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ABSTRACT 

Title: A cross sectional study on sleep among Indianadolescents 

Department: Department of Paediatrics, Christian Medical College, Vellore 

Name of the candidate:Sataroopa Mishra 

Degree and Subject: MD Paediatrics 

Word count: 482 

Background: Adolescence is an important stage in the life of an individual.  Good 

sleep hygiene is as essential for an adolescent as a well balanced diet and adequate 

exercise. However, sleep deprivation is an important public health problem during 

adolescence. Several studies have demonstrated the negative effects of acute and 

chronic sleep insufficiency in adolescents.  Sleepiness in adolescents and young adults 

affects their academic performance, mental health, cardiovascular health and safety on 

the road. Our study aims to analyze the level of sleep insufficiency in our adolescents 

and related sleep problems. 

Objective: To study the sleep pattern, assess sleep quality, sleep hygiene and 

determine sleepiness levels amongst school going adolescents in Vellore, south India 

using a self reported questionnaire 
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Setting: Community based school survey in a semi-urban setting among 9th and 11th 

grade students in three schools in Vellore city. 

Methods: This study is a questionnaire based study. Adolescents were asked to mark 

the responses to the various questions in the questionnaire. Some of the questions 

enquired into standard sleep parameters viz. weekday and weekend bedtime, wake-

time and night total sleep time. Standardized questionnairesvalidated among 

adolescents in other countries including, Adolescent Sleep Wake scale (ASWS) to 

assess sleep quality, Adolescent Sleep Hygiene Scale (ASHS) to assess sleep hygiene 

practices and Epworth sleepiness scale to determine sleepiness levels in adolescents 

were used.  

Results:The total number of participants included 257 students. Mean age of the 

students in this study was 14.5 years. On week days, the average bed time reported was 

9:39 pm ±44 min and average wake time 6:20 am ± 56 min. During the weekend, the 

mean bedtime was 9:53 ± 49 pm and wake time 7:03 am ± 88 min. Wake time during 

weekends was about 43 minutes later than wake time during weekdays. The average 

total night sleep duration during weekdays was 8 hours and 40 min ± 64 min. On 

weekends it was 9 hours and 10 min ± 81 min. There was difference of 30 minutes for 

total sleep duration, between weekends and weekdays. About 12% of our participants 

reported daytime sleepiness which had weak to moderate inverse relationship to sleep 

quality (r= - 0.30) and sleep hygiene (r= -0.23). 
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Our study population showed a good quality of sleep mean total score of 4.25 on a 

scale of 1-6). Overall, the students reported good sleep hygiene practices (mean total 

score =4.29).  Relationship between sleep quality and sleep hygiene was moderate to 

strong (r=0.63). Adolescents reported low scores in cognitive (mean=3.72) and sleep 

stability domains (3.79). . 

Conclusions: Sleep parameters were comparable to those observed in other parts of 

world. Adolescents in our study population have reported a reasonably good quality of 

sleep and sleep hygiene practices. Sleep hygiene has a good relationship with sleep 

quality. Use of electronic media close to bed time and not following a regular sleep 

schedule affect the sleep quality in our population. 
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INTRODUCTION: 

Adolescence is an important stage in the life of an individual. It is a relatively 

healthy period. Adolescents no longer have infectious diseases characteristic of the 

under five children. Adulthood diseases like the metabolic syndrome have not yet 

set in. Good sleep hygiene is as essential for an adolescent as a well balanced diet 

and adequate exercise. A good sleep enables an adolescent to perform well in 

academics, sports and other extracurricular activities. Research has shown that 

inadequate and poor quality sleep can result in mental illness, overweight and 

obesity and even cardiovascular diseases in the future(1–20).  

A number of physical changes occur during adolescence including changes in the 

region of the brain controlling sleeping (21,22). Simultaneously, teenagers are 

required to take up increasingly newer social roles and responsibilities. To further 

complicate, the immense pressure to perform well in academics and peer pressure 

in different domainsresult in a drastic change in the sleep pattern and sleep quality. 

Sleep related behavior established during the teenage years continues to persist in 

adulthood. It is therefore imperative to establish healthy sleep practice during 

adolescence and even in childhood.  Studies in several parts of the world have 

demonstrated that teenagers are having poor sleep quality, which in turn 

contributes  to increasing  school absenteeism, road traffic accidents, substance 
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abuse and depression.(13).  Our aim in this study is to observe the sleep patterns 

and problems among school going adolescents in our community.   
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AIMS AND OBJECTIVES 

Aim:  

To study the sleep patterns, sleep quality and sleep hygiene of school going adolescents 

in Vellore 

Objectives: 

Using a standardized questionnaire: 

1)   To study sleep patterns among school going adolescents in Vellore 

2)   To assess their sleep hygiene. 

3)  To assesstheir quality of sleep. 

4) To determine thelevel of daytime sleepiness they have. 

5) To study therelationship between sleep hygiene practices and sleep quality.  

6) To study the relationship betweendaytime sleepiness, sleep hygiene and sleep 

quality. 
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REVIEW OF LITERATURE: 

Introduction: 

Sleep is a physiological phenomenon that is influenced by the scientific 

advancement and cultural practices of a society. In different periods in history, 

man’s knowledge and idea about sleep as well as his sleep habits have 

undergone paradigm changes. 

Sleep was described by the Greek philosopher and medical theoristAlcmaeon of 

Croton in the 5th century. He stated in his vascular theory that sleep occurred 

when blood filled the brain and waking was the result of blood returning to the 

rest of the body. In 400 BC, Androsthenes of Thasus, a ship captain under 

Alexander the Great, travelled to North Africa and India and made observations 

on the tamarind tree. He noted that thetamarind leaves revealed an impressive 

movement up during the day and down during the night as a daily cycle. In 1598 

ADWilliam Shakespeare described certain symptoms in characters of his play 

which were suggestive of obstructive sleep apnea.(23) 

Discovery of newer technologies gave the impetus to research in the field of 

sleep. In 1929, German Psychiatrist Hans Berger discovered 

Electroencephalogram which was used to see brain’s activity during wakefulness 
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and sleep. Soon, in 1937, sleep stages were described by Alfred Loomis and 

colleagues and in 1953, REM (Rapid eye movement) sleep was discovered(23).  

One of the earliest recommendations for sleep was proposed by Napolean 

Bonaparte in 1709 when he said“6 hours sleep for a man, 7 for a woman and 8 

for a fool”; he suffered from insomnia, sleeping 4 hours at night and taking half 

hour naps to energize himself(24). By 1800, as the Western society  entered the 

Industrial age, sleeping more than 8 hours was considered a sign of 

laziness.(23)Soon, sleep deprivation started surfacing as a problem in the 

society. In 1895, Prime minister of England, the Earl of Rosebery resigned due 

to chronic insomnia. (23) In 2004, Charles A. Czeisler et a professor in Harvard 

medical school reported medical errors occurring due to sleep deprivation 

among doctors(25). Sleep deprivation was thus recognized as a major public 

health problem.  

Adolescence is a unique transitional stage between a dependent childhood to an 

independent adulthood. Pubertal changes in the body as well as changes in the 

social roles and responsibilities are characteristic of adolescence. These can in 

turn causesignificant alterationin cognitive, social, behavioral and emotional 

functioning in young people.Several changes occur in the circadian rhythm and 

sleep regulatory mechanisms during adolescence.Maturational changes take 

place in the sleep–wake cycle, sleep timing, duration and architecture. Some of 
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these changes persist in adulthood(26). Sleep is an essential part in the growth 

and development of an adolescent.(21) 

There are several myths and beliefs regarding ideal sleep. An age old proverbial saying 

mention, ‘Early to bed, early to rise makes one healthy and wise’. Fact is, adolescent 

sleep behavior is quite contrary to this saying. They tend to sleep later at night and 

wake up later in the morning due to a shift in circadian rhythm during 

adolescence.(26,27). Contrary to the popular belief, sleep requirement remains the 

same as during childhood.(27) On the other hand,there is an expectation to excel in 

academics and sports and an apparent inability on the part of the adolescent to keep 

time. This kind of mismatch in adolescent sleep requirements and socialdemands might 

cause turmoil within families. In the west where adolescent sleep has been studied 

extensively, policies and recommendations have been laid for school timings in 

concordance with the biological rhythm of adolescent sleep pattern. (28) Their findings 

have not translated to recommendations for adolescents in India. 

Several studies have reiterated that adolescents in general are deprived of a good 

quality and quantity of sleep(10,13,29–32).  Poor sleep quality and quantity affect 

academic performance and learning, results in increased school absenteeism, higher 

rates of substance abuse, road traffic accidents and depression.(2,13,33–36). Indian 

studies have revealed that adolescents here are sleep deprived and are not different 

from adolescents from the rest of the world.(29,37)Sleep deprivation therefore is an 
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important health issue to be addressed.This study is a step to fulfill the need for health 

care professionals to research sleep pattern among Indian adolescents.  

Epidemiology:Research from around the world has noted that adolescents do not 

sleep adequately and have a high level of sleepiness (29,30,37–47)Studies conducted 

in USA, Germany, Italy and Australia  reveal that teenagers suffer significantly from a 

lack of sleep.(38)(31)(48) 

 A self reported survey of 4000 students in China revealed that 50% of adolescents did 

not sleep sufficient hours during weekdays.(43)Korean  10-12thgraders slept 6 hours 

on an average, much less than  the recommended 9 -10 hours of sleep for 

adolescents.(45)(49) 

Excessive daytime sleepiness is a widely used indicator for sleep inadequacy in 

adolescents. One third of senior high school students in Taiwan suffered from daytime 

sleepiness.(50)There is a lack of standardized tools for measuring sleepiness across 

different populations. Studies done all in several using Epworth Sleepiness Scale 

revealed 16 – 42 % in adolescents in Asia, North America and Europe. Asian 

adolescents reported much lesser hours of total night sleep compared toEuropean and 

North American counterparts.(51) 
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Age and sleep pattern: 

 Adolescents in higher grades have lesser total sleep time and higher daytime 

sleepiness with 10-12th graders suffering from maximum sleep loss (31,37–

39,43,45)sIn surveys done in North America, Europe, China and Australia, one third of 

the adolescents had less than the recommended 9 hours of sleep and a majority of these 

were 15-16 years.(51) 

 An accumulated loss of sleep on weekdays results in longer periods of sleep during 

weekends. This sleep debt is indicated by a difference in duration of sleep during 

weekends and weekdays.(37,39,43,45) 

Studies from India reveal a similar situation as in the rest of the world. In 1920urban 

school going adolescents in Delhi slept about 7.8 hours a day. Daytime sleepiness was 

as high as 50 % amongst 12 graders in this population.(37) In Gujaratadolescents who 

slept less than 7 hours a day had a higher level of adiposity as well as cardiovascular 

reactivity. (1) More research is needed to understand the magnitude of the problem 

among urban and rural adolescents and within different social strata. 

Sleep loss and quality of sleep are influenced by culture. In a comparative study 

between American and Italian adolescents, the latter group was noted to have a better 

sleep quality which was explained by better sleep hygiene in the Italian group. (52) A 

study on sleep habits among Australian and American adolescents revealed that on an 
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average Australians slept 47 minutes more as compared to Americans This was 

secondary to cultural differences between the two societies. A larger proportion of 

Australian adolescents had their bedtime set by parents, the school starting later and 

lesser involvement in extracurricular activities(53).  Sleep deprivation among 

adolescents is a rising global public health problem requiring the attention of health 

care professionals.American Medical Association and the American Academy of Sleep 

Medicine recognized sleep insufficiency among adolescents as a serious issue in 

2010.(39) The consequences of sleep insufficiency are grave that results in poor 

academic performance, mood disorders, cardiovascular morbidity, obesity and 

increased road traffic accidents(13).The US department of Health and Human services 

included ‘Sleep Health’ as one of the goals in their initiative called ‘Healthy People 

2020’. One of the objectives of this initiative is to increase the proportion 9-12 grade 

students having sufficient sleep. Sleep insufficiency in adolescents is a public health 

problem.(54) 

Physiology of Sleep: 

 Sleep is a rapidly reversible state of reduced responsiveness, motor activity and 

metabolism. (55) Sleep differs from unconsciousness and anesthesia in that it 

has a characteristic cycle of sleep phases with specific EEG patterns and 

physiological changes such as oculomotor activity limb movements etc(22). 

Sleep architecture:   
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Sleep macrostructure consists of cyclical stages, each cycle lasting 90-110 

minutes in an adult. A typical sleep duration of 8 hours is made up of 4-6 such 

cycles. Duration of each of these sleep stages varies during the total sleep 

period, but has a fixed pattern which varies as per age(26). Sleep is made up of 

non rapid eye movement eye sleep (NREM) and rapid eye movement (REM) 

sleep. NREM is further divided into 3 stages, N1, N2 and N3. Each of these 

stages of sleep havecharacteristic electrophysiological and physiological 

changes. 

The first cycle of the night starts with transition from wake to N1stage, then 

successively into stages N2, N3 and REM. There are subsequent cycles 

throughout the night. As consequent cycles progress, percentage of REM in 

subsequent cycles increases. Percentage of N3 decreases over the course of 

night, with maximum slow wave sleep occurring in the first half of the night. 

NREM sleep: As the name suggests, NREM is characterized by slow rolling eye 

ball movements. NREM was described with 4 stages earlier. Currently stages 3 

and 4 are combined as N3. 

Stage N1: It is a transition from wakefulness to sleep. It accounts for 5- 10% of 

total sleep time in young adults (55). It is characterized by low amplitude EEG 

waves of  4 – 7- Hz. A person can be easily aroused from this stage. 
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Stage N2: Itforms the largest percentage of total sleep time in an well adult, 

about 45 - 55 % of the night. Frequency reduces and amplitude increases. This 

stage is characterized by sleep spindles and K-complexes. 

●Sleep spindles are of short duration, 0.5 seconds, with a frequency of 11-16 Hz. 

●K-complex is a well-delineated, negative, sharp wave immediately followed by 

a positive component that stands out from the background EEG and has a total 

duration of ≥0.5 seconds.  

Stage N3: This stage is known as “deep sleep” or “slow wave sleep.” It is 

characterized by low frequency (0.5 to 2 Hz), high amplitude delta waves with an 

amplitude >75 microvolts.N3 typically forms 10 - 20 % of the total sleep time in 

young to middle age adults and decreases with age. N3 occurs in the first half of 

the night and particularly at the beginning of the night. It is more difficult to 

arouse a person from N3 than from stages N1 and N2.  

REM Sleep(Stage R): REM is characterized by conjugate, sharp peaked 

movements of the eyeball seen on electrooculogram.EEG shows low voltage, high 

frequency waves similar to an active, awake EEG pattern R is known as 

paradoxical sleep because of thisawake EEG pattern. REM sleep accounts for 18-

23 % of total sleep. It is divided into phasic and tonic phases. During REM, tone 

reduces in all the voluntary muscles except extra-ocular muscles and diaphragm 
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due to inhibition of alpha motor neurons. Many sleep disorders are related to 

abnormalities in REM sleep. 

Electrophysiological changes in sleep are summarized in Table 1.  

FIGURE 1: Typical hypnogram of a young adult showing the sleep 

architecture. (Ref: Koo DL, Kim J. The Physiology of Normal Sleep.Hanyang Med Rev. 

2013;33(4):190.  (56)) 
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          TABLE 1:Electrophysiological properties of sleep stages 

Stages of Sleep EEG EMG EOG 
N1 Low amplitude, mixed 

frequency; theta 
rhythm (4-7 Hz), with 
vertex sharp waves 
(biphasic waves, ≤ 0.5 
sec.)  

 

Slight decrease in 
tonic muscle activity  

Slow eye 
movements  

N2 Low-voltage activity 
with sleep spindles 
(11-16 Hz) and K-
complexes (biphasic 
waves ≥ 0.5 sec.)  

