
	43
	40
	-
	-
	10

	Chicken
	-
	-
	47
	43
	-
	
	10

	Meat
	-
	-
	13
	20
	18
	35
	13

	Fish
	-
	
	12
	37
	18
	7
	7

	Milk
	65
	-
	15
	-
	-
	7
	13

	Curd
	72
	13
	5
	-
	7
	-
	3

	Paneer
	-
	
	5
	23
	28
	37
	7

	Cheese
	-
	-
	-
	5
	27
	50
	18

	Yoghurt
	-
	-
	-
	-
	-
	5
	95

	Banana
	13
	38
	18
	-
	-
	18
	12

	Grapes
	-
	-
	-
	-
	-
	65
	35

	Orange
	-
	-
	-
	-
	-
	90
	10

	Lemon
	-
	-
	-
	28
	-
	68
	3

	Sweet lime
	-
	-
	-
	-
	-
	95
	5

	Amla
	-
	-
	-
	-
	-
	82
	18


All the selected adolescents consumed par boiled rice daily. Among them 65, 72 and 13 per cent consumed milk, curd, and banana daily but in a lesser quantity. Twice a week they consumed wheat (68%), Green Leafy vegetables (3%), cauliflower (38%), potatoes (70%) egg (7%), curd (13%)and banana (38%). None of them were found to consume flax seed.

4. Nutrient intake

The nutrient intake of the selected adolescents in comparison with the ICMR (2000) recommended allowances are presented in the following Tables.

Table X shows the mean daily energy intake of the adolescents from six groups.

TABLE – X

MEAN ENERGY INTAKE OF THE ADOLESCENTS (Kcal /Day)

	Groups
	ICMR (2000)
	Actual Intake
	Percent Deficit / Excess

	A
	2060
	1266
	-38.5

	B
	2060
	2714
	+31.7

	C
	2060
	1827
	-11.3

	D
	2060
	1269
	-38.4

	E
	2060
	2166
	+5.1

	Control
	2060
	1874
	-8.9


Groups supplemented with

A  -
Vitamin C

D  

-
Milk

B  -
Ashwagandha
E  

-
Omega 3 Fatty acid

C  -
Banana

Control  
- 
No supplements 

A comparison of the mean energy intake of the adolescents with ICMR (2000) value indicated that adolescents of groups (A, C, D and Control consumed energy deficient diets, and the deficit varied approximately from 9 to 38 per cent. Group B consumed 31.7 per cent more than recommended allowances. Group E consumed only 5.1 per cent greater than recommended allowances which are likely to be acceptable.

Table XI shows the mean protein intake per day of the adolescents of different groups in comparison with ICMR (2000) values.

TABLE - Xi

MEAN Protein INTAKE OF THE ADOLESCENTS (g/ Day)

	Groups
	ICMR (2000)
	Actual Intake
	Percent Deficit 

	A
	63
	49
	-22.2

	B
	63
	47
	-25.4

	C
	63
	38
	-39.7

	D
	63
	41
	-34.9

	E
	63
	33
	-47.6

	Control
	63
	45
	-28.6


Groups supplemented with

A  -
Vitamin C

D  

-
Milk

B  -
Ashwagandha
E  

-
Omega 3 Fatty acid

C  -
Banana

Control  
- 
No supplements 

It is disappointing to note that adolescents of all the groups consumed a low protein diet. This inadequate protein intake may be related to their food restriction of milk, egg and soya with a deficit ranging from 22 to 48 per cent.

Table XII shows the comparison of the mean fat intake per day by the adolescents with ICMR (2000) values.
TABLE - XII

MEAN FAT INTAKE OF THE ADOLESCENTS (g/ Day)

	Groups
	ICMR (2000)
	Actual Intake
	Percent Deficit / Excess

	A
	22
	22
	0

	B
	22
	36
	+63.6

	C
	22
	19
	-13.6

	D
	22
	19
	-13.6

	E
	22
	34
	+54.5

	Control
	22
	23
	+4.5


Groups supplemented with

A  -
Vitamin C

D  

-
Milk

B  -
Ashwagandha
E  

-
Omega 3 Fatty acid

C  -
Banana

Control  
- 
No supplements 

Inclusion of deep fat fried products was found to be more and hence the fat intake exceeded the recommended allowances among group B (63.6%) and E (54.5%).  Adolescents of other groups consumed less amount of fat.

The mean calcium intake per day in comparison with ICMR (2000) values for the adolescents is depicted in Table XIII.

TABLE - XIII

MEAN CALCIUM INTAKE OF THE ADOLESCENTS 

(mg/ Day)
	Groups
	ICMR (2000)
	Actual Intake
	Percent Deficit 

	A
	500
	392
	-21.6

	B
	500
	299
	-40.2

	C
	500
	312
	-37.6

	D
	500
	317
	-36.6

	E
	500
	327
	-34.6

	Control
	500
	334
	-33.2


Groups supplemented with

A  -
Vitamin C

D  

-
Milk

B  -
Ashwagandha
E  

-
Omega 3 Fatty acid

C  -
Banana

Control  
- 
No supplements 

A comparison of the mean calcium intake of the adolescents with the ICMR (2000) value indicated that adolescents of all the six groups consumed a calcium deficient diet which varied from 21.6 to 40.2 per cent. This could be due to avoidance of milk, curd, and green leafy vegetables by majority of the adolescents.

Table XIV shows the disparity between the actual iron intake by the adolescents per day in comparision with ICMR (2000) recommended values.


TABLE - XIV


MEAN IRON INTAKE OF THE ADOLESCENTS PER DAY
IRON (mg/ Day)

	Groups
	ICMR (2000)
	Actual Intake
	Percent Deficit 

	A
	30
	18
	-36.7

	B
	30
	21
	-30.0

	C
	30
	17
	-43.3

	D
	30
	21
	-30.0

	E
	30
	18
	-40.0

	Control
	30
	20
	-33.3


Groups supplemented with

A  -
Vitamin C

D  

-
Milk

B  -
Ashwagandha
E  

-
Omega 3 Fatty acid

C  -
Banana

Control  
- 
No supplements 

The mean iron intakes of the selected adolescents of the different groups were found to be less than the ICMR recommended dietary allowance by 30 to 43 per cent. Iron is very much needed for the adolescents to meet the losses due to menstruation. Inadequate or no consumption of green leafy vegetable in their diet may be the reason for the inadequate iron intake.