 

Further decrease in 
muscle activity  

No eye 
movements  

N3 High-amplitude (≥ 75 
μV), slow (≤ 2 Hz) 

waves lasting ≥ 20% 
of the epoch  

Low tonic activity  No eye 
movements  

REM Low-voltage, saw-
tooth waves (2-6 Hz), 

predominant theta 
activity  

Muscle atonia 
(phasic twitches 
may be present)  

Rapid-eye 
movements  

(EEG- Electroencephalography, EMG- Electromyography, EOG- 

Electrooculogram,NREM- Non rapid eye movement, REM- Rapid eye movement) 

(Ref:Sleep disorders in children and adolescents: A practical guide. In Rey J (ed), 
IACAPAP e-Textbook of Child and Adolescent Mental Health. [Internet] 
Available from: http://iacapap.org/wp-content/uploads/I-4-SLEEP-2014.pdf(57)) 
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FIGURE 2: EEG waveforms in different sleep stages(Ref: Stages of Human Sleep - Sleep eBook  
Available from: http://sleepdisorders.sleepfoundation.org/chapter-1-normal-sleep/stages-of-human-sleep/:(58)) 

 

Physiological changes during sleep:  

Various physiological changes observed during sleep have been described in Table 2 
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TABLE 2: Physiological changes during sleep: 

System Changes during sleep 
Respiratory system NREM  

• decrease in respiratory drive, decrease in 
muscle tone of the upper airway leading to 
reduction in minute volume and alveolar 
ventilation and a doubling of airway 
resistance. 

• Hypercarbic and hypoxic ventilator drives are 
reduced compared with wakefulness.  
 

 REM  

• Further decrease in hypercarbic and, hypoxic 
ventilatory drives.  

• Irregular breathing pattern.  
• Atonia in chest wall muscles seen as 

paradoxical movement in infants. 
• Maldistribution of ventilation and impaired 

ventilation–perfusion matching leading to 
arterial hypoxaemia  

 

Cardiovascular • Reduction in Blood pressure (BP),  Cardiac 
output (CO) and  Systemic vascular resistance 
(SVR) and the heart rate during NREM and 
tonic REM sleep 
 

• Increase in BP, CO and SVR above waking 
values during phasic REM sleep. 

 

Central Nervous system NREM  

• Decrease in Cerebral Metabolic rate (CMR), 
Oxygen consumption and neuronal discharge. 

• Reduction in sympathetic tone and increase in 
parasympathetic tone. 
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REM  

• Cerebral blood flow (CBF) increases by 50–
100% above the 

• level of resting wakefulness 
• Increase in CMR, oxygen consumption and 

neuronal discharge  
• Increase in sympathetic tone in phasic REM 

sleep 
 

Renal system Reduction in glomerular filtration rate and 
increase ADH secretion is forming low volume 
concentrated urine. 

Endocrine system • Melatonin is released from the pineal gland 
under the control of the supra-chiasmatic 
nuclei (SCN) in a 4–5 hours pulse, usually 
beginning at the onset of darkness (~9 pm), 
has a permissive role for sleep. 
 

•  Growth hormone is secreted during the initial 
part of slow wave sleep, especially during 
puberty.  

 

• Prolactin secretion increases shortly after sleep 
onset and decrease with wakefulness.  
 

• Cortisol reaches a trough in the early hours of 
the morning and a peak just after waking. 

Temperature control • Thermoregulation is maintained during sleep.  
 

• Body temperature is linked to the circadian 
rhythm and reaches its nadir at about 3 am. 

 

(Ref: Schupp M, Hanning CD. Physiology of sleep. BJA CEPD Rev. 2003 Jun 

1;3(3):69–74.(22)) 
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Regulation of sleep: 

The sleep–wake cycle follows a 24 hour circadian pattern. There is an intrinsic biological 

clock located in the suprachiasmatic nucleus (SCN) on either side of third ventricle above 

the optic chiasma. This intrinsic clock is adjusted to a 24 hour duration by external cues 

called ‘zeitgebers’. Zeitgebers include light, darkness, clock time, work pattern and meal 

time. SCN controls melatonin secretion by the pineal gland just before sleep onset. In jet 

lag for example, sleep time does not match the secretion of melatonin, causing sleep 

disturbances.  

Propensity to fall asleep is determined by a balance between two coupled 

processes.Process C is the process of endogenous circadian rhythm that organizes sleep 

wake cycle into predictable and fixed periods of sleepiness and alertness over a 24 hour 

period. Process Sis the homeostatic process that regulates the depth and length of sleep 

which is a function of time awake since last sleep and duration and quality of previous 

sleep. When a person is deprived of sleep, sleep pressure builds up due to accumulation of 

biological products called ‘somnogens’ like adenosine and other cytokines. This results in 

sleep, thus restoring homeostasis. Process C defines the period of maximum sleepiness to 

be around 2 am and again at 2 pm and that of maximum alertness around early morning 6 

am and again around  6 pm.(21,55) 
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Multiple areas in the nervous system are involved in sleep regulation, there is no 

definite anatomical ‘sleep centre’ identified. Reticular activating system in the brain 

stem is active during wakefulness. Neurotransmitters involved in its activity include 

acetylcholine, nor-adrenaline, dopamine and histamine. Slow wave sleep is associated 

with GABA from neurons in the forebrain. REM sleep is initiated by the pontine 

neurons where acetylcholine is the main neurotransmitter. Orexins from hypothalamus 

also play a role in the control of REM sleep(55). 

Developmental aspects of sleep: 

A mature sleep architecture as described above is preceded by several developmental 

changes. These changes follow the maturation of central nervous system as well as other 

physiological and environmental changes that occur during childhood and 

adolescence.(26) 

A term newborn starts sleeping from REM stage and sleeps about 16 – 18 hours a day. 

Fifty percent of the total sleep duration in a term neonate is REM. REM sleep plays a 

significant role in the maturation of CNS; hence during neonatal period and infancy 

when maximal brain development occurs, REM constitutes a major component of 

sleep.(21)As a child grows older, sleep starts with NREM, which forms 75% of total 

sleep. There is a concurrent reduction in total REM in older children. Daytime sleep 

duration reduces with a major reduction occurring by 5 years of age.  During sleep each 



31 

 

NREM-REM cycle duration increases  from infancy to childhood, so that the number of 

nocturnal awakenings at end of cycles is also reduced(26). 

Adolescent sleep transition and patterns: 

A number of changes occur in sleep patterns during adolescence that continue into 

adulthood.  

In 1990,Carskadon and colleagues made some important observations regarding 

adolescent sleep.(59) 

• Total night time sleep duration decreases over the period of adolescence. 

• Bed times become gradually later as adolescents grow up and so do waking 

times 

• Total sleep durations vary over the days of the week. There is a large difference 

between sleep durations during weekdays and weekends. The difference 

increasesfurther from middle to late adolescence, when the difference can be as 

much as 2 hours for 18 year olds. 
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They also studied various factors that affect adolescent sleep patterns.   

• Pubertal development:  Even if total sleep duration remains the same, older  

adolescents at a Tanner stage of 3, 4 or5 had more daytime sleepiness when 

compared with younger adolescents at Tanner stages 1 and 2. This suggests that 

puberty per se increases daytime sleepiness among adolescents. 

• Parental involvement: Parents were more involved organising bed time for younger     

adolescents and had a greater influence on the wake up time for older adolescents. 

• School schedules: Morning school timings were observed to have a large impact        

on adolescent sleep patterns during weekdays. Early start of school during  

weekdays results in inadequate sleep. American Academy of Paediatrics  

recommends school timings not earlier than 8:30 am, in order to facilitate the  

recommended 8-9 hours of sleep for adolescents.(28) 

• Circadian Rhythms:With increasing age, bedtime is also delayed. It is between 

09:00 to 09:30 pm in 10 year old adolescents as compared to midnight in 17 year 

old adolescents.(59)In additionthis might reflect the freedom given to adolescents 

to select their bed time. Morningness/ eveningness scales suggest that more 

adolescents prefer later bedtimes for better functioning. This may indicate a 

change in the circadian rhythm in adolescents resulting in later bedtimes and wake 

times(59). 
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Physiological functions of Sleep 

There are multiple theories proposed to explain the physiological function 

of  sleep.  

1. Theory of inactivity, proposes that living creatures conserve energy as the 

metabolism is low during sleep. This helps the animal to survive socially 

when there is lack of availability of food. This theory is supported by 

observation that body temperature and caloric need reduces during 

sleep.(55) 

2. Restorative theory, notes that repair and regeneration of body cells occur 

during sleep. There is removal of toxic metabolites accumulated in brain 

during the day and enhancement of neural functions.(55) 

3. Role in memory and cognitive function: During sleep there is an increase 

in the formation of synapses and plasticity of the brain which indicates that 

sleep has a role to playin learning and memory. Newborns have nearly 50% 

of total sleep as REM sleep which is important for brain development.  

NREM sleep restores the learning circuits overnight.(55) 
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Current recommendations for optimal sleep duration: 

The optimal duration of sleep can be determined by the hours of sleep after 

which the individual feels alert and refreshed and continues to be active 

throughout the day without effort, even when doing boring activities. This 

duration varies among individuals and age groups.(36) The National Sleep 

foundation guidelines 2015, for recommended sleep durations for various 

age groups, were further revised by a panel of experts from various related 

fields including those from American Academy of Pediatrics. Theguidelines 

were presented in three categories for each age group viz.  (i) recommended  

(ii) may be appropriate for some individuals (iii) not recommended to 

account for the individual variations.(60) 

TABLE 3: Recommended sleep amounts for children and adolescents 

Age group Recommended  

range (hours) 

May be appropriate(hours) 

Minimum Maximum 
Newborn (0-3 months) 14 -17  11-13 18-19 
Infant (4-11 months) 12-15 10-11 16-18 
Toddler (1-2 years) 11-14 9-10 15-16 
Preschool (3-5 years) 10-13  8-9 14 
School age ( 6-13 years) 9-11  7-8 12 
Teenager (14-17 years) 8-10 7 11 
Young Adult (18-25 years  7-9 6 10-11 
(Ref: How Much Sleep Do We Really Need?  https://sleepfoundation.org/how-
sleep-works/how-much-sleep-do-we-really-need - National sleep foundation 
website (60)) 



35 

 

Sleep Insufficiency: 

 Sleep insufficiency exists when sleep is insufficient to support adequate alertness, 

performance, and health, either because of poor quantity denoted by reduced total 

sleep time  orby poor quality noted by fragmentation of sleep by brief arousals.(36) 

Sleep deprivation can be acute or chronic.Lack of sleep over one or two days is 

termed as acute sleep deprivation. Chronic sleep insufficiency, also called sleep 

restriction or sleep debtis regularly sleeping less than that required for optimal 

functioning.(21,36) 

Sleep insufficiency results from voluntary sleep restriction or insufficient 

opportunity to sleep. It is described in scientific literature using various terms like 

inadequate sleep, short sleep duration, sleep loss and sleep restriction.  These can be 

termed as ‘sleep problems’ which are different from specific clinical sleep 

disorders. The primary difference between sleep insufficiency and insomnia lies in 

the fact that, sleep deprived individuals if given an opportunity will fall asleep and 

compensate for the sleep loss, where as individuals suffering form insomnia cannot 

fall asleep even if they are sleep deprived. 

Sleep insufficiency has both quantitative and qualitative aspects. For a complete 

assessment of sleep insufficiency, both qualitative and quantitative factors should 

be taken in to account (Figure 3).(61) 
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FIGURE 3:  Aspects of sleep insufficiency  

 

Inadequate sleep:If the totalsleep duration is less than that required for optimal 

alertness, it results in sleep insufficiency.  This kind of sleep deprivation can be 

acute if a person stays awake the whole night. Chronic deprivation occurs even with 

partial loss of sleep over several nights. However the effects of quantitative sleep 

restriction may not be evident clinically unless total duration of sleep is less than 6 

hours.(36) This can be assessed using various parameters like bed time, sleep onset 

time,  total sleep time, wake up time, difference between total sleep time over 

weekday and weekend. 

Sleep quality:Even if one sleeps for an adequate duration of sleep, one may still 

suffer from the effects of sleep deprivation if the sleepquality  is not good.  Sleep 

quality can be assessed using sleep related behavioral parameters and tools.  These 

include sleep onset latency, frequency of nocturnal awakenings, wake after sleep 
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onset time, sleep efficiencywhich is total sleep time/total time in bed or how they 

feel after waking up. (62,63) Adolescent Sleep  Wake scale (ASWS), one of the 

tools used in this studydefines sleep quality based on 5 behavioral dimensions 

viz.going to bed, falling asleep, maintaining sleep , reinitiating sleep, and returning 

to wakefulness.(52) 

Consequences of sleep deprivation in adolescents: 

Effects of acute sleep deprivation: 

Acute sleep deprivation can affect neural growth and development of the brain. 

When the adolescent mice were experimentally deprived of sleep, it affected the 

balance between growth and depletion of brain synapses. This emphasized the 

impact of acute sleep restriction on the developing adolescent brain.(19) 

Cognitive impairments:Sleep deprivation evenin a single night among 

adolescentsaffects adversely the cognitive processing, reaction time and 

attentiveness. Sleep deprived adolescents have demonstrated a lag in efficient 

thinking and learning.(3,36)Acute sleep deprivation causes impairment in logical 

reasoning, complex subtraction tasks, flexible thinking and focusing on multiple 

goals simultaneously. Using  functional MRI, reduced function in thefrontopareital 

attention network and insula and the medial frontal cortex have been demonstrated 

in sleep deprived individuals.(36) Conversely, gradual extension of sleep has been 



38 

 

resulted inimprovement in the cognitive performance especially visuospatial 

processing in adolescents.(64) 

Sleepiness and microsleeps:When a person is sleep deprived and physically 

inactive,the homeostatic process S takes over voluntary control which causes 

periods of sleep interspersed between wakefulness for few seconds. There may be 

no awareness of such brief periods of sleep. These periods are called micro-sleeps. 

Such periods can be fatal while driving a motor vehicle.(36)Daytime sleepiness 

can be measured as daytime or classroom naps, oversleeping, morning sleepiness 

or desire to sleep more.(32) 

Mood disorders and suicidal ideation: Studies have revealed  an increase in 

suicidal ideation as well as  suicide attempts among adolescents who were 

chronically sleep deprived.(39) A cross sectional study of 8530 students in Korea 

from 7- 11 grades reported that oversleeping during the weekend lead to increased 

suicidality removing the confounding factors ofdepression, daytime sleepiness and 

snoring.(12) Several studies have shown relationship between depression and sleep 

insufficiency 

 Sleep deprivation can cause detrimental effects on mood and affect of the 

individuals.Sleep deprived adolescents experiencedless  of positive emotions like  

happiness, energy, cheerfulness, activeness and pride. They also reported higher 

levels of anxiety. This is attributed to decreased activity in the prefrontal cortex 
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(PFC) in sleep deprived states.  PFC has an inhibitory control on theamygdala the 

centre for emotions like anxiety.(33) Adolescent girls whose sleep was restricted 

demonstrated an increasedvulnerability to  the effects of sleep restriction on 

mood.(34)  A reduction of 2.5 hours of sleep over a few nights made adolescent 

subjects more angry, confused, fatigued, irritable and with poor emotional 

regulation.(18) An experimental study in mice demonstrated that chronic sleep 

restriction lead to reduction in hippocampal volume which may explain the relation 

between sleep insufficiency and mood disorders.(6) 

Effects of Chronic sleep insufficiency: 

Academic performance and memory:Insufficient sleep, poor sleep quality and 

sleepiness are common problems in children and adolescents being related to 

learning, memory and school performance. (65)Three different meta-analyses 

showed that sleep quality, sleep duration and sleepiness were associated with 

school performance of adolescents although the strength of association was not 

very strong.  (r= -0.133 for sleepiness, 0.096 for sleep quality, and 0.069 for sleep 

duration) (66)Eighty percent of adolescents in  a survey done in the US, who slept 

optimal hours received better grades compared to those who obtained insufficient 

sleep.(67)Shorter sleep duration during weeknights and weekends   increased the  

risk of  problems at school.(17)Some studies showed that children with excessive 
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sleepiness had poor performance in English and mathematics with increase in 

reaction times duringverbal and arithmetic working memory tasks.(68)(8) 

Obesity, cardiovascular morbidity and metabolic problems: 

Twenty cross-sectional studies and 7 prospective studies in children and 

adolescents on causality demonstrated a positive association between obesity and 

sleep deprivation. Obesity has been associated with less than 6 hours of 

sleep.(16)Studies suggest that adolescents who sleep less have higher BMI. There 

is a dose dependent inverse relationship between duration of sleep and weight. (13) 

Several mechanisms have been proposed to explain the association between sleep 

restriction and obesity. Restricted sleep causes alterationsin insulin, ghrelin, leptin 

and cortisol resulting in insulin resistance, increased hunger and decreased satiety. 

(39)Studies have demonstrated a reduction in glucose tolerance by more than 40% 

when  subjects were deprived of sleep. They showed an increase in insulin 

resistance as well as non- insulin dependent utilization of glucose (14,16) 

Adolescents who were chronically sleep deprived preferred foods with a high 

glycemic index; this has been explained by alterations in satiety levels and the 

hormones leptin and ghrelin.(7)(14) 

Immune mechanisms also have been proposed to explained causality between 

sleep deprivation and obesity. Sleep modulates the immune system. Conversely 
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actions of the immune system and inflammatory cytokines affect sleep. Insufficient 

sleep, activates various  inflammatory cascades  as shown in Figure 4 ,that 

ultimately contribute to the causation of obesity and obstructive sleep apnea 

(Figure 4)(11) 

Several studies among populations have demonstrated association of sleep 

deprivation with  hypertension, coronary heart disease and stroke.(36)A cross 

sectional study among healthy demonstrated thatpoor sleep quality was associated 

with pre-hypertension which was independent of obesity, sleep apnea and other co-

morbidities.Adolescents with  a sleep efficiency of≤85%, had at 3.5-fold increased 

chances of being pre-hypertensive or hypertensive.(69)A study done among Indian 

adolescents living in Gujarat did not show an association between short sleep 

duration and blood pressures amongst adolescents however, sleep duration < 7 

hours was associated with higher adiposity and cardiovascular reactivity ( 

measured by increase in heart rate and blood pressure after exercise)in the same 

group.(1) 
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FIGURE 4:  Interaction of insufficient or fragmented sleep and obesity in activating 

inflammatory pathways leading to increased risk of CVD (Ref: Kim et al. Inflammatory 

pathways in children with insufficient or disordered sleep (11)). 
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Drowsy driving and motor accidents: 

Adolescents often report sleepiness while driving. One fifth of high school students who 

had a driving license reported poor-quality of sleep, 40% reported sleepiness while 

driving(39)Pizza et al compared adolescents who hadnever had road traffic accidents, 

with those who had ≥ 1 road traffic accidents.Those who had had ≥ 1 reported having 

driven more at night while sleepy,  had  poor quality sleep and havingalso used caffeine, 

tobacco and other stimulants more commonly.(70) 

Causes of sleep insufficiency in adolescents: 

Sleep deprivation in adolescents can be becauseof intrinsic biological factors or extrinsic 

factors related to their physical and psychosocial environment in which they lived. 

Extrinsic factors: 

• Academic demands and involvement in extracurricular activities: Adolescents 

increasingly face pressure to perform well in academics as well as extracurricular 

activities with ever increasing competition among peers.Increased academic pressure 

leads to reduced sleep quality as well as sleep duration. (71) More homework affects 

sleep duration and sleep hygiene(72).  Extracurricular activities result in teenagers 

going late to bed; however since the school start time is fixed it causes  sleep 

restriction.(67)Dewald et al  further reiterated in their study showing that adolescents 

had more fragmented sleep during exam times.(73) 
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 International,Labour Organization (ILO) reported, an average 25% of children being 

engaged in some form of labour in developing countries. Of the children and 

adolescents engaged inlabour, 61 % live in Asia, Africa 32% and Latin America 7%. 

Daily labour results in insufficient sleep due to the dual burden of work and 

school.(42) 

• School start times: School start time is one of the modifiable factors 

affecting adolescent sleep.  Carskadon et al demonstrated that a delay in 

school start time by 65 minutes reduced sleepiness levels in 10th grade 

students(28). Later school times for middle and high school students had 

several benefits including later bed times, longer sleep duration, better 

performance in academics, better attention in class room and other activities, 

lesser absenteeism and a decreased risk of motor vehicle accidents involving 

youngsters. Wahlstrom et al demonstrated that even if school timings were 

made later than before, children did not postpone their usual bed time and 

thus obtained longer sleep than before.(13,28,67)(74)  American Academy of 

Pediatrics in 2014 recommended later school times, not before 8:30 am  for 

middle and high school students.(28)(75) 

• Influence of electronic media and social interaction: Use of electronic 

media such as television, video games, computers and cell phones have a 

detrimental effect on sleep in several ways. Having a television in bedroom has 

been associated with later bedtimes, reduced sleep duration, increased daytime 
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sleepiness and longer sleep onset latency.(39,76)Availability of electronic 

media during bedtimes keeps the teenager awake longer, thus reducing the total 

sleep time. Exposure to light from electronic media suppresses melatonin 

secretion and disrupts the circadian rhythm. There is increased level of 

emotional and mental arousal due to use of electronic media which also affects 

the quality of sleep in adolescents.(39)Teenagers who have smart phones tend 

to spend more time online, calling and sending messages as compared to those 

who had conventional mobile phones.(76) A cross sectional study of 11- 13 

year olds in England revealed that early awakening was associated with the use 

of all forms technology before bedtime. The maximum effect was with 

watching television. Television viewers also reported to have higher incidence 

of sleep walking. Music listeners were more prone to having night mares.(77) 

• Environmental factors: A sleep conducive environment for adolescents 

would include following a consistent sleep schedule, sleeping in a cool dark 

environment. Contrary to that many adolescents catch up sleep on weekends 

due to sleep deprivation during weekdays. 

• Caffeine drinking: There is an increase in use of caffeine amongst 

adolescents. Moderate to high level of caffeine consumption adversely 

affected sleep duration, sleep onset latency and increased sleepinessamong 

adolescents (39,67) It also affected the quality of sleep by disrupting sleep 

architecture and decreasing the amount of slow wave sleep.(39)Use of 
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caffeine leads to vicious cycle as increased caffeine consumption leads to 

increase sleepiness which in turn causes the adolescent to consume more 

caffeine(78). 

• Other factors: There is some evidence that increased consumption of 

alcohol, over the counter drugs as well as prescription drugs may cause 

increase sleepiness in teenagers.(39) 

Intrinsic factors: 

• Developmental changes in adolescent sleep: During puberty, there is a delay in 

melatonin secretion of secretion leading to  a shift in the circadian rhythm;and also 

there is a slower build up of sleep pressure (propensity to fall asleep) in 

adolescents leading to late onset of sleep.(27,67) There is a drastic reduction in the 

amount of slow wave sleep in adolescents further causing reduction in restorative 

sleep in adolescents.(36,67) 

• Sleep disorders: Some sleep disorders are seen commonly in adolescents. Delayed 

sleep phase syndrome (DSPS) is characterized by persistent delay in sleep onset of 

more than 2 hours than the desired bedtime leading to disruptions in daily activities 

of the adolescent. Adolescents are at a greater risk to develop this disorder as they 

tend to stay awake till late.(67) 
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FIGURE 5: Interaction of extrinsic and intrinsic factors causes insufficient sleep in 

adolescent (Ref: Mary Carskadon. Sleep in Adolescent: The perfect storm)(27) 

Sleep hygiene: 

Sleep hygiene is defined as a set of behavioral and environmental recommendations 

intended to promote healthy sleep(78). Current evidence shows that sleep hygiene 
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practices are not sufficient when used as a sole measure for clinical sleep disorders 

however they may be a useful tool for the general population who do not have a specific 

sleep disorder(78). 

Although, quality of sleep in adolescents may not be fully determined by sleep hygiene 

practices, they do have an impact on sleep quality(79). Several studies have shown 

relationship between sleep hygiene and several sleep quality parameters as well as 

duration and improving these practices improves performance and reduces sleepiness 

levels in subjects (4,13,15,46,47,52,76–81). 

There are several advantages of recommending sleep hygiene practices to population in 

general(78). Sleep hygiene education can be given even by health workers, not needing 

doctors every time, hence a large population can be catered. It is relatively inexpensive 

method to improve sleep quality which can be delivered easily by various media. The 

acceptance of sleep hygiene practices is better  among subjects than structured clinical 

programs for sleep improvement(78). 

However, poor sleep hygiene in some individuals may be a manifestation of clinical sleep 

disorder(78). It is important to refer such individuals for clinical treatment by an expert in 

sleep disorder. 

Current practice is to recommend sleep hygiene as a set of activities with an intention to 

improve sleep quality. However, evidence suggests sleep hygiene is a combination of 
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several factors. Some of these factors may have more effect on sleep quality and duration 

than others(30,43,78,79,82). Hence it is important to look at them individually and their 

impact on sleep quality.  

LeBourgeois et al have defined Sleep hygiene as a composite of 9 different aspects called 

as domains which are assessed by a few questions in the tool designed by them called 

Adolescent Sleep Hygiene Scale (ASHS)(52)viz physiological, cognitive, emotional,  

sleep environment, day time sleep, substance use close to bed time, bed time routine, 

sleep stability, bed/bed room sharing. 

Assessment of sleep in children and adolescents(21,57,83,84): 

Assessment of sleep quality, quantity and sleep disorders can be done by objective as well 

as subjective methods.These methods have their advantages and disadvantages. These can 

be selected these methods as single or in combination depending on what one aims of the 

research. 

Objectives measures: 

Objective measures include polysomnography, actigraphy, multiple sleep latency test 

(MSLT) and infrared camera. Polysomnography is the gold standard for objective sleep 

measurement. It records the physiological changes in the body during sleep including 

EEG, heart rate, eye movements and muscle activation. It can identify sleep stages, 

respiration and limb movements during sleep. The disadvantage of polysomnography is 
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that it measures sleep in a controlled laboratory setting.Actigraphy measures physical 

activity and rest by a sensor. It gives an account of sleep wake periods, total sleep 

duration, number of arousals and sleep onset latency.  Multiple sleep latency test (MSLT) 

is an objective measurement of daytime sleepiness. The objective methods of assessment 

do not take into consideration severalbehavioral factors that affect sleep. 

Subjective measures: 

Subjective sleep measures include sleep diary and parent and child report sleep 

questionnaires. These questionnaires inquire about the sleep related habits and activities, 

sleep patterns retrospectively over a specified time period. Subjective sleep questionnaires 

can be use along with objective tools to give a comprehensive assessment of sleep quality 

and quantity. There are several questionnaires designed by various authors to assess 

pediatric sleep s taking into account the developmental changes in sleep behavior in a 

pediatric population. Sleep questionnaires measure sleep habits or patterns, sleep hygiene, 

attitudes and cognition associated with sleep, subjective daytime sleepiness. These 

questionnaires can be validated against the objective tools. Subjective measures are cost 

effective and easy to use. Their reliability is limited by response bias and compliance of   

subjects. Parents may not be aware of children’s sleep behavior which limits the use of 

parent report questionnaires. 
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RATIONALE FOR THE STUDY: 

A few studies carried out in India reveal that significant number of adolescents do not 

sleep adequately.(37)To best of our knowledge, there is a paucity of data regarding sleep 

related behavior, factors affecting sleep and sleep quality among Indian adolescents.The 

consequences of insufficient sleep in Indian adolescents have not been studied widely 

yet.(29)To our knowledge, no attempt has  been made to study the qualitative aspect of 

sleep in Indian adolescents. This study is an attempt to obtain cross-sectional information 

on adolescent sleep using school going adolescents as subjects. The study aims to 

provide the baseline characteristics of Indian adolescents’ sleep quality,sleep hygiene 

and sleep problems. Information obtained from this study can be used in future studies to 

evaluate the association of sleep quality and medical problems like obesity, mental 

disorders, cardiovascular health etc. An attempt has been made to collect data using tools 

which have been standardised and validated among adolescents elsewhere. This data can 

then be compared to data from other parts of the world. This study will attempt to 

identify if sleep is a problem in our adolescents, if yes then what are the likely factors 

causing these problems, if these are similar to those found in other countries, whether we 

have some specificissues peculiar to our country.  It will also help us to consider if 

guidelines recommended in the west regarding sleep hygiene can be applied to our 

adolescents.  This study aims to understand what good sleep means to adolescents in 

India.  
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METHODOLOGY 

Design: 

It is a cross sectional questionnaire based observational study 

Setting: 

A community based survey was done in the schools of urban and semi urban regions of 

Vellore city.Permission from the District Chief Education Officer was obtained before 

the study was started. We received permission for fivegovernment schools in Vellore 

city. The survey was conducted in 3 schools. One of the schools authorities refused to 

participate in the survey.The sample included of both government and private schools. 

Population:  

 Inclusion criteria:  

1) Adolescents studying in grade 9 and 11 were selected for the study. 

Exclusion criteria: 

1) Children who did not obtain informed consent from their parents.  

2) Children who were in grades10 and 12. 
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Primary outcomes of the study:  

• Sleep hygiene score 
• Sleep quality score 
• Sleepiness score 
• Correlation between  sleep hygiene and sleep quality and sleepiness 

 

Methodology: 

The principal investigator visited each of the schools who were willing to participate in 

this survey at least 3 times. During the first visit, school authorities including the 

headmaster and few teachers were explained toabout the need for such a study, the 

procedure, the time required and benefit to the general adolescent population from the 

study. Subsequently, according to theconvenience of the schools,two more visits were 

made to each school.All the 9thand 11th gradestudents were selected for the study.All 

the schools had both English and Tamil as their medium of instruction.  During the 

second visit, the principal investigator explained details about the study to the students 

and their class teacher, in the vernacular language. After that, each of the students was 

provided with the information sheet and a parental consentform in both Tamil and 

English. The written parental consent form included few questions about the family 

such as education and income.  Parents were requested to provide these details 

themselves if they agreed to allow their wards to take part in the study. During the third 

visit, those students whose parents had given consent were given the main 

questionnaire.The method of filling the questionnaire was explained and they were 
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allowed 30-45 minutes to complete it. Their doubts were clarified before and during 

the session. The principal investigator was present through-out the session.  Students 

were reminded during the period not to discuss the questions or the answers amongst 

themselves, as much as possible. At the end of the session, the parental consent as well 

as the completed questionnaire were collected and stapled together. They forms had 

contact for the principal investigator and co-investigators, so that they could follow up 

with the investigators about the results of the survey if they wanted. 

Data measurement: 

Sleep parameters that were measured include: 

• Bed time Weekday 
• Wake up time Weekday 
• Bed time Weekend 
• Wake up time Weekday 
• Night Total sleep time (nTST) weekday 
• Night Total sleep time weekend 
• Sleep debt – Difference of  nTST (weekend)  and nTST (weekday) 

 

Tools for measurement of data: 

Sleep hygiene in adolescents: 

Sleep hygiene amongst teenagers was primarily assessed using Adolescent Sleep 

Hygiene Scale (ASHS).(52)The ASHS is a 28-item self-report pencil-and-paper 

measure that assesses sleep hygienepractices in 12- to 18-year-old adolescents 
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designed by M. K. LeBourgeois et al.  The total ASHS score is a mean of 9 

different conceptual domains (mean of multiple items) determining overall sleep 

hygiene in adolescents. These domains arephysiological (5 items), cognitive (6 

items), emotional (3 items), sleep environment (4items), daytime sleep (1 item), 

substances use close to bedtime. (2 items), bedtime routine (1 item), sleep 

stability(4 items), and bed/bedroom sharing (2 items). Students report how often 

a particular sleep-relatedbehavior has occurred during the past one months using 

6-point scale -“always,”“frequently-if not always,” “quite often,” “sometimes,” 

“once in a while,” and “never”.  Each of these responses is scored from 1- 6. 