Table XV depicts the difference between actual intake of vitamin A and ICMR (2000) recommended allowance for the selected adolescents.

TABLE - XV

MEAN VITAMIN A INTAKE OF THE ADOLESCENTS                               (µg / Day)
	Groups
	ICMR (2000)
	Actual Intake
	Percent Deficit 

	A
	600
	327
	-45.5

	B
	600
	417
	-30.5

	C
	600
	496
	-17.3

	D
	600
	398
	-33.7

	E
	600
	427
	-28.8

	Control
	600
	410
	-31.7


<<<<

Groups supplemented with

A  -
Vitamin C

D  

-
Milk

B  -
Ashwagandha
E  

-
Omega 3 Fatty acid

C  -
Banana

Control  
- 
No supplements 

Inclusion of Vitamin A rich foods was found to be very low among the adolescents. Their actual intake did not meet the ICMR (2000) recommended allowance. All the six groups had a marked deficit ranging form 17.3 to 45.5 per cent in their intake of Vitamin A.

Table XVI shows a comparison between the mean intake of Vitamin-C by adolescents with ICMR (2000) recommended values.

TABLE – XVI 

MEAN VITAMIN  C  INTAKE OF THE ADOLESCENTS 

(mg/ Day)
	Groups
	ICMR (2000)
	Actual Intake
	Percent Deficit 

	A
	40
	27
	-32.5

	B
	40
	19
	-52.5

	C
	40
	21
	-47.5

	D
	40
	31
	-22.5

	E
	40
	23
	-42.5

	Control
	40
	25
	-37.5


Groups supplemented with

A  -
Vitamin C

D  

-
Milk

B  -
Ashwagandha
E  

-
Omega 3 Fatty acid

C  -
Banana

Control  
- 
No supplements 

The mean Vitamin C intake of the adolescents of all the groups compared with the recommended value of ICMR (2000) showed a percentage deficit of 22.5 to 52.5 revealing the poor intake of fruits and vegetables by the adolescents.

The comparison between the mean intake of Thiamine by the adolescents in comparison with ICMR (2000) values is depicted in Table XVII.

TABLE - XVII

MEAN THIAMINE INTAKE OF THE ADOLESCENTS (mg/ Day)
	Groups
	ICMR (2000)
	Actual Intake
	Percent Deficit / Excess

	A
	1.0
	0.91
	-9.0

	B
	1.0
	0.73
	-27.0

	C
	1.0
	0.81
	-19.0

	D
	1.0
	0.77
	-23.0

	E
	1.0
	0.98
	-2.0

	Control
	1.0
	1.13
	+13.0


Groups supplemented with

A  -
Vitamin C

D  

-
Milk

B  -
Ashwagandha
E  

-
Omega 3 Fatty acid

C  -
Banana

Control  
- 
No supplements 

From the Table it is clearly understood that adolescents of experimental groups had a Thiamine deficient diet ranging from 2 to 27 per cent when compared to the ICMR recommended values. Only control group had 13 per cent excess of Thiamine in their diet.

Table XVIII shows a comparison between the mean intakes of Riboflavin by the adolescents with ICMR (2000) values.

TABLE - XVIII

MEAN RIBOFLAVIN INTAKE OF THE ADOLESCENTS (mg/ Day)
	Groups
	ICMR (2000)
	Actual Intake
	Percent Deficit 

	A
	1.2
	1.01
	-15.8

	B
	1.2
	0.89
	-25.8

	C
	1.2
	1.03
	-14.2

	D
	1.2
	0.98
	-18.3

	E
	1.2
	1.12
	-6.7

	Control
	1.2
	1.08
	-10.0


Groups supplemented with

A  -
Vitamin C

D  

-
Milk

B  -
Ashwagandha
E  

-
Omega 3 Fatty acid

C  -
Banana

Control  
- 
No supplements 

From the table it is known that most of the adolescents did not include Riboflavin rich foods in their diet and hence the percentage deficit varied from 6.7 to 25.8 per cent.

Table XIX shows a comparison between the actual daily intakes of Magnesium, a neuro nutrient by the adolescents with ICMR (2000) values.

TABLE - XIX

MEAN MAGNESIUM INTAKE OF THE ADOLESCENTS (mg/ Day)
	Groups
	Icmr (2000)
	Actual Intake
	Percent Deficit 

	A
	360
	126
	-65.0

	B
	360
	153
	-57.5

	C
	360
	173
	-51.9

	D
	360
	216
	-40.0

	E
	360
	134
	-62.8

	Control
	360
	194
	-46.1


Groups supplemented with

A  -
Vitamin C

D  

-
Milk

B  -
Ashwagandha
E  

-
Omega 3 Fatty acid

C  -
Banana

Control  
- 
No supplements 

Magnesium intake calculated from the food intake revealed that most of the adolescents in the six groups consumed 40 – 65 per cent less than recommended values by ICMR (2000). This magnesium deficiency may be one of the major factors leading to high stress because magnesium is termed as an “Anti Stress” mineral.

D. Evaluation of neuro nutrient supplementation 

Changes in stress level after 15 days of supplementation assessed through stress inventory showed that groups supplemented with Vitamin-C, Ashwagandha and milk had a significant improvement. Whereas students supplemented with Omega 3 fatty acid and banana did not show a remarkable improvement on supplementation.
The effect of neuro nutrient supplementation after one month assessed through mean stress scores obtained by the adolescents before and after supplementation among the control and the experimental groups are tabulated in Table XX and Figure 4. The individual stress scores of the selected 60 adolescents are given in Appendix VI.
TABLE - XX

 MEAN STRESS SCORES OBTAINED BY THE ADOLESCENTS BEFORE AND AFTER supplementation

	Groups
	Initial
	Final
	Difference
	‘t’ value

	A
	18.8 ± 5.4
	7.4 ± 1.4
	-11.4
	7.757**

	B
	18.2 ± 5.5
	6.8 ± 1.6
	-11.4
	7.252**

	C
	17.1 ± 5.7
	15.6 ± 5.1
	-1.5
	4.881**

	D
	18.9 ± 4.9
	7.7 ± 3.3
	-11.2
	13.538**

	E
	18.2 ± 4.6
	9.6 ± 5.8
	-8.6
	5.976**

	Control
	17.9 ± 4.9
	21.8 ± 3.2
	+3.9
	5.522**


       ** Significant at one percent level

Groups supplemented with

A  -
Vitamin C

D  

-
Milk

B  -
Ashwagandha
E  

-
Omega 3 Fatty acid

C  -
Banana

Control  
- 
No supplements 

The mean reduction in the stress level as revealed through stress scores was significant at one percent among the subjects and the mean increase in the stress level was significant at one per cent in the control group.
 Table XX clearly indicates that subjects who consumed Ashwagandha as a supplement had reduced stress scores from 18.2 to 6.8, 
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FIGURE IV

followed by Vitamin C supplemented group from 18.8 to 7.4. Subjects supplemented with milk also showed a significant reduction in their scores from 18.9 to 7.7. Subjects who were under Omega-3-fatty acid supplementation showed a significant reduction in their stress scores but still the mean stress scores indicated that they are on the border line of high stress. Subjects who consumed banana as the supplement did not show a significant reduction in the stress level.

The adolescents of the control group who did not receive any kind of supplementation were found to have increased stress scores from 17.9 to 21.8.

The impact of neuro nutrient supplementation assessed in the form of mean marks of all the papers of the course obtained by the adolescents as academic improvement among the control and the experimental groups are tabulated in Table XXI and Figure 5. The individual marks obtained by the selected 60 adolescents are given in Appendix VII.
TABLE - XXI 

MEAN MARKS OBTAINED BY THE ADOLESCENTS BEFORE AND AFTER supplementation

	Groups
	A
	B
	C
	D
	E
	Control

	Initial
	57.2           ± 7.5
	52.9           ± 8.8
	53.9          ± 9.2
	37.7           ± 11.8
	57.2           ± 5.8
	53.9           ± 7.6

	Final
	67.9         ± 9.7
	60.3 ± 7.9
	59.4          ± 7.8
	70.4          ± 7.8
	66.1           ± 5.0
	50.7              ± 6.8

	Difference
	+10.7
	+7.4
	+5.5
	+32.7
	+8.9
	-3.2


Groups supplemented with

A  -
Vitamin C

D  

-
Milk

B  -
Ashwagandha
E  

-
Omega 3 Fatty acid

C  -
Banana

Control  
- 
No supplements 
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FIGURE V
The percentage of marks secured by the subjects of all the groups before and after supplementation showed a significant improvement. This academic performance can be correlated with the reduction in their stress scores. Group D supplemented with banana showed a higher difference of 32.7 when compared with the other groups. The control group which did not receive any supplement was found to secure low marks when compared to their initial percentage. This clearly indicates that stress level is directly related to their performance in education.

E.EVALUATION OF STRESS EDUCATION

The impact of stress education is evaluated in the form of scores secured through stress inventory by 403 adolescents before and after the education. The individual scores are given in Appendix VIII.

Table XXII and Figure VI shows a comparison between the mean scores obtained by the adolescents before and after education on stress.

TABLE – XXII

MEAN scores OBTAINED BY THE ADOLESCENTS BEFORE AND AFTER education ON STRESS

(Maximum scores : 20)

	Groups
	Experimental
	Control

	Initial
	6.179 ± 2.807
	4.7 ± 2

	Final
	18.551 ± 1.621
	4.65 ± 1.9

	‘t’ Values
	135.225**
	0.0028NS


** Significant at one percent level

NS   Not Significant 
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FIGURE VI

Table XX clearly shows that the initial level of knowledge about stress and significance of neuro nutrients among the adolescents was very low with a score of 6.179. After attending the education programme on stress, the mean scores were found to increase to 18.551 which was found to be statistically significant at one per cent level. The control group showed no improvement in their knowledge.

This shows that education plays an important role in imparting knowledge and awareness about stress and its management to the adolescents.
v. summary and conclusion

Stress is a word used to describe experiences that are challenging emotionally and physiologically. Good stress refers to those experiences that are of limited duration and that a person can master and which leave a sense of exhilaration and accomplishment, whereas bad stress refers to experiences where a sense of control and mastery is lacking and which are often prolonged or recurrent, irritating, emotionally draining and physically exhausting or dangerous. Adolescents are exposed to increased rates of stressful life experiences. Hence adolescents were selected for the study.

The present study on the “Effect of Education and Supplementation of Neuro Nutrients in Stress Management on Selected Adolescents” was aimed at assessing the stress level and impart education and give neuro nutrients supplementation to reduce stress.

A randomly selected sample of 1002 adolescents doing under graduation belonging to the age group of 16 – 19 years from Avinashilingam University for Women, Coimbatore was chosen. Their stress level was assessed using stress inventory and data on their socio economic back ground was collected. They were categorized in to low stress, medium stress, high stress and very high stress based on the scores obtained through stress inventory. Twenty five adolescents from high stress group and twenty five adolescents from very high stress group were selected for the study. Five from high stress and five from very high stress group served as controls.

Nutritional status was also evaluated through anthropometric measurements, bio chemical tests for haemoglobin, clinical status, health problem and dietary pattern. Anti stress supplements were identified and selected for the study which includes Vitamin C, Ashwagandha, Banana, Milk and Omega-3-Fatty Acid based on the literature and earlier studies. Supplementation was carried out to five different groups (A, B, C, D and E), each consisting of five high stressed adolescents and five very high stressed adolescents with anti stress supplements for one month. The effect was evaluated in terms of stress scores and percentage of marks secured by the adolescents in the examination. The control group adolescents who did not receive any supplements were also studied for the same parameters after one month.

An education programme on stress management was planned, executed and evaluated for a group of 403 adolescents from 1002 adolescents and the rest were treated as controls.

The results obtained from the study are summarized below:

· Socio economic survey revealed that 99 per cent of the adolescents belonged to nuclear families.

· Nearly 99 per cent of the families had one to four members revealing the small family norms.

· About 44 percent of the families of the adolescents earned greater than Rs 7,500 per month and categorized as high income.