Mean domain scores can be calculated and the total sleep – hygiene score is the 

mean of scores of 9 domains. Higher scores indicate better sleep hygiene 

practices.An evidence based review of subjective pediatric sleep measures shows 

ASHS to be approaching well established in measuring sleep hygiene behavior 

according to American Psychological Association(APA) Division 54 Evidence-

Based Assessment (EBA)Task Force criteria.(83)  The ASHS is the only self 

reported measure currently available  for use with the age group older than 12 

years to measure sleep hygiene. (83) The psychometric reliability in terms of 

Cronbach's α ranged from .46 to .74 for the sleep-hygiene domains and was .80 

for the full scale (ASHS total) tested for Italian and American population(52).  

The questions included in each of the ASHS domains have been included in the 

Annexure. 
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ASHS domains:  

• Physiological: This domain includes use of caffeine containing drinks close to 

bedtime, sleeping with  a stomach ache or hunger, being involved  activities like 

running, playing outside and having more amount of water before going to bed that 

may give rise toilet needs during night. 

• Cognitive: This domain assesses the use of various electronic media like 

television, mobile phones, etc. before sleep or while being on the bed that keeps 

one mentally active just before sleep. 

• Emotional: This domain assesses whether subjects experience strong emotions 

close to bed time. 

• Sleep environment: This domain indicates the availability of a physical 

environment that is conducive for good quality sleep. This includes a noise free, 

dark and temperature conditioned bedroom 

• Daytime sleep: This domain indicated whether the subjects sleep more than 1 hour 

during the day that may affect the nocturnal sleep. 

• Substances: This domain assesses the use of tobacco and alcohol during the 

evening time. 

• Bedtime routine:  This domain indicates following a fixed routine every day 

before bedtime which may include taking bath, brushing teeth, reading story books 

etc. before going to bed. This is aimed to facilitate sleep. 
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• Sleep stability: This domain indicates the consistency with which a fixed sleep 

schedule is followed by the subjects over the weekdays and weekends. 

• Bed/bed room sharing: Sharing of bed or bed room may affect the sleep quality 

which is assessed by this domain. 

 

Measurement of sleep quality: 

The quality of sleep of adolescents was measured using Adolescent Sleep-Wake 

Scale (ASWS) designed by M. K. LeBourgeois et al. who had also designed the 

ASHS tool. Similar to ASHS, ASWS is also a self reported questionnaire used to 

assess sleep quality in the age group 12-18 years of age. It consists of5 

behavioral dimensions called ASWS subscales that include going to bed (5 

items), falling asleep (6 items), maintaining sleep (6 items), reinitiating sleep (6 

items), and returning to wakefulness (5 items). The mean of each subscale is 

calculated and the total ASWS score is the mean of the above mentioned 5 

behavioral subscales that represents the overall sleep quality of the respondents.  

Students mark how often a particular sleep behavior has occurred in the last one 

month on a 6 point scale -“always,” “frequently-if not always,” “quite often,” 

“sometimes,” “once in a while,” and “never”.  Higher scores indicate better sleep 

quality.  The psychometric reliability was good Cronbach's α being0.86. It has a 

concurrent validity with ASHS tool. However, when an additional validation it 
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was carried out, it was rated as “approaching well established” by EBA 

(Evidence-Based Assessment Task Force ) rating.(83) 

Some additional description of sleep quality was done using criteria provided 

with ASWS including number of nocturnal awakenings, time taken to reinitiate 

sleep after nocturnal awakening, and time taken to become fully awake after 

waking up in the morning. 

This tool has been used in many parts of the world translated to vernacular 

languages and validated for those  population and has been published in a few 

peer reviewed articles.(43,52,85) 

 

Sleepiness levels in adolescents:  

Epworth Sleepiness Scale (ESS) revised for children is used as a tool to measure 

sleepiness in adolescents.(86) The ESS is also a self administered questionnaire 

that measures the participant’s propensity to fall asleep while doing a particular 

activity. It indicates theirgeneral level of day time sleepiness. It rates sleepiness 

on a 4 point scale (0-3) where 0 indicates ‘never doze off’ and 3 indicates‘high 

chances of dozing off’. ESS consists of 8 items.  It was designed by Murray 

Johns in 1991. Validity of ESS has been tested against Multiple Sleep Latency 

Test (MSLT) as a gold standard. Author describes that ESS scores increase with 

sleep deprivation but it is not useful measure of sleep debt. Normal ranges for 

ESS score has been defined based on various populations.(87)Generally a score 
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range of 0-10 is considered normal. Any score more > 10 indicates sleepiness.  

ESS is fairly reliable with internal consistency of 0.75. (83)The revised ESS for 

children has not been validated for use in children and adolescents. Some studies 

have reported that ESS is not useful for adolescents, (51) Preliminary use of 

modified ESS has shown good correlation with sleep disorders and other gold 

standard measures of sleepiness. However, more data on validation of this tool is 

needed.(83)  ESS can  be used for children and adolescents  2-18 years of age 

and isa relatively simple tool, hence we decided to use ESS as a tool for 

sleepiness assessment.(83) 

Adaptation and validation of the tools for use in local population: 

The above mentioned tools were translated into Tamil and then back translated 

by people proficient in both English and Tamil.  Reliability and validity of the 

translated version is yet to be done. The authors plan to do the validation as a 

separate research project. 

Ethical considerations: 

The proposal forthe study was presented before the Institutional Review Board and the 

Ethics committee before the study was started. After the required modifications 

suggested by the committee, study was approved for conduction.  Parental information 

sheet and informed consent in the language the participants could understand was 

provided to students to be read and signed by the parents. A student’s assent form was 

also included obtaining their permission to be a part of the study. The study doesn’t 
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pose any risk to the participants as no surgical or medical intervention was undertaken 

during the study. However, as we intend to obtain personal information from the 

students, confidentiality was maintained. The study results were shared only amongst 

the investigators and the statistician. The proforma and the consent forms will be kept 

in Child Health Unit 3 department in locker for 5 years.  Access to information will be 

restricted to researcher, guide and Head of the Department. 

 Sample size: 

The international study using ASHS and ASWS shows a correlation of 0.40 for sleep 

hygiene and sleep patterns. (52) To detect a correlation of 0.40, we need a sample size 

of 47 with 5% error and 80% power. This sample size is taken to calculate the 

correlation only. We are interested to find the descriptive in details so we planned to 

take a non probability sample of 300 to study the sleep behaviour of adolescents.  

Bias: 

Bias is likely to occur when participants are filling the questionnaires as they tend to 

discuss among themselves, or may give the ideal answers, and not what they actually 

practice.  The principal investigators, other authors, department staff were present 

during the session to invigilate the students preventing them to discuss amongst 

themselves. 

Compliance and response bias is a possibility 
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 Statistical methods: 

Statistical software SPSS 16.0 will be used for data analysis. Epi data version 3.1 was 

used for data management. 

Descriptive parameters will be presented using mean along with standard deviation. Z-

scores will be calculated to see the sleep patterns, sleep quality, sleep hygiene and 

sleepiness.Unpaired t-test was used to compare the sleep pattern values between 

different age groups and gender groups for continuous variables. Chi –square test was 

used to compare discrete variable.Pearson correlation coefficient was used to find the 

relation of sleep quality and sleep hygiene, relation of sleep quality and sleep hygiene 

to sleepiness. 

Management of missing data: 

Missing observations were excluded all together from the calculations for each variable 

by Epi-data 3.1 data management software. 

Funding for the project:  

Financial support for the project was provided by Christian Medical College Fluid 

Research Grant. 
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RESULTS 

*There were missing observations in each of the variables that were excluded during 

analysis, thus the number of participants, the “n” value under each domain varies. 

I. DEMOGRAPHIC CHARACTERISTICS OF PARTICIPANTS: 

TABLE 4: Age distribution of study participants 

Age (years)  No. of participants (%) 

12  4 (1.6) 

13 44 (17.1) 

14 77 (30) 

15 76 (29.6) 

16 47 (18.3) 

17 4 (1.6) 

Total 257 (100) 

 

Mean Age (SD) 14.5 (1.08) 

 

The study population consisted of adolescents aged 12 to 17 years. Mean age was 

14.5 years (SD -1.08). 59.6 % were in the age group 14-15 years.  
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FIGURE 6: Age distribution

 

 

TABLE 5: Distribution of early and mid-adolescents 

Group No of participants (%) 

Early adolescent 48 (18.7) 

Middle adolescent 209 (81.3) 

Total 257 (100) 

 

Early adolescents consisted of 12- 13 year olds. Mid-adolescents included 

14-17 year olds. 81.3% were mid-adolescents. 
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TABLE 6: Gender distribution 

Gender  No of participants (%) 

Males 86 (33.5) 

Females 171 (66.5) 

Total 257 (100) 

66.5 % of study participants were girls. 

FIGURE 7: Gender distribution 

 

TABLE 7: Grade studying 

Grade  No. of participants (%) 

9th 146 (56.8) 

11th 111 (43.2) 

Total 257 (100) 

56.8 % were 9th grade students. 
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TABLE 8: Religion distribution 

Religion  No. of participants (%) 

Hindu 163 (64.4) 

Muslim 74 (29.3) 

Christian 15 (5.9) 

Others 1 (0.40) 

Total 253 (100%) 

 64% were Hindus. 

TABLE 9: Parental occupation* 

 Parental occupation No. of participants (%) 

Daily wage laborer 52 (22.8) 

Salaried worker 38 (16.7) 

Professional 4 (1.75) 

Business 4 (1.75) 

Others 130 (57) 

Total 228 (100) 

* The highest among both parents 

22.8% of the parents were daily wage laborers, 16% salaried workers. 57% were 

included in ‘others’. 
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TABLE 10: Parental education 

Parental education  No. of participants (%) 

Primary school 82 (33.5) 

Secondary school 143 (58.4) 

Graduate 13 (5.3) 

Post graduate 6 (2.5) 

Others 1 (0.4) 

Total 228 (100) 

* Highest among mother and father 

58% of the parents had completed secondary school. 33% did primary school. 

TABLE 11: Proportion having chronic illness or long term medication 

Chronic illness/long term medication No. of participants (%) 

Yes 7 (2.8) 

No 245 (97.2) 

Total 252 (100%) 

 2.8% reported having a chronic illness or having to take long term medication 
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II. SLEEP PATTERNS: 

TABLE 12: Weekday bedtime and waketime 

Sleep parameter during  

Weekday 

Mean (am/pm) 

(SD in minutes) 

Minimum 

time am/pm 

Maximum 

time am/pm 
Bed time (hh:mm) (n=192) 9:39 pm (44) 8 pm 11:30 pm 

 Wake time (hh:mm) (n=187) 6:20 am (55.8) 4 am 10 am 

 

Duringweekdays, the participants went to sleep at 9:39 pm ± 44 minutes. The 

earliest bedtime was 8:00 pm and the latest 11:30 pm. 

On weekdays, they woke up at 6:20 am ± 56 min. The earliest wake time reported 

on weekdays was 4:00 am and the latest was 10:00 am. 

TABLE 13: Weekend bedtime and sleeptime 

Sleep parameter Mean time am/pm 

(SD in minutes) 

Minimum 

 time am/pm 

Maximum 

time am/pm 
Bed time(hh:mm pm)(n=183) 9:53pm(49.2) 8pm 12 am 

Wake time( hh:mm am)(n=185) 7.03am (87.6) 4am 11am 

 

On weekends, the mean bedtime reported was 9:53 pm± 49minutes. Wake up time 

was 7:03 am± 88 min.  
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TABLE 14: Total sleep duration per day during weekday and weekend 

Sleep parameter Mean (hr, min) 

(SD in minutes) 

Minimum 

 (hours) 

Maximum 

(hours) 

Weekday nTST(hr, min)(n=185)  8hr, 40min (63.6) 6 13 

Weekend nTST(hr, min)(n=181) 9hr, 10min (81) 6 12 

Weekend nTST - Weekday nTST 

(hr, min)(n =177) 

29 min(67.2) (-2)* 4 

nTST – night total sleep time.  

Total duration of sleep was 8 hours and 40 min during a weekday. 

Total duration of sleep was9 hours and 10 min during a weekend 

The mean duration of sleep was 30 minutes more during the weekends than 

the weekdays.The minimum (-2) hours means that some of the participants 

had 2 hours less of sleep during the weekend when compared with a 

weekday. 
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SLEEP PATTERNS:AGE AND GENDER DISTRIBUTION    
 
TABLE 15: Weekday bedtime vs Adolescent stage 

Group Mean (hh:mmpm)(SD in minutes)   p - value 

Early Adolescents (n=27) 9 :33  (49.8) 0.50 

 
Middle Adolescents (n=160) 9 :39(43.2) 

Total (187) 

 

  Weekday bedtime did not vary between early and middle adolescents. 

TABLE 16: Weekend bedtime vs Adolescent stage 

Group Mean  (hh:mmpm)(SD in minutes)   p - value 

Early Adolescents (n=27) 9:53(51 ) 0.88 

Middle Adolescents (n= 151) 9:51(48.6) 

Total 178  

 

  Weekend bedtime did not vary between early and middle adolescents. 
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TABLE 17: Weekday bedtime vs Gender 

Group Mean  (hh: mm pm)(SD in minutes)   p- value 

Male (n=62) 9:18(45.6 ) 0.00* 

Female (n=130) 9:49(40.2) 

Total (192) 

 

Weekday bedtime differed between male and female by 30 minutes. p value was 0.  

TABLE 18: Weekend bedtime vs Gender 

Group Mean (pm)(SD in minutes)   p- value 

Male (n=59) 9:35(49.8) 0.00* 

Female (n=124) 10.01(46.8) 

Total (183) 

Weekend bedtime difference between male and female was 25 minutes.  

p value was 0. 
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TABLE 19: Weekday wake time vs. Adolescent stage 

Group Mean (hh:mmam) (SD in minutes)   p - value 

Early Adolescents (n=27) 6:31 (50.4)       0.25   

Middle Adolescents (n=155) 6:17 (57) 

Total(182) 

 

There was no statistical difference between the adolescent stages for weekday 

waketime 

TABLE 20: Weekday wake time vs. Adolescent stage 

Group Mean (hh:mmam) (SD in minutes) p - value 

Early Adolescents (n=27) 7:17 (85.2)      0.32           

Middle Adolescents (n=153) 6:59 (86.4)   

Total (180) 

Weekday wake time for early was 7:17 and for mid adolescents 6:59. p value 0.32 
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TABLE 21: Weekday wake time vs Gender 

Group Mean (hh:mm am)(SD in minutes)   p - value 

Male (n=61) 6:28 (52.8) 0.20 

Female (n=126) 6:16 (57)     

Total (187) 

 

Weekday wake time for boys was 6:28, for girls 6:16.  