· Nearly 50 per cent of the adolescents were found to be under high stress followed by adolescents suffering from moderate stress, low and very high stress of 35.5, 9.6 and 5.2 per cent respectively.

· Mean body height (163 cm) and weight (52.2 kg) of the adolescents were found to be slightly higher than the ICMR standards.

· It was noted that Chronic Energy Deficiency (CED) Grade I was seen among 30 per cent of the adolescents where as obesity Grade I and CED Grade II were noted among each 11.7 per cent. Five per cent adolescents came under the normal weight category.

· A strikingly large number of 45 per cent adolescents were found to be anaemic and 35 per cent were suffering from mild anaemia.

· Nearly 22 per cent of the adolescents suffered from low systolic or diastolic pressure whereas 31 per cent suffered from high systolic or diastolic pressure.

· Regarding the clinical signs, paleness of face, thin and sparse hair, dental caries and bleeding gums were noted among 15 – 18 per cent of the adolescents.

· Details on the physical ailments showed that nearly 50 per cent of the adolescents had one or more symptoms such as back pain, head ache, weight gain or loss, digestive problems and constipation.

· Regarding dietary pattern 68.3 per cent of the adolescents consumed non- vegetarian foods and 81.7 per cent adolescents took three meals a day.

· A greater number of 80 per cent adolescents had the habit of skipping meals and among them a majority of 66.7 per cent skipped their break fast.

· Coffee consumption daily was found among 76.7 per cent of adolescents and a majority of them preferred high salt, high calorie and high sugar foods.

· The frequency of inclusion of neuro nutrient rich foods was low except parboiled rice among the selected adolescents.

· The mean nutrient intake compared with the ICMR (2000)  recommended allowances revealed that consumption of protein, iron, vitamin A, vitamin C, thiamine, riboflavin and magnesium was very much inadequate among all the groups and that of energy and fat were found to be consumed slightly excess among some groups due to their preference for high caloric and high sugar products.

· Supplementation of neuro nutrients for a period of one month showed a decrease in the mean stress level among all the groups which were statistically significant at one per cent level.

· Adolescents supplemented with Vitamin C, Ashwagandha and Milk showed a significant improvement with reduction in stress scores when compared with the groups supplemented with Omega-3 Fatty Acid and Banana. The control groups evaluated with the same parameters after one month were found to increase their stress level which indicated that stress when untreated may increase.

· The stress level evaluated in terms of marks obtained by the adolescents who received supplements showed a significant increase of 13.24 per cent whereas the control group showed a decrease in their marks by 3.2 per cent.

· Knowledge scores on the stress management using diet improved drastically from 6.18 to 18.55 out of 20 after education on stress to 403 adolescents which was statistically significant at one per cent level.

The findings of the study indicated that the adolescents were not in the state of optimum nutrition and health, even though parameters like height and weight showed a marginal excess. The stress scores revealed that majority of them were under high stress and supplementation of neuro nutrients like Vitamin C, Omega 3 Fatty Acid, Ashwagandha, Milk and Banana reversed the condition with a significant decrease in their stress scores and improvement in the marks scored by the adolescents. Education on stress imparted to the adolescents showed an increase in the knowledge scores.

RECOMMENDATIONS

Based on the findings of the present study, the following recommendations can be made for future research to help the adolescents to overcome stress.

1. Stress education should be imparted to adolescents at schools and colleges to create an awareness about the cause and methods of overcoming stress

2. Parents of the adolescents should be educated about how to handle adolescents carefully during stress. Especially the mothers should be made aware of neuro nutrient rich foods which are helpful in the management of stress.

3. Hostels in schools and colleges should provide a well balanced diet with neuro nutrient rich foods. A balanced diet with proper neuro nutrients can help adolescents to overcome the problem of stress.

4. Government can establish policies by which adolescents can be properly channelised and develop them into purposeful and happier citizens of tomorrow.
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APPEDIX - I

SCHEDULE TO ASSESS THE STRESS LEVELS AMONG ADOLESCENTS

Name of the interviewer
: 
Ms.B.Pavithra
Sex
: M / F

Name of the interviewee
:



Age: 

Date of birth


:

Education


:

Income of the family
:

Marital status


: 
Single / Married

Type of family

: 
Joint / Nuclear
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Severe  Moderate Mild Normal

Size of family

: 
Small 



Big 







(4 and below)

(More than 4)

Address


:
Residence


Hostel

Phone



:

Email ID


:

Class room no & block name:

Instructions


:


In this form, there are few statements followed by two alternatives, ‘Yes’ and ‘No’. Read each statement carefully and put a tick mark in the column, which suits you most. Please be honest while answering. Please do not omit any item. Your answers will be kept confidential.

PART – I

	S.No
	ITEMS
	YES
	NO

	1
	I sweat a lot
	
	

	2
	I get tired easily
	
	

	3
	I cannot stand loud noise
	
	

	4
	I have very poor appetite
	
	

	5
	I get giddiness / nausea
	
	

	6
	I have difficulty in falling asleep /Disturbed sleep
	
	

	7
	I get pain  / aches in my joints /

neck / back / head
	
	


PART – II

	S.No
	ITEMS
	YES
	NO

	1
	I feel sad
	
	

	2
	I am highly irritable
	
	

	3
	I feel helpless
	
	

	4
	I loose my temper easily
	
	

	5
	I do not enjoy activities which

I used to enjoy
	
	

	6
	I am worried about my

poor health
	
	

	7
	I feel upset when I have to take up

some responsibility
	
	

	8
	I find others too demanding
	
	

	9
	I worry about my past /

present / future
	
	


PART – III

	S.No
	ITEMS
	YES
	NO

	1
	I take long time to decide
	
	

	2
	I get recurring negative thoughts
	
	

	3
	I am over taxing my self
	
	

	4
	I keep forgetting things
	
	

	5
	I cannot cope with sudden changes

around me
	
	

	6
	I am pre occupied
	
	


PART – IV

	S.No
	ITEMS
	YES
	NO

	1
	I have a strained posture
	
	

	2
	I do not pay attention to what I eat
	
	

	3
	I strive hard to achieve more and more
	
	

	4
	I argue a lot
	
	

	5
	I have no time for exercise / walking / Relaxation
	
	

	6
	I spend very little time with my

family members
	
	