TABLE 22: Weekend wake time vs Gender 

Group Mean (hh:mmam)(SD in minutes)   p - value 

Male (n=59) 6:58 (75) 0.61           

Female (n=126) 7:05 (93)   

Total(185) 

The weekend wake time for boys was 6:58, for girls 7:05. p value – 0.61 
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TABLE 23:  Total sleep time during weekday vs adolescent stage 

Group Mean (hr, min) 

(SD in minutes) 

p - value 

Early Adolescents (n=27) 8hr, 58min (64.8) 0.13           

Middle Adolescents (n=153) 8hr, 38min (64.2) 

Total (180) 

There is a no statistical difference between TST for early and middle adolescents 

TABLE 24: Total sleep time during weekend vs adolescent stage 

Group Mean (hr, min) 

(SD in minutes)   

p - value 

Early Adolescents (n=27) 9hr, 24min (90)      0.34           

Middle Adolescents (n=149) 9hr, 7min (79.2) 

Total (176) 

Total sleep time was 9hr, 24min for early adolescents and 9hr, 7min for mid 

adolescents. p value 0.34. 
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TABLE 25:Total sleep time during weekdays vs Gender 

Group Mean (hr, min) 

(SD in minutes) 

p - value 

Male (n=61) 9hr, 10min (57.6) 0.00* 

Female (n=124) 8hr, 26min (61.8) 

Total (n=185) 

Totla sleep time for boys was 9hr,10min and for girls 8hr, 26min. * p value- 0.00 

The difference between the genders in total sleep time during weekday was 

statistically significant. 

TABLE 26: Total sleep time during weekend vs gender 

Group Mean (hh:mm hours))  

(SD in minutes)  

p - value 

Male (n=58) 9:23 (71.4)   0.13 

Female (n=123) 9:04 (84.6) 

Total 181  

There is no statistical difference between TST of males and females 
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III. ASSESSMENT OF SLEEP QUALITY 

TABLE 27: Insufficient sleep vs weekday or weekend 

 No of participants with nTST< 8 hours (%) 

Weekday (n=202)   32 (15.8 %) 

Weekend (n=199)  21 (10.5%) 

 

15.8 % of adolescents reported insufficient sleep  during weekdays and 10.5 % 

during weekends.   

TABLE 28: Adolescent Sleep Wake Scale total and subscale score  

ASWS Scale (n=238) Score Mean (SD) 

Going to bed 3.94(1.22) 

Falling asleep 4.47(1.38) 

Maintaining sleep 4.22(1.43) 

Reinitiating sleep 4.57(1.31) 

Returning to wakefulness 4.05(1.36) 

ASWS total 4.25(1.16) 

*Scale of 1-6 

All subscale scores and the total ASWS mean score ranged between  

3.9-4.57. 
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TABLE 29: ASWS total score vs adolescent stage 

Group Mean ASWS score(SD)  p - value 

Early Adolescents(n=41) 4.3 (0.5)     0.8 

Middle Adolescents (n=192) 4.2 (0.7)        

 

ASWS total score was 4.3 for early and 4.2 for mid-adolescents 

TABLE 30: ASWS total score vs gender 

Group Mean (SD)  p - value 

Male (n=83) 4.07 (1.5)    0.09 

Female (n=155) 4.35 (0.8)   

ASWS total score was 4.07 for males and 4.35 for females 

TABLE 31:  Other sleep quality parameters (ASWS) 

Sleep parameter No of participants (%) 
Sleep onset latency (n=207) ≥30 min < 30 min 
 49 (23.7) 158 (76.3) 
Nocturnal awakening (n=221) ≥ 3times < 3times 
  35 (15.8 ) 186 (84.2 ) 
Time taken to reinitiate sleep (n=212) ≥ 30 min < 30 min 
 29 (13.7 ) 183 (86.3) 
Time taken to feel awake after waking up (n=224) ≥15 min <15 min 
 35 (15.6) 189 (84.4) 
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23.7% took more than 30 minutes to fall asleep after going to bed.  

84.2% woke up less than 3 times at night. 

After waking up at night, 86.3% participants went back to sleep within 30 min. 

84.4 % felt fully awake by 15 minutes when waking up in the morning. 

IV. SLEEP HYGIENE ASSESSMENT 

TABLE 32: Adolescent Sleep Hygiene Scale (ASHS) total and domain scores 

ASHS Domain (n=238) Score Mean (SD) 

Physiological 4.04(1.07) 

Cognitive 3.72(1.15) 

Emotional 4.21(1.28) 

Sleep environment 4.75(1.15) 

Daytime sleep 5.14(1.26) 

Substances 5.99(0.10) 

Bedtime routine 2.53(1.85) 

Sleep stability 3.79(1.64) 

Bed/bedroom sharing 4.64(1.32) 

ASHS total (n=235) 4.29(0.79) 

*On a scale of 1-6 
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Mean of the total ASHS score was 4.29 for the study population.  

Cognitive domain had a mean score of 3.72, sleep stability 3.793, bedtime routine 

domain (forward coded) 2.53, daytime sleep 5.14, substance use 5.14 

FIGURE 8: Mean of total ASHS score e of participants.  

 

 

*Bedtime routine: This is the only domain which, if the participant has a lower score , 

it is indicative of better sleep hygiene. (Reverse  coded) 
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TABLE 33: Sleep Hygiene (ASHS total score) vs Adolescent stage 

Group Mean (SD)  p - value 

Early Adolescents (n=41)) 4.7 (0.5) 0.08 

Middle Adolescents (n=192) 4.5 (0.5)    

Mean of total ASHS score was 4.5 forearly, 4.7 for mid adolescents 

TABLE 34: Sleep Hygiene (ASHS total score) vs Gender 

Group Mean (SD)  p– value 

Male (n=83) 4.3 (0.5)    0.81 

Female (n=155) 4.3 (0.6)      

Mean of total ASHS score was around 4.3 for both males and females. 
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V. RELATIONSHIP BETWEEN SLEEP QUALITY AND SLEEP HYGIENE 

Table 35: Correlation between total and subscales of ASHS and ASWS 

 

 

ASWS subscales 

ASHS Domains  

ASHS 

 Total 

 

Physio 

logical 

Cogn- 

itive 

Emo- 

tional 

Sleep  

envir- 

onment 

Day  

time  

sleep 

Substan  

 use 

Bed time 

 routine 

Sleep  

Stability 

Bed/ 

bed room 

 sharing 

Going to bed 0.41    0.55    0.34   0.44    0.31    -0.00*   0.03*   0.33  0.10*     

Falling asleep 0.39   0.40    0.36 0.50    0.37    0.08*    0.06*   0.36    0.16     

Maintaining sleep 0.31  0.38 0.37  0.43    0.34 0.07*  0.10*    0.33 0.05*     

Reinitiating sleep 0.40    0.44    0.39    0.43    0.39    0.01*    0.05*     0.37    0.06*   

Waking up 0.40   0.50    0.43   0.40    0.32   0.03* 0.02*   0.45   0.11*     

ASWS Total  0.44   0.52    0.43    0.50    0.40     0.04* 0.06* 

 

0.43  0.12*  0.63    

(All correlation coefficients (r) were statistically significant (p<0.05) except those with *) 

 
 Overall correlation coefficient between sleep quality and sleep hygiene was 0.63.   

 Cognitive domain of ASHS has a correlation coefficient of 0.52 with total ASWS. 

Sleep environment of ASHS had a correlation of 0.50 with total ASWS.  
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 Bed time routine, substance use and bed/bed room sharing domains of ASHS had 

correlation coefficients of ≤ 0.1 with total ASWS All the sleep hygiene domains had 

good correlation with sleep quality subscales (r≥ 0.3) 

FIGURE 9: Scatter plot diagram showing relationship between total ASHS and ASWS 

scores  

 

 
 
*r = 0.63 
The scatter plot demonstrates moderate to strong linear relationship between sleep 

hygiene (ASHS total score) and sleep quality (ASWS total score). 
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VI. SLEEPINESS 
 
 
TABLE 35: Sleepiness score in participants 
 
 Mean (SD) Minimum Maximum 

Total sample (n=257) 5.45 (4.51) 00 21 

 
The mean score with Epworth sleepiness score was 5.45. (Minimum is 0 

and maximum 21).  

 

    TABLE 36: Proportion of students with sleepiness level 

Sleepiness level (scores) No of participants (%) 

No sleepiness (0-10) 227 (88.3) 

Mild sleepiness (11-14) 14 (5.5) 

Moderate sleepiness (15-18 8 (3.1) 

Severe sleepiness (>18) 8 (3.1) 

Total 257 (100) 

Sleepiness was reported in 12% of the study population.  

88% reported no daytime sleepiness at all, 6.2 % reported moderate to 

severe sleepiness. 
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FIGURE 10: Level of sleepiness in the study population 

 

 

TABLE 37: Sleepiness distribution vs Adolescent stage 

Group No of participants (%) 

No sleepiness 

(score  ≤ 10) 

Sleepiness 

( score >10) 

 p value 

0.16  

(one-tailed p value 

 =0.06) 
Early adolescents  (n=39) 37 (94.8) 2 (5.1) 

Mid adolescents  (n=186) 160 (86) 26 (13.9) 

 

5% of early adolescents reported sleepiness, while 14% of middle adolescents 

reported sleepiness. The difference was not statistically significant however. 
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TABLE 38: Sleepiness distribution vs Gender 

 

 

Sleepiness among boys was 18% and among girls was 10%. (p value  0.08) 

TABLE 39: Sleepiness score vs Adolescent stage 
 
Group Mean (SD) Time  p - value 

Early Adolescents (n=39) 4.21 (3.49) 0.05 

 
Middle Adolescents (n=186) 5.87 (4.71) 

 
 
Sleepiness score was 4.2 and 5.9 for boys and girls respectively. 
 
TABLE 40: Sleepiness score vs Gender 
 
Group Mean (SD) Time  p - value 

Male (n=78) 6.14 (5.21) 0.63 

Female (n=152) 5.34 (4.18)  

Sleepiness score was 6.1 and 5.3 for boys and girls respectively 

Group No of participants (%) 

No sleepiness 

(score  ≤ 10) 

Sleepiness 

( score >10) 

 p value 

0.08 

Boys(n=78) 64 (82) 14 (17.9) 

Girls (n=152) 137 (90.1) 15 (9.9) 
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TABLE 41: Correlation coefficients for Sleepiness score and ASHS and ASWS total 

scores 

 Sleepiness 

ASWS total score -0.30 

ASHS total score -0.23 

 

ASHS Domains  

Physiological -0.20* 

Cognitive -0.24 

Emotional -0.21 

Sleep environment -0.10* 

Daytime sleep -0.24 

Substances -0.02* 

Bedtime routine 0.13* 

Sleep stability -0.28 

Bed/bedroom sharing -0.03* 

(p value was<0.05for all except those with *) 

Sleepiness and sleep quality (r= -0.30) and sleep hygiene (r= -0.23) have 

weak inverse relationship. 
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Physiological, sleep environment, substance use, bed time routine and bed 

room sharing do not correlate with sleepiness. 

Cognitive, emotional, day time sleep and sleep stability show weak 

correlation to sleepiness. 

 
 
FIGURE 11: Scatter plot showing relationship between sleep hygiene 
(ASHS total) and sleepiness (ESS total) 
 

 
 

* r = (- 0. 23) 
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FIGURE 12: Scatter plot showing relationship between sleep quality and 
sleepiness   
 

 
 

*r = (- 0.30) 
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DISCUSSION 

Adolescent sleep has been described as a ‘perfect storm’. Sleep scientist Mary 

Carskadonexplains thatthere is a clear mismatch between the biological and 

social aspects of sleep among adolescents. The number of hours of sleep 

required for teenagers is lesser than that for younger children. However, the 

actual duration of sleep among this group is far below the recommended hours. 

Therefore sleep needs persist throughout adolescent period. The reasons are 

several. The adolescent biological clock is set in such a way, that they sleep later 

in the night and wake up later in the morning. Meanwhilethere is increasing 

academic and social demands that compromise sleep. Consequences of sleep 

deprivation can be grave and wide spread affecting academic performance, 

mental health, physical health as well as safety on the road.(27) 

In the present study we attempted to describe the sleep habits and sleep related 

behavior of teenagers in our community. 

I. Demographic Characteristics 

The total sample included 257 students from three different schools in Vellore 

city. Mean age in our population was 14.5 years.  Sample included a higher 

proportion of girls, as one of the 3 schools was a girls only school. Fifty six 

percent of the participants were from the 9th grade, the rest from 11th 
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grade.Majority of the participants were Hindus, which is reflective of the 

national population. To describe the socioeconomic status of the study 

population, we included the highest occupation and education among both 

mother and father. A majority of the parents had completed secondary education. 

Assessment of occupation was unreliable as the majority (57%) marked the 

response“others”, which was unspecified. The study population 

includedadolescents mostly from a lower socioeconomic status. Prevalence of 

chronic illness or long term medication that might affect sleep quality was 2.8%. 

II. Sleep patterns 

On week days teenagers in our study went to bed on an average at 9:39 pm ±44 

min. The average wake up time was 6:20 am ± 56 min. During weekends they 

went to bed at 9:53 ± 49 pm. Hence on weekends, they went to bed only 14 

minutes later than during a weekday.  

During weekends on an average, adolescents reported waking up at 7:03 am ± 

88 min. This was about 43 later than weekday wake time.  

During weekdays, the average total sleep duration was 8 hours and 40 min with 

SD of 64 minutes. During weekends total sleep duration was 30 minutes more 

than the weekdays.  



90 

 

 The optimal sleep duration may vary between individuals and between different 

days for the same individual. Current available evidence is inadequate to define 

what should be adequate or optimal sleep duration for adolescents.(88) 

Recommendations are largely based on expert opinions without much of 

consensus statements about how these recommendations were formulated.(88) 

According to the recommendations by the US National Sleep Foundation 2015,   

teenagers 10 -13 years old should sleep 9-11 hours a day, while 14-17 year olds 

need 8-10 hours of sleep a day, with an acceptable lower limit of 7 hours(60). 

Most adolescents in the study population reported adequate sleep duration. 

School start time in most countries is between 7:30 and 8:30 am(28,32).  

Students might have to wake up between 6:30 and 7:30 am in order to attend 

classes. Sleep duration has been conventionally recommended as 9 hours, hence 

they must go to bed before 10:30 pm. A majority of the adolescents in our study 

slept around at 9:39 pm. The SD being 44 minutes, the sleep time may vary frrm 

around 8 pm to 11:10 pm. (2 SD). This means that if children whose bedtime 

falls within one SD (10:20 pm) will get enough sleep as per recommendation, 

but children with bedtime outside one SD are at risk of insufficient sleep.  

It has been is demonstrated in comparative studies that, self reported sleep 

durations are usually, over- estimated as compared to objective methods like 

actigraphy(89). In some studies, this overestimation was as high as one hour(89), 



91 

 

hence the actual bedtimes may have been later and the sleep duration  even 

shorter than what was reported.  

A study of sleep patterns was conducted by Gupta et al in urban schools in north 

India, with a similar age profile(mean age was 15.1 years). They reported an 

average total sleep duration of 7.8 hours.   Most of the adolescents (41.5 % ) in 

their study went to be by 11pm, sleep onset latency (time taken to fall asleep 

after getting into bed ) was reported to be 23 minutes; they required 10 minutes 

to leave bed after waking up. Total sleep duration in our study did not include 

sleep onset latency, time spent in nocturnal awakenings and time to leave bed 

after waking up. Studies have demonstrated that sleep onset time is a better 

parameter to measure as compared to bed time. On an average sleep onset time 

has been found to be 16 minutes later than bed times for 15-16 year old 

adolescents.(32) If this was taken into account, the estimated sleep duration in 

our study would further reduce. One fourth of adolescents in our study 

population needed more than 30 minutes to fall asleep after getting to bed. Most 

of them (86.3%) spent less than 30 minutes in nocturnal awakenings and most 

(84.4%) felt fully awake 15 minutes after waking up in the morning.   