	7
	I shout at others even for small matters
	
	

	8
	I am worn out
	
	


APPENDIX - II

NUTRITIONAL ASSESSMENT

I GENERAL INFORMATION

1.Name of the interviewer : B.Pavithra

2.Name of the interviewee :

II ANTHROPOMETRIC MEASUREMENTS

1.Height :     
   (Cms)

2.Weight :          (Kgs)

3.BMI :

III BIOCHEMICAL ASSESSMENT

Haemoglobin:

(g/dL)

IV  CLINICAL ASSESSMENT

1.Hair:
‮     

 
Normal ‮  


Dyspigmented ‮  

Thin and sparse
‮ 
Easy pluckability

2.Face: ‮     

Normal‮   


 Swollen
‮     

Paleness
‮             
Nasolabial seborrhoea

3.Eyes: ‮    

Normal‮   


Xerosis (cornea / conjuctiva)‮  

Bitot spot‮  


Night blindness‮  

Keratomalacia

4.Lips :‮      

 Normal ‮ 


 Angular stomatitis‮          

Chelosis

5.Tongue:‮  

Normal‮   


Glossitis‮  

Magenta red‮ 

Filliform papillae‮ 

Pale tongue

6.Teeth:‮     

Normal‮   


Mottled enamel‮               

Dental caries

7.Gums:‮    

Normal‮   


Spongy and swollen         

Bleeding

8.Skin:‮      

Normal‮   


Dermatitis‮  

Follicular hyperkeratosis

9.Nail:
‮     


Normal‮    


Pale and broken
‮  

Spoon shaped

10.Blood pressure:

(mm/Hg)

11.Do you suffer from any of the following?

‮  Headache‮  


Back pain‮  

  Digestive problem‮  

Constipation

‮  Weight gain or loss‮ 

Eating disorder‮  

  Obesity 



Chest pain

‮  ‮Irregular heart beat‮  

Asthma

‮  Skin problem‮  


Ulcers

‮  Irritable bowel syndrome
Thyroidism (Hypo / Hyper)

V  DIETARY ASSESSMENT

1.Food habits


‮Vegetarian
‮  


Non vegetarian
‮  

Ova vegetarian

2.Meal pattern


‮One meal a day‮  


Two meals a day‮  

Three meals a day‮  

Greater than three meals a day

3.Do you strictly follow the meal timings?

 ‮Yes                 ‮ No

4.Do you strictly follow food restriction?

‮Yes                  ‮ No

4a.If yes, what type of food?

5.Do you skip the meals?

‮Yes                 ‮ No

5a.If yes ,which meal?

‮ Break fast      ‮ Lunch            ‮ Dinner

5b.At what intervals?

‮  Regularly     ‮ Twice a week   ‮ Once a week

‮  Monthly       ‮ Occasionally

6.Meal pattern

	Food items
	Daily
	Twice                   a week
	Once               a week
	Twice  a month
	Monthly
	Occasionally
	Never

	Ragi
	
	
	
	
	
	
	

	Par boiled rice
	
	
	
	
	
	
	

	Wheat
	
	
	
	
	
	
	

	Soya products
	
	
	
	
	
	
	

	Green leafy vegetables
	
	
	
	
	
	
	

	Cabbage
	
	
	
	
	
	
	

	Cauliflower
	
	
	
	
	
	
	

	Potatoes
	
	
	
	
	
	
	

	Yam
	
	
	
	
	
	
	

	Egg
	
	
	
	
	
	
	

	Chicken
	
	
	
	
	
	
	

	Meat
	
	
	
	
	
	
	

	Fish
	
	
	
	
	
	
	

	Milk
	
	
	
	
	
	
	

	Curd
	
	
	
	
	
	
	

	Paneer
	
	
	
	
	
	
	

	Cheese
	
	
	
	
	
	
	

	Yoghurt
	
	
	
	
	
	
	

	Banana
	
	
	
	
	
	
	

	Grapes
	
	
	
	
	
	
	

	Orange
	
	
	
	
	
	
	

	Lemon
	
	
	
	
	
	
	

	Sweet lime
	
	
	
	
	
	
	

	Amla
	
	
	
	
	
	
	

	Flax seed
	
	
	
	
	
	
	


7.Do you prefer salty foods?

‮Yes 

‮No

8.Do you like chips, creamy cake, cookies, puffs etc?

‮Yes 

‮No

9.Do you crave for toffees, chocolates, candies, sweetened creams?

‮Yes 

‮No

10.Do you consume coffee or tea?

‮ Everyday
‮ Occasionally

‮No

11.Daily meal pattern:

	Days
	Break   fast
	Mid   morning
	Lunch
	Tea             time
	Dinner

	
	Item
	Qty
	Item
	Qty
	Item
	Qty
	Item
	Qty
	Item
	Qty

	I
	
	
	
	
	
	
	
	
	
	

	II
	
	
	
	
	
	
	
	
	
	

	III
	
	
	
	
	
	
	
	
	
	


Appendix – III 

compact disc on stress education

APPENDIX - IV

ASSESSMENT OF KNOWLEDGE ON STRESS AND FOOD       CIRCLE THE ITEM YOU FEEL AS MOST APPROPRIATE

1) When we are confused about meeting the demands placed on us, we experience 

A) Pain

B) Stress
C) Guilty

D) No Idea

2) Stress can result in a

A) Positive event 
B) Negative event
C) Both ‘A’ and ‘B’
D) No Idea

3) Is low stress optimum for your health?

A) Yes


B) No

C) Neither ‘A’ nor ‘B’
D) No Idea

4) Who will be in a better position to over come stress?

A) Under nourished
B) Over nourished
C) Healthy person
D) No Idea

5) One among the following is a neuro transmitter.

A) Calcium

B) Serotonin

C) Inositol

D) No Idea

6) Name the vitamin which fights with free radicals released during stress?

A) Vitamin B2
 
B) Vitamin - C
C) Vitamin - A
D) No Idea

7) Which is called as the brain building fat?

A) Cholesterol 
B) Omega 3 Fatty Acid


C) Tri Glycerides
D) No Idea

8) Which fruit you will choose when you are stressed?

A) Apricot

B) Water melon
C) Banana

D) No Idea

9) Which fruit juice can reduce your stress?

A) Grape

B) Musk melon
C) Lemon

D) No Idea

10) Should we avoid fiber rich foods when we are under stress?

A) Yes

B) No

C) Neither ‘A’ nor ‘B’
D) No Idea

11) According to WHO which is termed as the most important risk factor to health in the present world?

A) AIDS

B) Allergy

C) Stress
D) No Idea

12) When you are under stress, your concentration will be

A) Increased
  
B) No Change

C) Impaired
D) No Idea

13) Which age group experience more stress?

A) Adult

B) Old Age

C) Adolescence
D) No Idea

14) Is yoga the only way to reduce stress?

A) Yes



B) No



C) Neither ‘A’ nor ‘B’

D) No Idea

15) For brain cells to communicate, they require

A) Hormones
B) Enzymes

C) Neuro transmitter

D) No Idea

16) Neuro nutrients help in

A) Synthesis of Neuro transmitters
B) Degeneration of nerves


C) Body building



D) No Idea


17) During stress, Neuro transmitter level in the brain is

A) Increased

B) Decreased

C) Do not affect
D) No Idea

18) Does the food we eat influence the brain functioning?

A) Accept partially
B) Accept fully
C) Do not accept
D) No Idea

19) Which neuro nutrient is required to normalize the heart rate during stress?

A) Zinc

B) Iodine
C) Potassium

D) No Idea

20) Which of the following fruit can overcome low immunity due to stress?