 A meta-analysis of several studies on sleep patterns of adolescents from USA, 

Germany, Canada, Switzerland, Norway, Italy, Iceland, Belgium, France, 

Taiwan, China, Hong Kong, Japan, Korea and Australia was carried out by 
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Gradisar et al. This meta-analysis revealed that weekday bed time for 

adolescents ranged from 8:46 pm to 12:54 am. Most of them belonged to <15 

year age group. About 50% of them had the recommended optimal sleep of 9 

hours duration. One third of them being older (15-16 years) had borderline 

bedtimes. Korean adolescents had the latest bedtime making them prone for the 

effects of sleep deprivation(81) Reasons cited for insufficient sleep among 

Korean students’  were internet, early school start time, and also excessive after-

school classes in school or tutoring in institution  to keep pace with a highly 

competitive educational environment.(45)This is typical of the Indian scenario also, 

where school students are under severe pressure to perform well in academics.  

Weekend bed times were even later (mean difference =122.3 min) as reported in 13 

studies.(81) 

 Total sleep time ranged from 6.5 to 9.5 hours, lowest in adolescents from Hong 

Kong.  Asian adolescents from China, Korea, Taiwan and Hon Kong, had 

significantly less total sleep time as compared to their European counter parts, but 

similar to North American adolescents.(81) In most of the studies, adolescents 

reported sufficient sleep over the weekends.  

 The difference between weekday and weekend sleep duration indicates the amount 

of sleep debt during weekdays which they compensate by sleeping longer during 

the weekends. An average difference of 1.5 hours in the total sleep time between 

weekdays and weekends was observed in adolescents in North America, Europe and 
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Asia.(81)Adolescents in our study population reported only a 30 minute difference 

between weekday and weekend.   

The wake up time on weekdays for adolescents across several countries ranges 

between 5:50am to 8:10 am. The earliest wake-time was reported from China as 

these children participated in exercise at 6:15 am before school.(81) The weekend 

wake time was on an average 2 hours 31 minutes later than weekday wake up 

time.(81) 

Early versus middle adolescents: 

Early and middle adolescents were compared for various sleep parameters in our 

study. There was no significant difference between the groups, in weekend and 

weekday bedtime and wake-time or total sleep duration over weekday and 

weekend. The difference between weekend and weekday total sleep duration 

was 26 and 29 minutes for early and middle age adolescents.  There was a 

difference noted between the 2 groups with regard to weekend wake-time. 

During the weekends, early and middle adolescents woke up 46 minutes and 42 

minutes later respectively as compared to weekdays. The delayed wake time on 

weekends may be due to various factors. The study among school going 

adolescents in north India revealed that the total sleep time reduced significantly 

from 9th to the 11th grade.(37) Increasing academic pressure with higher grades 
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seems to be a good explanation for this transition, but needs to be further 

investigated. 

Studies in India as well as in other parts of  world  clearly demonstrate that as 

age advances, bedtime become later and wake time becomes earlier, and total 

sleep time becomes shorter.(37,45,81) 

Our study did not show such age wise difference between different age groups 

possibly because all the above studies had a larger population under study.  

Sleep versus gender 

Boys fared well when compared to girls with regard to certain sleep parameters, 

in our study. Girls reported significantly later bed times when compared to boys. 

Girls slept 31 minutes later on weekdays and 26 minutes later on weekends. 

(p=0.00). The wake-time was the same for both boys and girls; however the 

weekend and weekday wake-time difference for girls was as high as 50 minutes 

as compared to 30 minutes for boys. During the school days, girls slept about 44 

minutes less at night as compared to boys (p=0.00). The weekend and weekday 

difference of total sleep duration was only 13 minutes for boys where as it was 

about 40 minutes for girls. Our study indicated that girls slept less when 

compared to boys.  However sleep quality and daytime sleepiness were similar 

for both.  This could be explained by more household chores for girls than for 
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boys as they grow older. Gupta et al in north India did not report such gender 

differences for sleep parameters .(37)Chinese adolescent girls had insufficient 

sleep duration during weekdays when compared to boys. This difference was 

statistically significant being 47% boys had insufficient sleep and 55% of the 

girls had insufficient sleep. Similar difference was observed in among  Spanish 

male and female adolescents aged 13–18.5(43) 

III. Sleep quality 

Our adolescents seemed to have good quality sleep. On a scale of 1-6, mean total 

score was 4.25 and the mean scores for each ofthe subscales were more than 4 

indicating a reasonably good quality of sleep.Although, there are no cut off 

values defined for differentiating good quality sleep from bad.  Early and middle 

adolescents and boys and females reported similar scores on the ASWS scale. 

Other studies have taken into consideration various sleep parameters to assess 

sleep quality among adolescents such as, sleep onset latency, frequency of 

nocturnal awakenings, time spent during nocturnal awakening, wake time after 

sleep offset. These parameters are represented in the subscales of ASWS.  
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Waking up while asleep 

In our study, 65% of the participants reported nocturnal awakening, 16% had 

nocturnal awakening ≥ 3 times. The majority (74%) who woke up went back to 

sleep in < 15 minutes, about 14% reported taking> 30 min to go sleep. 

 Gupta et al reported that 37% of adolescents reported nocturnal awakening, with 

a mean of 1.6/night, spending about 17minutes awake per night. The percentage 

of adolescents reporting nocturnal awakening was higher, but the average 

number of nocturnal awakenings and time spent awake was similar. Various 

reasons like thirst, toilet needs, pain or cramps, bad dreams and environmental 

factors were reported(37). Nocturnal awakening may be physiological that vary 

with age, normally occurring at the end of each sleep cycle of 90-120 minutes in 

which the person goes back to sleep without difficulty.(90)Various reasons such 

as environmental factors including noise, light, uncomfortable bed can cause 

nocturnal awakening. It may also be a manifestation of sleep related breathing 

disorders like periodic leg movement depression, insomnia or stress.(37,90) 

Gupta et al reported a sleep latency of 23-25 minutes in different grades and 

time taken to leave bed after being awake (Wake time after sleep offset) was 

about 9-10 minutes (37).In our study, about 64% of the adolescents reported a 

sleep onset within 15 minutes of getting into bed. For 15-18 year old 
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adolescents, average sleep onset time reported by several authors wasabout 17 

minutes(81) Most of our participants reported felt fully awake by 15 minutes of 

being awake similar to participants in study in northern India by Gupta et al.  

A study done in Australia that included 385 adolescents aged 13-18 years 

reported that adolescents had difficulty in initiating sleep and had sleep which 

was not refreshing. Longer sleep onset latency and short sleep duration 

adversely affect their daytime functioning. Pittsburg sleep quality index(PSQI) 

was used to assess sleep quality in 757 high school students in Taiwan. PSQI 

uses a cut-off score of 5 to differentiate good quality sleep from poor. All the 

participants reported a score of >5 with worse scores in higher grades, indicating 

poor quality sleep. A common reason reported by this population was use of 

internet, social network sites and online games(50). 

 The Adolescent sleep wake scale (ASWS) was used to study sleep quality 

among Italian and American adolescents by LeBourgeois et al. They reported 

mean score about 4.5 for both the populations. They observed a significant 

statistical difference in the ASHS scores of Italian and American adolescents 

after controlling for various confounders. This was explained by cultural 

differences between the 2 groups that might determine sleep quality. Parental 

involvement among early adolescents in Italy was considered a significant factor 



98 

 

for better sleep quality.Several sleep hygiene aspects have been correlated to 

sleep quality in their study. (52) 

IV. Sleep hygiene and its relationship with sleep quality 

We investigated the sleep hygiene using a multi-dimensional scale Adolescent 

sleep hygiene scale (ASHS). Overall, the students reported good sleep hygiene 

practices. When correlated with various factors of sleep quality and overall sleep 

quality, there was moderate to strong relationship (r=0.63). This emphasizes the 

importance of following good sleep hygiene practices in adolescents. 

In our study, adolescents had lower scores on the cognitive domain (mean = 3.7) 

and it had a better correlation to sleep quality (r=0.52) than other domains. This 

finding could suggest that adolescents in the study population were watching 

television or using other electronic media closer to bedtime. Getting involved in 

activities like watching television, talking on telephone or playing video games 

which could cause an excessive stimulation of the senses and general alertness 

of the brain, during one hour before going to bed or using electronic media while 

on bed can adversely affect sleep quality(13,76,77). A recent survey  reported 

that more than half (56%) of 13-18 year adolescents were texting messages  

almost every night during the hour before bedtime and 28% had the cell phone 

nearby with the ringer turned on while sleeping.(91) 



99 

 

In our study we found that children reported lower level of sleep schedule 

stability (mean score =3.79) which means that children were not consistent in 

their sleep schedules. When parents set bed times for children, they had earlier 

and stable bed times and reported to have a better sleep quality(91). This may be 

one of the reasons why younger adolescents have better sleep quality as parents 

are more commonly involved in setting bedtimes in younger adolescents(59). 

Sleep stability was associated with sleep quality, (r=0.43), underscoring the 

importance of following a regular sleep schedule and higher parental 

involvement in setting the sleep schedule for adolescents. In a study done by 

Manber et al 39 college students with irregular sleep students were recruited for 

a four week intervention of regular sleep. This exercise resulted in markedly 

reduced daytime sleepiness in the subjects.(78). 

Substance use and sleep 

A high score for substance use (mean -5.99) indicates that the participants used 

less of substances like alcohol and tobacco in the evening. This may be related to 

overall use of alcohol and tobacco in the region amongst adolescents. Substance 

use was not significantly related to sleep quality, however, the sample size is 

small and therefore may not be a significant negative correlation.  

 A factor analysis of ASHS tool showed lack of variability in the questions 

regarding substance use, so they were removed from the revised ASHS tool(91). 
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However, both acute and chronic use of nicotine is known to affect sleep quality 

adversely(78). Alcohol use in non habituated individuals close to bedtime can 

affect sleep in night.(78) Given this fact, it is likely, that the questions failed to 

signify the relationship between sleep quality and substance use even if exists. 

Daytime naps 

.A higher score (mean – 5.14 on a scale of 1-6) on the daytime sleep domain suggests 

that the participants did not nap more than 1 hour during the day. Daytime napping is a 

socially accepted practice in Asian culture.(37,92) A review of literature regarding 

daytime napping revealed that naps of <30 minutes were beneficial. Excessive daytime 

napping is not beneficial. It is not associated with good quality nighttime sleep.(78).It 

can be indicative of excessive daytime sleepiness.(37,45) 

Bedtime routines 

Bedtime routine differs from one society to another. In the anglo-european culture a 

bedtime routine would include a set of activities like bathing, putting on special 

clothes, singing, storytelling etc. , This routine is generally followed to facilitate a 

child’s sleep by a gradual reduction of environmental stimuli, leading to a comfortable 

and safe feeling before a child is left alone in the bedroom.  In other cultures like in 

Italy, such a bedtime routine is not encouraged; this is to enable a child to acquire the 

capacity to sleep under any circumstance as observed by Owen.(92). Bedtime 



101 

 

routinefactor did not have a good correlation with any of the sleep domains in our 

study. Re evaluation of psychometric properties like validity and reliability of ASHS 

later revealed that bed time routine had a low convergent validity. Convergent validity 

of ASHS was checked with school performance and behavioural problems. Following 

a bedtime routine should lead to less behavioral problems and better school 

performance as it is presumed to improve sleep. But practically, it did not correlate 

well with the school performance and behavioural problems..It did not correlate with 

most of the other factors of sleep quality. It was therefore removed in the revised 

ASHS(79). Thiscould explain the lack of relation between bedtime routine and sleep 

quality in our study.Bedtime routine was not significantly associated with sleep quality 

parameters in studies conducted among American and Italian adolescent 

population.(52) 

Sleep environment 

Sleep environment also varies from one geographical region to another; and within one 

region, between families belonging to different socioeconomic strata. The availability 

of a congenial environment for a comfortable and undisturbed sleep is clearly subject 

to the type of society our adolescents are living in. (92)LeBourgeois MKet al in their 

comparison between Italian and American adolescents reported that not sleeping in a 

hot, noisy environment and not sharing a bed or bed room were associated with better 

sleep quality in American adolescents but did not affect sleep in Italian 
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adolescents(52). Foradolescents in our study, sleep environment moderatelycorrelated 

with sleep quality. The study participants reported to get a comfortable environment 

which is neither too hot or cold, nor excessively lighted and noisy as indicated by a 

mean of 4.75 on a scale of 1-6.  

Drinking a caffeinated beverage close to bedtime can affect sleep quality; but the 

correlation is observed only with consumption of moderate to high amounts of 

caffeine(78). Adolescents in our study did not have such practices as suggested by a 

higher score in physiological domain. (mean score=4.04) Physiological domain 

assessed consumption of caffeinated beverages close to bedtime, going to be with 

hunger or stomachache, and drinking more water close to bedtime that gives rise to 

toilet needs during night leading to disturbed sleep. 

Among American and Italian adolescents using ASHS, it was observed that cognitive 

and emotional factors had a strong correlation with sleep quality. A similar correlation 

is present in our study(52).  A study conducted in Canada revealed that not following a 

bedtime routine, staying up late, drinking caffeinated beverages after 6 pm, all had a 

significant correlation with poor sleep quality and daytime sleepiness.(4) 

Parameters of sleep quality in our study are similar to that reported in other parts of the 

world. Factors affecting sleep and sleep hygiene practices may differ among different 

cultures. These cultural difference need to be taken into account when comparing 
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pediatric sleep problems across different regions as well as making recommendations 

for improving sleep quality 

V. Sleepiness 

In our study, more than one tenth(11.7 %) of all participants reported daytime 

sleepiness. On comparing the different age groups,about 5% in the early 

adolescent group reported sleepiness but a larger  14% in the mid adolescent 

group reported daytime sleepiness.(one tailed p=0.06). Twice the proportion of 

adolescent boys (18%) reported daytime sleepiness when compared to 

adolescent girls(9.9%) (p=0.08). Gupta et al in their study among adolescents in 

an urban region in north India reported daytime sleepiness among 37% of 9th 

grade students and 54% amongst 12th grade students (p=0.001)(37).  . 

Rhie S et al in Korea used the Pediatric daytime sleepiness score (PDSS) among 

school going children. They report that scores gradually increased from 5th grade 

students to the 12th grade students. Naptime in school increased from 12 

minutes among students in 5th6th grades, to about an hour among students in 10 

-12 grades. This indicates a significant duration daytime sleepiness among older 

adolescents. They also reported an inverse relationship between night sleep 

duration and daytime sleepiness scores(45).It is a logical conclusion that 

adolescents who slept inadequately during the night had more daytime sleepiness. 

Chen T-Y et al in their study among  high school students in Taiwan observed that 
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30% of their study population had daytime sleepiness(50). In a study done in 

Canada using Epworth sleepiness scale in Canada, 42 % of high school students had 

daytime sleepiness. The authors also observed a significant relationship between 

participants who had sleepiness also had poorer grades in academic performance, 

being late in reaching school and decreased participation in sports and other 

extracurricular activities(4).  

A world-wide meta analysis of daytime sleepiness levels among adolescents 

revealed that 52% of Asian adolescents reported day time sleepiness, with one-

third(33.3%) of boys and 39% of girls reporting sleepiness during the day. 

Whereas in Europe only about 6% had daytime sleepiness.(81) Using the same 

Epworth scale, 16% of the adolescents in Korea  and 42% of those in Hong 

Kong had daytime sleepiness.(81) 

Correlation between sleep hygiene, sleep quality and sleepiness 

Sleepiness can be a manifestation of chronic sleep deprivation (36,81). We 

attempted to see the relationship between various sleep hygiene practices using 

ASHS and sleep quality using Epworth sleepiness scale. There was a weak to 

moderate correlation between sleep hygiene score and daytime sleepiness scores 

(r= -0.23). And there was a weak correlation between sleep hygiene and sleep 

quality (r= -0.30). This indicates that in our population, sleep hygiene had a role 

in determining the level of daytime sleepiness. Better the reported sleep hygiene 
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and sleep quality, lesser the sleepiness among the adolescents. A larger sample 

size might reveal a different association. 

In our study population, physiologically enhancing activities like having 

caffeinated drinks close to sleep, a comfortable sleep environment, using 

tobacco and alcohol, following a bed time routine and bed room sharing did not 

affect sleepiness level. This observation can have several reasons. It is a 

possibility, that the power of study being small, the effect of these factors on 

sleepiness could not be detected even if it actually exists. Moreover, insufficient 

sleep and poor sleep hygiene is not the only reason for daytime sleepiness in 

adolescents. There may independent or co-existing factors that result in daytime 

sleepiness like mental illnesses such as  depression, sleep disorders like 

obstructive sleep apnea, insomnia, narcolepsy, or intake of medications or 

stimulants(93). These factors were not assessed in our study population.  Doing 

activities that keep you awake before bedtime, daytime sleep and following 

irregular sleep schedule had some inverse correlation with sleepiness level in our 

population. (r= .0.2) 

 For high school students in Canada, several sleep hygiene practices played an 

important role in reducing level of daytime sleepiness. Following a bedtime 

routine, staying up late and drinking caffeinated beverages after 6 pm were 
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significantly associated with daytime sleepiness. Quantity of sleep during 

weeknights was protective against sleepiness (OR=0.59, p=0.0001)..(4) 

In summary, adolescents in our community report good sleep quality and sleep 

hygiene practices. They had a lower level of daytime sleepiness, contrary to 

findings from other parts of the country and world. These findings can be 

explained by their socioeconomic status. A majority of our study population 

belonged to a lower socioeconomic status where families generally slept earlier 

and woke up earlier than the general populace. Access to electronic gadgets and 

TV might have been less. 

Strengths of the study 

Our study is one of the first attempts to assess sleep parameters in the southern 

region of this vast country. Also the study population were mostly adolescents 

from the lower socioeconomic strata of society which is also for the first time in 

the country to best of our knowledge.  We assessed various aspects of sleep 

hygiene practice. It helped us to identify specific habits of our adolescents which 

would help us understand and so educate them about trying to achieve better 

sleep quality. A comprehensive assessment of sleep quality was done in a 

multidimensional way. An attempt was made to see if sleep hygiene factors were 

an important determinant of sleep quality and level of daytime sleepiness in our 

adolescents.  In our study, we used standard tools like Adolescent Sleep Wake 
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Scale, Adolescent Sleep Hygiene Scale and Epworth Sleepiness Scale and 

translated into the vernacular language. This helped in comparing our findings 

with studies conducted in other countries.  
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LIMITATIONS: 

1. The tools used were self reported questionnaire. Hence the understanding of 

individual questions was dependent on the participants’ level of cognition. 

2. The close proximity with each other may have enabled them to discuss 

answers.  

3. Adolescents because of their developmental stage were likely to have 

exaggerated their response towards what would have been the ideal answer. 

4. The big number of questions -63 might have been tedious for the students to 

complete.  

5.The current sample is a non probability sample hence the results cannot be 

generalized to the entire population. 

6. There are no cut off levels used as to define severity of poor sleep quality 

using these questionnaires. 

7. These questionnaires are yet to be validated in our population. 

8. There were no older adolescents in this sample. 
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9. Adolescents from higher socioeconomic status did not feature in this sample 

10. The translation into vernacular language was done by experts proficient in 

both English and Tamil; however there may be subtle cultural difference which 

may have been overlooked 
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FUTURE DIRECTIONS FOR RESEARCH IN THIS FIELD: 

There are several areas where further research can be done. Studies in future can 

be undertaken to cover a representative sample of the general population.  More 

of such observational data is required in demographically and geographically 

different parts to give a complete picture of sleep patterns and quality of Indian 

adolescents. More objective methods can be used to assess sleep in our 

population. Also there is a need to validate the subjective tools in our study 

against objective gold standards for our population.  A concise version of 

Adolescent sleep wake scale with only 10 questions designed by Essner et al can 

be validated for better compliance in further observational studies.(94) Various 

consequences of sleep deprivation in our population like effect on academic 

performance, obesity and cardiovascular health, mental health needs to be 

assessed.  Parental involvement in sleep assessment will give a more 

comprehensive assessment of sleep.  

The results of our study add to our knowledge of sleep patterns and sleep related 

behaviour of adolescents in our country. 
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CONCLUSIONS: 

1. Sleep patterns of school going adolescents in Vellore had several similarities 

when compared to practices followed by adolescents in the rest of the world. 

2.  Self reported sleep hygiene practices of school going adolescents was good. 

3.  Self reported sleep quality of school going adolescents was reasonably good. 

4. 11.7 % of school going adolescents reported daytime sleepiness.. 

5. Sleep quality and sleep hygiene practices affect sleepiness to some extent in 

our adolescent population. 

6.  Sleep hygiene practices play an important role in determining sleep quality in our 

adolescent population. Improving sleep hygiene practices is an important first step 

towards better sleep quality in them.  

7. Electronic media close to bedtime and not following a stable sleep schedule affects 

sleep quality among adolescents. 

8. Bed/ bed room sharing and not following a bedtime routine did not affect sleep 

quality in our adolescents, both of which are specific to our culture. 
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Sleep Among Indian Teens (SIT) - Study Of Sleep 

Patterns, Sleep Hygiene and Sleepiness levels Of 

Indian Adolescents. 
 

Department of Paediatrics, Christian Medical College, Vellore  
I. PARENTAL INFORMATION SHEET 

Dear Parents, 
 

We  the doctors working in the Department of Paediatrics, Christian Medical 

College, Vellore are interested in Adolescent health, which means health of 

children in the age group of 10 -19 years. We would like to look at the sleep habits 

and sleep quality of adolescents.  For this we plan to include all the students 

studying in 9
th

 and   11
th
 grades in this survey. 

 
You as parents would agree with us that good quality sleep is essential for good for 

physical and mental health. Proper sleep will enhance your child’s efficiency to 

perform well in studies, sports and other extracurricular activities. Research has 

revealed that poor sleep leads to obesity and heart problems. During teenage years, 

several changes happen both within the body and the outside environment. 

Adolescents need to take on new social responsibilities. Due to these factors, their  

sleep habits are affected. As doctors treating young people for various medical 

problems, it is important for us know if our teenagers are healthy with regard to 

their sleep.    

 

Your child will be given a set of questions with regard to their sleep. We will 

introduce the topic to the children before they actually start answering the 

questions. They will be given an option of not participating if they do not want to 

do so.  One of us will be present throughout the period it takes for them to 

complete the questionnaire. So they will be able clarify their doubts regarding the 

questionnaire. Completing the questionnaire will take 45 minutes. As a part of the 

study, we will also measure their height and weight 

 

Answering these questions will cause no risk to your ward. The students will not 

put their names on the survey, so their privacy is protected. After completion of 

this survey, a report of findings will be made which will not contain any students’ 

name or school’s name. The results of this survey will help us physicians to 
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identify sleep problems of our teenagers and improve the teenagers sleep health 

and lifestyle. As mentioned earlier, taking part in this study is voluntary. 

 

We have obtained permission from the school authorities; we now request your 

permission to include your ward in this study. 

 

Kindly sign the attached form and send it back with the student to be handed over 

to the school authorities within 2 days. 

 

Thank you, 

 

 

 

Dr. Sataroopa Mishra      Dr. Mona Basker   Dr Sneha Varkki 

Post Graduate Registrar  Professor    Professor 

Dept of Paediatrics   Dept. of Paediatrics   Dept. of Pediatrics 

CMC, Vellore 0416-2213344 CMC, Vellore  9489592002  CMC, Vellore 
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II. PARENTAL INFORMED CONSENT 

 

Student’s name: ______________________________  

 

Grade and Section: _________________ 

 

   I confirm that I have read and understood the information sheet   for   

the   above study  

 

 

(  ) YES, my child may take part in this survey. 

(  ) NO, my child may no take part in this survey. 

 

 

Parent’s signature: _______________________________    

 

Date: ____________ 
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III. We request you to provide the below mentioned information as a 

part of the study: (Please encircle the appropriate option) 

 
1)Father’s level of education  

i. Primary school  

ii. Secondary school 

iii. Graduate 

iv. Post-graduate 

 

2) Mother’s level of education  

i. Primary school  

ii. Secondary school 

iii. Graduate 

iv. Post-graduate 

 

3) Father’s occupation 

i.Daily wage labourer 

ii. Salaried worker 

iii.Professional 

iv.Businessman 

v.Others – specify 

 

4) Mother’s occupation 

i. Daily wage labourer 

ii. Salaried worker 

iii. Professional 

iv. Businessman 

v. Others – specify. 

 

5) Income of both parents per month (approximate income in rupees): 

________________________ 

 

 

6) No. of rooms in your house other than kitchen:  ___________________________ 

 

 

7) How much time does it take to travel to school from home in morning? :  

 

_________________________ 

 

 



Foe;ij eyg;gphpT> fpUj;Jt kUj;Jt fy;Y}p. NtY}H. 

,e;jpa thypghpd; J}f;f tof;fk;  (SIT) 

I ngw;Nwhh; jfty; gbtk; 

md;ghh;e;j ngw;NwhNu> 

NtYhh; rp.vk;.rp. kUj;Jtkid Foe;ijey gphptpYs;s kUj;Jtuhfpa 
ehq;fs;> 10-19 taJs;s thypg gUtj;jpdupd; MNuhf;fpaj;jpy; 
Mh;tk; nfhz;Ls;Nshk;.  Thypg gUtj;jpdhpd; J}f;f tof;fk;> 
J}f;f juk; Fwpj;J Muha;r;rp nra;a tpUk;GfpNwhk;.  ,e;j Ma;Tf;F 

9, 11 tFg;G khzth;fs; midtiuAk; Nrh;f;f NghfpNwhk;.   

ngw;Nwhh; Mfpa ePq;fs; cah;ju J}f;fk;> cly; MNuhf;fpaj;jpw;Fk;  
kdeyj;jpw;Fk; kpfTk; mtrpak; vd;gij xg;Gf;nfhs;tPh;fs;.  ey;y 
J}f;fk; cq;fs; Foe;ijapd; gbg;G> tpisahl;L> kw;Wk; gbg;G; 
rhuh nray;fspy; ed;whf nra;aKbAk;.  J}f;fkpd;ik cly; 
gUkd; kw;Wk; ,Uja Neha;;f;F fhuzkhf ,Uf;Fk; vd;W 
Muha;r;rp %yk; ehk; mwpfpNwhk;.  ,sk;gUtj;jpy;> clypd; 
cs;NsAk; Gw #o;epiyapYk; gy khw;wq;fs; cz;lhFk;.  thypg 
r%f rk;ge;jkhd nghWg;Gfis Vw;f Ntz;bapUf;Fk;.  Mifahy; 
mth;jk; J}f;fk; ghjpf;fg;gLfpwJ.  thypgUila gy;NtW kUj;Jt 
gpur;idfSf;F rpfpr;ir mspf;Fk; kUj;Jtuhfpa vq;fSf;F mtuJ 
J}f;f rk;ge;jg;gl;l cly; eyk; Fwpj;J mwpe;jpUg;gJ kpfTk; 
mtrpak;.   

cq;fs; kfd;/kfspd; J}f;fj;ij Fwpj;J xU Nfs;tpg;gbtk; 

mth;fSf;F jug;gLk;.  mth;fs; gjpyspf;Fk; Kd;G 
,t;thuha;r;rpia Fwpj;J mth;fsplk; NgRNthk;. ,jpy; gq;Nfw;f 
mth;fSf;F Mh;tk; ,y;iynad;why; guthapy;iy.  gq;Nfw;gth; 
tpdhj;jhis gjpyspj;J Kbf;Fk; tiu vq;fspy; xUth; 
tFg;giwapy; ,Ug;Nghk;. re;Njfq;fis epth;j;jp nra;Nthk;. 
gbtj;ij G+h;j;jp nra;a 45 epkplq;fs; MFk;.  mth;fsJ cauk; 
vil msf;fg;gLk;. 

,f;fUj;jha;tpy; gq;F nfhs;tjhy; cq;fs; gps;isf;F ve;j 
ghjpg;Gk; Vw;glhJ.  khzth;fs; jq;fs; ngaiu 
vOjNtz;bajpy;iy.  vdNt cq;fs; gps;isapd; jdpj;Jtk; 
ghJfhf;fg;gLk;.  Ma;tpd; Kbtpy; khzth;fSila ngaNuh 
my;yJ gs;spapd; ngaNuh Fwpg;gplglkhl;lhJ.  ,e;j Muha;r;rpapd; 



KbT> kUj;Jtuhfpa vq;fSf;F thypghpd; J}f;fk; rk;ge;jg;gl;l 
cly; eyj;ij mwpaKbAk;.  Kd;Ng $wpaJ Nghy ,e;j 
Muha;r;rpapy; gq;Nfw;gJ jd;dpr;irahdJ.   

ehq;fs; ,e;j Muha;r;rpia Nkw;nfhs;s gs;sp mjpfhhpfsplk; 
mDkjp ngw;Ws;Nshk;.  cq;fSila gps;is ,jpy; gq;F nfhs;s 
cq;fSila mDkjpia ,g;NghJ ehq;fs; Ntz;LfpNwhk;.   

cq;fSf;F Ml;Nrgiz ,y;iynad;why; jaT nra;J 
fPo;fz;Ls;s gbtj;jpy; ifnaOj;jpl;L 2 ehspy; gs;sp mjpfhhpaplk; 
rkh;g;gpf;FkhW Nfl;Lf;nfhs;fpNwhk;. 

kpf;f ed;wp> 

 
 
 
lhf;lh;. rj;j&g;gh kpc;uh    lhf;lh;. Nkhdh gh];fh;  lhf;lh;. ];Neah th;f;fp 

KJfiy khzth;  Nguhrphpah;   Nguhrphpah; 
Foe;ijeyg;gphpT-3>   Foe;ijeyg;gphpT-3>   Foe;ijeyg;gphpT-3>  
fpUj;Jt kUj;Jtkid>   fpUj;Jt kUj;Jtkid>  fpUj;Jt kUj;Jtkid> 
NtY}h;.    NtY}h;.    NtY}h;. 
0416-2283343/2286162. 0416-2283343/2286162.  0416-2283343/2286162. 
                  ifNgrp - 9489592002 
   
 

 

 

 

 

 

 

 

 

 

 

 

 



II ngw;Nwhh; mDkjp gbtk; 

 

khzth; ngah; -               tFg;G  

ehd; ,e;j gbtj;ij gbj;J Ghpe;J nfhz;Nld;. 

(   ) Mk;> vd; gps;is ,e;j Ma;tpy; fye;J nfhs;s 
rk;kjpf;fpNwd; 

(   ) ,y;iy> vd; gps;is ,e;j Ma;tpy; fye;J nfhs;stjpy; 
rk;kjkpy;iy 

 

ngw;Nwhh; ifnahg;gk; -                  Njjp - 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



III. Ma;tpd; xU gFjpahf fPNo jug;gl;Ls;s jftiy G+h;j;jp nra;J jUkhW 

Nfl;Lf;nfhs;fpNwhk;.   (rhpahdtw;iw √ FwpaplTk;) 

. 1. je;ijapd; fy;tp jFjp vd;d? 
 
 m) njhlf;f fy;tp 
 M) ,ilepiy fy;tp 
 ,) gl;ljhhp 
 <) KJfiy gl;ljhhp 
 
 2. jhapd; fy;tpj; jFjp vd;d? 
 
 m) njhlf;f fy;tp 
 M) ,ilepiy fy;tp 
 ,) gl;ljhhp 
 <) KJfiy gl;ljhhp 
 
  3. je;ij vd;d Ntiy nra;fpwhh;? 
 
 m) jpdf;$yp 
 M) khj Cjpak; 

  ,) tho;f;if njhopyh; (professional – eg.Doctor, Engineer, Lawyer,Nurse etc. ) ;;; 
  <) tzpfh; (businessman) 
 c) kw;wit - Kurippidu 
 
 4. jha; vd;d Ntiy nra;fpwhh;? 
 
 m) jpdf;$yp 
 M) khj Cjpak; 

 ,) tho;f;if njhopyh; (professional – eg.Doctor, Engineer, Lawyer, Nurse etc. )  
  <) tzpfh; (businessman) 
 c) ,y;yj;jurp 
 C) kw;wit  
 

 5. ngw;Nwhhpd; khj FLk;g tUkhdk;. (& ________) 

 

6. cd; tPl;by; rikay; miwiaj; jtpu vj;jid miwfs; cs;sd? 