A) Orange

B) Apple
C) Sapota

D) No Idea

APPENDIX - V

ANTHROPOMETRIC , BLOOD PRESSURE AND HAEMOGLOBIN VALUES OF TE SELECTED ADOLESCENTS

	S.No
	Height
	Weight
	BMI
	BP
	Hb

	1
	1.59
	65
	25.71
	120/80
	8.03

	2
	1.62
	70
	26.67
	120/80
	8.03

	3
	1.61
	61.5
	23.72
	130/80
	8.03

	4
	1.75
	50
	16.33
	120/80
	8.03

	5
	1.49
	56
	25.22
	110/80
	8.03

	6
	1.75
	50
	16.33
	120/80
	8.03

	7
	1.59
	56
	22.13
	130/90
	8.53

	8
	1.7
	55
	19.03
	130/80
	8.53

	9
	1.67
	46
	16.49
	100/70
	8.53

	10
	1.6
	46
	17.97
	120/80
	8.53

	11
	1.57
	59
	23.94
	130/80
	8.53

	12
	1.59
	58
	22.94
	110/80
	8.53

	13
	1.57
	54
	21.9
	120/80
	8.53

	14
	1.66
	49
	17.78
	130/80
	8.53

	15
	1.71
	47
	16.07
	120/80
	8.53

	16
	1.54
	43
	18.13
	130/80
	8.53

	17
	1.71
	52
	17.78
	120/80
	8.53

	8
	1.56
	44
	18.08
	130/80
	8.53

	19
	1.68
	51
	18.07
	120/80
	7.03

	20
	1.62
	52
	19.81
	130/80
	7.03

	21
	1.55
	44
	18.31
	120/80
	7.03

	22
	1.67
	55
	19.72
	120/80
	7.53

	23
	1.64
	50
	18.59
	110/80
	7.53

	24
	1.62
	59.5
	22.67
	120/80
	7.53

	25
	1.72
	56
	22.31
	120/80
	7.53

	26
	1.64
	47
	17.47
	120/70
	7.53

	27
	1.64
	70
	26.02
	130/70
	10.04

	28
	1.66
	63
	22.86
	120/80
	10.04

	29
	1.6
	53
	20.7
	100/70
	10.04

	30
	1.78
	50
	15.78
	120/80
	10.04

	31
	1.63
	54
	20.32
	140/90
	10.04

	32
	1.68
	62
	21.97
	120/90
	10.04

	33
	1.62
	52
	19.81
	100/70
	10.04

	34
	1.56
	70
	28.76
	120/80
	10.04

	35
	1.67
	48
	17.21
	100/80
	10.54

	36
	1.6
	48
	18.75
	120/80
	10.54

	37
	1.64
	47
	17.47
	130/80
	10.54

	38
	1.65
	50
	18.36
	120/80
	10.54

	39
	1.68
	49
	17.36
	110/80
	10.54

	40
	1.63
	45
	16.94
	130/70
	10.54

	41
	1.65
	40
	14.69
	120/80
	10.54

	42
	1.66
	47
	17.06
	120/80
	10.54

	43
	1.55
	46
	19.15
	130/80
	9.54

	44
	1.69
	52
	18.21
	120/80
	9.54

	45
	1.62
	48
	17.85
	120/80
	9.54

	46
	1.6
	47
	18.36
	130/80
	9.54

	47
	1.64
	50
	18.59
	120/80
	9.54

	48
	1.57
	47
	19.17
	130/80
	11.04

	49
	1.53
	60.5
	25.84
	120/80
	11.04

	50
	1.63
	60
	22.58
	120/80
	11.04

	51
	1.75
	54
	17.63
	130/80
	11.04

	52
	1.65
	54
	19.83
	100/80
	11.55

	53
	1.51
	60
	26.31
	100/70
	11.55

	54
	1.69
	54
	18.91
	120/80
	11.55

	55
	1.61
	43
	16.58
	130/80
	12.05

	56
	1.68
	47.5
	16.82
	110/80
	12.05

	57
	1.64
	41
	15.24
	120/80
	12.05

	58
	1.62
	45
	17.14
	130/80
	12.55

	59
	1.59
	65
	25.71
	130/80
	12.55

	60
	1.62
	70
	26.67
	120/80
	7.53


APPENDIX - VI

stress score
	S.No
	Before
	After
	S.No
	Before
	After
	S.No
	Before
	After

	1
	18
	9
	21
	13
	12
	41
	12
	8

	2
	12
	6
	22
	10
	10
	42
	14
	5

	3
	16
	8
	23
	12
	11
	43
	11
	7

	4
	11
	7
	24
	14
	12
	44
	19
	6

	5
	15
	5
	25
	11
	10
	45
	17
	5

	6
	20
	6
	26
	21
	20
	46
	24
	21

	7
	23
	8
	27
	21
	18
	47
	20
	7

	8
	21
	7
	28
	23
	20
	48
	22
	9

	9
	25
	9
	29
	20
	19
	49
	20
	8

	10
	27
	9
	30
	26
	24
	50
	23
	20

	11
	17
	9
	31
	19
	6
	51
	13
	20

	12
	10
	5
	32
	14
	5
	52
	15
	21

	13
	13
	6
	33
	17
	7
	53
	11
	16

	14
	11
	5
	34
	13
	5
	54
	18
	23

	15
	19
	8
	35
	12
	5
	55
	12
	18

	16
	23
	5
	36
	28
	16
	56
	26
	27

	17
	21
	6
	37
	21
	7
	57
	21
	23

	8
	27
	8
	38
	20
	9
	58
	20
	24

	19
	21
	7
	39
	23
	9
	59
	22
	23

	20
	20
	9
	40
	22
	8
	60
	21
	23


APPENDIX - VII
MARKS OBTAINED BY THE SELECTEDADOLESCENTS BEFORE AND AFTER EDUCATION

	S.No
	Before
	After
	S.No
	Before
	After
	S.No
	Before
	After

	1
	61
	73
	21
	52
	54
	41
	57
	69

	2
	72
	81
	22
	61
	70
	42
	64
	67

	3
	53
	64
	23
	70
	72
	43
	61
	68

	4
	47
	56
	24
	53
	59
	44
	51
	67

	5
	51
	57
	25
	49
	49
	45
	63
	72

	6
	57
	63
	26
	56
	62
	46
	54
	62

	7
	62
	81
	27
	62
	65
	47
	47
	56

	8
	49
	59
	28
	51
	57
	48
	53
	61

	9
	59
	67
	29
	49
	55
	49
	63
	67

	10
	61
	78
	30
	36
	51
	50
	59
	72

	11
	56
	72
	31
	61
	73
	51
	62
	55

	12
	41
	59
	32
	43
	62
	52
	64
	59

	13
	58
	62
	33
	63
	81
	53
	49
	46

	14
	62
	71
	34
	33
	61
	54
	51
	51

	15
	49
	56
	35
	51
	59
	55
	63
	62

	16
	57
	61
	36
	64
	72
	56
	49
	51

	17
	63
	65
	37
	65
	68
	57
	53
	49

	8
	36
	51
	38
	71
	73
	58
	46
	42

	19
	56
	59
	39
	66
	74
	59
	43
	41

	20
	51
	47
	40
	60
	81
	60
	59
	51


APPENDIX - VIII
EDUCATION SCORES

	S.No
	Before
	After
	S.No
	Before
	After
	S.No
	Before
	After

	1
	2
	13
	21
	2
	15
	41
	3
	17

	2
	2
	13
	22
	2
	15
	42
	3
	17

	3
	2
	13
	23
	2
	15
	43
	3
	17

	4
	2
	13
	24
	2
	15
	44
	3
	17

	5
	2
	13
	25
	2
	15
	45
	3
	17

	6
	2
	13
	26
	2
	15
	46
	3
	17

	7
	2
	13
	27
	2
	16
	47
	3
	17

	8
	2
	13
	28
	2
	16
	48
	3
	17

	9
	2
	13
	29
	2
	16
	49
	3
	17

	10
	2
	13
	30
	2
	16
	50
	3
	17

	11
	2
	13
	31
	2
	16
	51
	3
	17

	12
	2
	13
	32
	2
	16
	52
	3
	17

	13
	2
	13
	33
	2
	16
	53
	3
	17

	14
	2
	15
	34
	2
	16
	54
	3
	17

	15
	2
	15
	35
	2
	16
	55
	3
	17

	16
	2
	15
	36
	2
	16
	56
	3
	17

	17
	2
	15
	37
	3
	16
	57
	3
	17

	8
	2
	15
	38
	3
	16
	58
	3
	17

	19
	2
	15
	39
	3
	16
	59
	3
	17

	20
	2
	13
	40
	3
	16
	60
	3
	17


	S.No
	Before
	After
	S.No
	Before
	After
	S.No
	Before
	After

	61
	3
	17
	81
	3
	17
	101
	4
	18

	62
	3
	17
	82
	3
	17
	102
	4
	18

	63
	3
	17
	83
	3
	17
	103
	4
	18

	64
	3
	17
	84
	3
	18
	104
	4
	18

	65
	3
	17
	85
	3
	18
	105
	5
	18

	66
	3
	17
	86
	4
	18
	106
	5
	18

	67
	3
	17
	87
	4
	18
	107
	5
	18

	68
	3
	17
	88
	4
	18
	108
	5
	18

	69
	3
	17
	89
	4
	18
	109
	5
	18

	70
	3
	17
	90
	4
	18
	110
	5
	18

	71
	3
	17
	91
	4
	18
	111
	5
	18

	72
	3
	17
	92
	4
	18
	112
	5
	18

	73
	3
	17
	93
	4
	18
	113
	5
	18

	74
	3
	17
	94
	4
	18
	114
	5
	18

	75
	3
	17
	95
	4
	18
	115
	5
	18

	76
	3
	17
	96
	4
	18
	116
	5
	18

	77
	3
	17
	97
	4
	18
	117
	5
	18

	78
	3
	17
	98
	4
	18
	118
	5
	18

	79
	3
	17
	99
	4
	18
	119
	5
	18

	80
	3
	17
	100
	4
	18
	120
	5
	18


	S.No
	Before
	After
	S.No
	Before
	After
	S.No
	Before
	After

	121
	5
	18
	141
	5
	19
	161
	5
	19

	122
	5
	18
	142
	5
	19
	162
	5
	19

	123
	5
	18
	143
	5
	19
	163
	5
	19

	124
	5
	18
	144
	5
	19
	164
	5
	19

	125
	5
	18
	145
	5
	19
	165
	6
	19

	126
	5
	18
	146
	5
	19
	166
	6
	19

	127
	5
	18
	147
	5
	19
	167
	6
	19

	128
	5
	18
	148
	5
	19
	168
	6
	19

	129
	5
	18
	149
	5
	19
	169
	6
	19

	130
	5
	18
	150
	5
	19
	170
	6
	19

	131
	5
	18
	151
	5
	19
	171
	6
	19

	132
	5
	18
	152
	5
	19
	172
	6
	19

	133
	5
	18
	153
	5
	19
	173
	6
	19

	134
	5
	18
	154
	5
	19
	174
	6
	19

	135
	5
	18
	155
	5
	19
	175
	6
	19

	136
	5
	18
	156
	5
	19
	176
	6
	19

	137
	5
	19
	157
	5
	19
	177
	6
	19

	138
	5
	19
	158
	5
	19
	178
	6
	19

	139
	5
	19
	159
	5
	19
	179
	6
	19

	140
	5
	19
	160
	5
	19
	180
	6
	19


	S.No
	Before
	After
	S.No
	Before
	After
	S.No
	Before
	After

	181
	6
	19
	211
	6
	19
	221
	6
	19

	182
	6
	19
	212
	6
	19
	222
	6
	19

	183
	6
	19
	213
	6
	19
	223
	6
	19

	184
	6
	19
	214
	6
	19
	224
	6
	19

	185
	6
	19
	215
	6
	19
	225
	6
	19

	186
	6
	19
	216
	6
	19
	226
	6
	19

	187
	6
	19
	217
	6
	19
	227
	7
	19

	188
	6
	19
	218
	6
	19
	228
	7
	19

	189
	6
	19
	219
	6
	19
	229
	7
	19

	190
	6
	19
	210
	6
	19
	230
	7
	19

	191
	6
	19
	211
	6
	19
	231
	7
	19

	192
	6
	19
	212
	6
	19
	232
	7
	19

	193
	6
	19
	213
	6
	19
	233
	7
	19

	194
	6
	19
	214
	6
	19
	234
	7
	19

	195
	6
	19
	215
	6
	19
	235
	7
	19

	196
	6
	19
	216
	6
	19
	236
	7
	19

	197
	6
	19
	217
	6
	19
	237
	7
	19

	198
	6
	19
	218
	6
	19
	238
	7
	19

	199
	6
	19
	219
	6
	19
	239
	7
	19

	200
	6
	19
	220
	6
	19
	240
	7
	19


	S.No
	Before
	After
	S.No
	Before
	After
	S.No
	Before
	After

	241
	7
	19
	261
	7
	19
	281
	7
	20

	242
	7
	19
	262
	7
	19
	282
	7
	20

	243
	7
	19
	263
	7
	19
	283
	7
	20

	244
	7
	19
	264
	7
	19
	284
	7
	20

	245
	7
	19
	265
	7
	19
	285
	7
	20

	246
	7
	19
	266
	7
	19
	286
	7
	20

	247
	7
	19
	267
	7
	19
	287
	7
	20

	248
	7
	19
	268
	7
	19
	288
	7
	20

	249
	7
	19
	269
	7
	19
	289
	7
	20

	250
	7
	19
	270
	7
	19
	290
	7
	20

	251
	7
	19
	271
	7
	19
	291
	7
	20

	252
	7
	19
	272
	7
	19
	292
	7
	20

	253
	7
	19
	273
	7
	19
	293
	7
	20

	254
	7
	19
	274
	7
	19
	294
	7
	20

	255
	7
	19
	275
	7
	19
	295
	7
	20

	256
	7
	19
	276
	7
	19
	296
	7
	20

	257
	7
	19
	277
	7
	19
	297
	7
	20

	258
	7
	19
	278
	7
	19
	298
	7
	20

	259
	7
	19
	279
	7
	20
	299
	7
	20

	260
	7
	19
	280
	7
	20
	300
	7
	20


	S.No
	Before
	After
	S.No
	Before
	After
	S.No
	Before
	After

	301
	7
	20
	321
	7
	20
	341
	8
	20

	302
	7
	20
	322
	7
	20
	342
	8
	20

	303
	7
	20
	323
	7
	20
	343
	8
	20

	304
	7
	20
	324
	7
	20
	344
	8
	20

	305
	7
	20
	325
	7
	20
	345
	8
	20

	306
	7
	20
	326
	7
	20
	346
	8
	20

	307
	7
	20
	327
	7
	20
	347
	8
	20

	308
	7
	20
	328
	7
	20
	348
	8
	20

	309
	7
	20
	329
	7
	20
	349
	8
	20

	310
	7
	20
	330
	7
	20
	350
	8
	20

	311
	7
	20
	331
	7
	20
	351
	8
	20

	312
	7
	20
	332
	7
	20
	352
	9
	20

	313
	7
	20
	333
	7
	20
	353
	9
	20

	314
	7
	20
	334
	7
	20
	354
	9
	20

	315
	7
	20
	335
	7
	20
	355
	9
	20

	316
	7
	20
	336
	7
	20
	356
	9
	20

	317
	7
	20
	337
	7
	20
	357
	9
	20

	318
	7
	20
	338
	7
	20
	358
	9
	20

	319
	7
	20
	339
	8
	20
	359
	10
	20

	320
	7
	20
	340
	8
	20
	360
	10
	20


	S.No
	Before
	After
	S.No
	Before
	After
	S.No
	Before
	After

	361
	10
	20
	381
	12
	20
	401
	14
	20

	362
	10
	20
	382
	12
	20
	402
	15
	20

	363
	10
	20
	383
	12
	20
	403
	15
	20

	364
	10
	20
	384
	12
	20
	
	
	

	365
	10
	20
	385
	12
	20
	
	
	

	366
	10
	20
	386
	12
	20
	
	
	

	367
	10
	20
	387
	12
	20
	
	
	

	368
	10
	20
	388
	12
	20
	
	
	

	369
	10
	20
	389
	12
	20
	
	
	

	370
	11
	20
	390
	13
	20
	
	
	

	371
	11
	20
	391
	13
	20
	
	
	

	372
	11
	20
	392
	13
	20
	
	
	

	373
	11
	20
	393
	13
	20
	
	
	

	374
	11
	20
	394
	13
	20
	
	
	

	375
	11
	20
	395
	13
	20
	
	
	

	376
	11
	20
	396
	13
	20
	
	
	

	377
	11
	20
	397
	13
	20
	
	
	

	378
	11
	20
	398
	13
	20
	
	
	

	379
	11
	20
	399
	14
	20
	
	
	

	380
	11
	20
	400
	14
	20
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