 

7. fhiyapy; cd; tPl;bypUe;J gs;spf;F nry;y vt;tsT Neuk; Njitg;gLfpwJ? 
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Department of Paediatrics, Christian Medical College, Vellore 

Sleep Among Indian Teens (SIT) 

INFORMATION FOR STUDENTS 

Dear student, 

Thank you for taking part in this important survey we are conducting among teenagers. 

We are doctors working in Department of Child Health, Christian Medical College Vellore. We 

presume you all must have had some problems, small or large regarding your sleep timings and sleep 

habits. There may be times when you don’t want to go to bed at night or may be sleep for some more 

time in morning but you are forced to get up. Reasons can be many like school timings, coaching 

classes, family rules and so on. One or the other time, your parents would have scolded you for not 

getting up on time. You would have experienced yourselves that the day you have proper sleep, you feel 

energetic, fresh and perform better in studies as well as other activities. So you all know how important 

a good quality sleep is. 

We as doctors are conducting a survey to know about your sleep habits. This will help us understand 

better your sleep problems and help you to develop healthy sleep habits. Young people in several other 

countries have answered similar questions that you are going to answer today.  The answers you give 

will be kept private i.e., only 3-4 people who are conducting the survey will have access to the papers 

that you hold in your hands.  Try to answer each of these questions based on what you actually do. 

Completing the survey is voluntary.  If you are not comfortable answering a question, feel free to 

leave it blank. But, if you are able to, please try and answer all questions.  As you are going to 

encircle each option, there will be no way of identifying you with your handwriting.  

 

If you would like our assistance in any way please contact us at Paediatrics Unit 3, Christian 

Medical College, Vellore.  

 

Dr. Sataroopa Mishra      Dr. Mona Basker   Dr Sneha Varkki 

Post Graduate Registrar  Professor    Professor 

Dept of Paediatrics   Dept. of Paediatrics   Dept. of Pediatrics 

CMC, Vellore 0416-2213344 CMC, Vellore  9489592002  CMC, Vellore 
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STUDENT ASSENT FORM 

My mother and/or father or caregiver knows about this study and they want me to be in 

this study if I want to. Participation in this study is voluntary. If I do not want to be part 

of study no one will be upset with me. I know that my study doctor has informed my 

parents about the study and they have understood the implications of taking part in this 

study and explained it to me. 

 

 I have read and understood the information sheet   for   the   above study and I 

agree to take part in the above study. 

 

Student’s name: ______________________________  

 

Grade: _________________ 

 

Student’s signature: _______________________________    

 

Date: ____________ 

 

 

 
 

 

 

 

 

 

 



3 

 

DIRECTIONS 

 Use a black or blue pen. At anytime during these 45 minutes, you can change an answer by 

crossing out and marking another answer. 

Example: 
1. What is your age – completed number of years?  

  A. 12 years old or younger  

  B. 13 years old  

  C. 14 years old  

  D. 15 years old  

  E. 16 years old  

  F. 17 years old  

  G. 18 years old or older 

 Encircle  the number which you think is the correct answer.  

 

YOU CAN NOW START ! 

 

I PERSONAL INFORMATION 

 

1) Name:____________________________________________________ 

 

2) What is your age, (in completed years)? :__________________ 

 

3) What is your gender?  

  i. Female                                        ii. Male 

 

4) In what grade and section are you? ________________ 

 

5) Name of the school you are studying in? _________________________ 

 

6) Do you have any long term illness( like diabetes,  asthma)   or   take long term medications (more than 

a month)  YES / NO 

 

 

II FAMILY DETAILS 

7) What is your religion? 

i.  Hinduism 

ii. Islam 

iii.Christianity 

iv.Jainism 

v.Buddhism 

vi.Others – specify 
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III*Questions 1- 61 Directions: Using the choices below, circle how often the following things have 

happened during the past one month 

 

Never – Has not happened – 0% (N) 

Once in Awhile – happened 20% of the time (O) 

Sometimes –happened 40% of the time (S) 

Quite often – happened 60% of time (Q) 

Frequently, if not always – happened 80% of the time (F) 

Always happened 100% of the time (A) 

 

 0%  20%  40%  60% 80% 100% 

During the day…       

1. …I take a nap that lasts more than 1 hour N O S Q F A 

After  6 in the evening…       

2. …I have drinks with caffeine (for example: cola, tea, coffee) N O S Q F A 

3. …I smoke or chew tobacco N O S Q F A 

4. …I drink beer  (or some other drinks with alcohol) N O S Q F A 

During the 1 hour before bedtime…       

5 …things happen that make me feel strong emotions (sadness,  

anger, excitement) 

N O S Q F A 

6 …I am very active (for example: playing outside, running,  

wrestling) 

N O S Q F A 

7 …I  do things that make me feel very awake ( for example:  

playing video games, watching TV, talking on telephone) 

N O S Q F A 

8 …I drink more than 4 glasses of water (or some other liquid) N O S Q F A 

       

 

I go to bed… 0% 20% 40% 60% 80% 100% 

9 …and do things in my bed that keep me awake (for example: 

watching TV, reading) 

N O S Q F A 

10. …and think about things I need to do. N O S Q F A 

11. …feeling upset. N O S Q F A 

12. …replay the day’s event over and over in my mind. N O S Q F A 

13. …and worry about things happening at home or at school N O S Q F A 

14.  …with a stomach ache N O S Q F A 
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Never – Has not happened (0%) (N) 

Once in Awhile – happened 20% of the time (O) 

Sometimes –happened 40% of the time (S) 

Quite often – happened 60% of time (Q) 

Frequently, if not always – happened 80% of the time (F) 

Always happened 100% of the time (A) 

 

15. …feeling hungry N O S Q F A 

I fall asleep…       

16. …while listening to loud music. N O S Q F A 

17. …while watching TV. N O S Q F A 

18. …in a brightly lit room (for example : the overhead light is  

on) 

N O S Q F A 

19. …in a room that feels too hot or cold. N O S Q F A 

20. …use a bedtime routine (for example: bathing, brushing  

teeth, reading) 

N O S Q F A 

21. …use my bed for things other than sleep (for example:  

Talking on the telephone, watching TV, playing video games, doing 

homework) 

N O S Q F A 

22. …check my clock several times during the night. N O S Q F A 

 

23. I sleep alone N O S Q F A 

24. I sleep all or part of the night with someone else N O S Q F A 

During the school week (Monday to Friday), I… 

25. …stay up more than 1 hour past my usual bedtime 

(FILL IN THE BLANK BELOW) 

My usual school night bedtime is -------: ---------- am: pm 

N O S Q F A 

26. …”sleep in” more than 1 hour past my usual wake time 

(FILL IN THE BLANK BELOW) 

My usual school day wake time is -------:--------- am :pm 

N O S Q F A 
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Never – Has not happened (0%) (N) 

Once in Awhile – happened 20% of the time (O) 

Sometimes –happened 40% of the time (S) 

Quite often – happened 60% of time (Q) 

Frequently, if not always – happened 80% of the time (F) 

Always happened 100% of the time (A) 

 

 On weekend (Saturday and Sunday), I…       

27. …stay up more than 1 hour past my usual bedtime. 

(FILL IN THE BLANK BELOW) 

My usual weekend bedtime is ------:------- am: pm 

N O S Q F A 

28. …”sleep in” more than1 hour past my usual wake time. 

(FILL IN THE BLANK BELOW) 

My usual weekend wake time is ------:-------am: pm 

N O S Q F A 

        

Questions 29- 34 are Only about Going to Bedtime at 

bedtime 

0% 20% 40% 60% 80% 100% 

When its time to go to bed…       

29. …I want to stay up and do other things (for example: watch  

TV, play video games or talk on the phone) 

N O S Q F A 

In general…       

30. …I have trouble making myself go to bed at bedtime. N O S Q F A 

31. …I am ready to go to bed at bed time. N O S Q F A 

32. …I enjoy bedtime. N O S Q F A 

33. …I try to “put off” or delay going to bed. N O S Q F A 

 

34. 

 

How long do you usually “put off” or delay going to bed? 

a) Less than 30 minutes       b) 30 to 60 minutes        c)  more than 60 minutes 
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Never – Has not happened – 0% (N) 

Once in Awhile – happened 20% of the time (O) 

Sometimes –happened 40% of the time (S) 

Quite often – happened 60% of time (Q) 

Frequently, if not always – happened 80% of the time (F) 

Always happened 100% of the time (A) 

 

       

Question 35-41 are only about you Falling Asleep after 

 “lights –out” 

      

When its time to go to sleep (lights –out)…       

35. …I have trouble settling down. N O S Q F A 

36. …I feel sleepy. N O S Q F A 

37. …I lie down, but then get up and come out of the bedroom. N O S Q F A 

In general…       

38. …I have trouble going to sleep N O S Q F A 

39. …I need help getting to sleep (for example: I need to listen to  

music, watch TV, take medication or have someone else in  

the bed with me.) 

N O S Q F A 

40. …I fall asleep quickly. N O S Q F A 

41. How long does it usually take you to fall asleep after lights-out? 

a) less than 15 minutes   b) 15 – 30 minutes    c) more than 30 minutes 

Questions 42 – 48 are only about how you Sleep during  

the night (someone else could have told you these things) 

      

During the night…       

42. …I toss and turn in my bed. N O S Q F A 

43. …I am very restless. N O S Q F A 

44. …I moan, groan or talk in my sleep N O S Q F A 

45. …my legs kick or jerk. N O S Q F A 

46. … I wake up more than once. N O S Q F A 

       

In general…       

47. …I sleep soundly through the night. N O S Q F A 
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 Never – Has not happened – 0% (N) 

Once in Awhile – happened 20% of the time (O) 

Sometimes –happened 40% of the time (S) 

Quite often – happened 60% of time (Q) 

Frequently, if not always – happened 80% of the time (F) 

Always happened 100% of the time (A) 

 

48. How often do you usually wake during the night? 

a) Never    b)1-2 times   c) more than 3 times 

        

Questions 49-55 are only about you Going back to sleep 

 after waking during night 

      

After waking up during night…       

49. …I have trouble going back to sleep. N O S Q F A 

50. …I have trouble getting comfortable. N O S Q F A 

51. …I wake up another family member. N O S Q F A 

52. …I need help to go back to sleep. (for example :  I need to  

watch TV, read or sleep with another person) 

N O S Q F A 

53. …I feel scared. N O S Q F A 

54. … I roll over and go right back to sleep. N O S Q F A 

55. How long does it take usually take you to go back to sleep after waking up during the night? 

a)  Less than 15 minutes       b) 15 -30 minutes      c) More than 30 minutes 

Questions 56 -61 are only about you Waking  in the 

 morning? 

      

In the morning ,I wake up…       

56. …and feel ready to get up for the day N O S Q F A 

57. …feeling rested and alert. N O S Q F A 

58. … and just can’t get going. N O S Q F A 

 

In general… 

      

59. …I need help waking up in the morning. (for example: from  

an alarm clock or another person) 

N O S Q F A 

60. …I have trouble getting out of the bed in the morning. N O S Q F A 
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61. How long does it take you to feel comfortably awake in the morning? (circle one) 

a)  Less than 5 minutes  b) 5 to 15 minutes   c) 15 -30 minutes    d) More than 30 minutes 

 

** 62.  How likely are you to doze off or fall asleep in the following situations, in contrast to feeling 

just tired? This refers to your usual way of life in recent times. Even if you have not done some of these 

things recently, think about how they would have affected you. Use the following scale to choose the 

most appropriate number for each situation.  

0=would never doze or sleep  

1=slight chance of dozing or sleeping  

2=moderate chance of dozing or sleeping  

3=high chance of dozing or sleeping.  

Circle the most appropriate number for each situation:  

(1) Sitting and reading                                        0  1  2  3  

(2) Watching television     0  1  2  3  

(3) Sitting inactive in a public place (for example, a movie  theater or classroom) 

 0  1  2  3  

(4) As a passenger in a car for an hour without a break 

 0  1  2  3  

(5) Lying down to rest in the afternoon when circumstances permit   

0  1  2  3  

(6) Sitting and talking to someone    0  1  2  3  

(7). Sitting quietly after lunch     0  1  2  3  

(8). Doing homework or taking a test   0  1  2  3  
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*Questions1-28 Adolescent Sleep Hygiene Scale (ASHS), Questions 29-61 Adolescent Sleep Wake Scale (ASWS) - Pediatrics. 2005 

January ; 115(1 0): 257–265.  The Relationship Between Reported Sleep Quality and Sleep Hygiene in Italian and American 

Adolescents  LeBourgeois M. K.,  Giannotti F., Cortesi F., Wolfson A.,  Harsh J. 

**Epworth Sleepiness Scale—Children http://www.thoracic.org/assemblies/srn/questionaires/essrfc.php 

 

 

 

Please write below any comments or suggestions you may have about this 

survey: 
_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________ 

 

 

 

Thank you very much for participating in this survey 

 

Dr. Sataroopa Mishra 

Dr.Mona Basker 

Dr. Sneha Titus 
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Foe;ij eyg;gphpT> fpUj;Jt kUj;Jt fy;Y}hp> NtY}H 

,e;jpa thypghpd; J}f;f tof;fk; (SIT)  

khzth; jfty; gbtk; 

md;ghh;e;j khzt/khztpaNu. 

thypghpilNa ehq;fs; elj;Jk; ,e;j Kf;fpa Muha;r;rpapy; gq;F ngw;wikf;F ed;wp.  

ehq;fs; rp.vk;.rp kUj;jtkid Foe;ij eyg;gphptpy; gzp GhpAk; kUj;Jth;;. J}f;f 
Neuj;ij Fwpj;Njh> J}f;f rk;ge;jkhd gof;f tof;fq;fis Fwpj;Njh cq;fSf;F rpy 
gpur;idfs; ,Uf;fyhk; vd;W ehq;fs; Nahrpf;fpNwhk;. rpy rkak; cq;fSf;F ,utpy; 
J}q;f nry;tjw;F gpbf;fhky; ,Uf;fyhk;. my;yJ fhiyapy; ntF Neuk; J}q;Ftjw;F 
tpUg;gg;gl;lhYk;; tYf;fl;lhakhf vOk;g Ntz;ba epiy Vw;gl;bUf;fyhk;.  ,jw;F 
gs;sp Neuk;> Nfhr;rpq; tFg;Gfs;> FLk;g tpjpKiwfs; vd gy fhuzq;fs; 
,Uf;ff;$Lk;. ngw;Nwhh; cq;fis rkaj;jpy; vOk;ghjjhy; jpl;bAk; ,Uf;fyhk;. 
ed;whf J}q;fpajhy;> kWehs; RWRWg;NghLk; Gj;Jzh;r;rpNahLk; gbg;gpYk; kw;w 
fhhpaj;jpYk; nray;glKbAk; vd;gJ jhd; cz;ik.  ed;whf J}q;Ftjpd; 
Kf;fpaj;Jtj;ij e{q;fs; midtUk; mwpe;jpUg;gPh;fs;. 

kUj;Jtuhfpa ehq;fs; cq;fSila J}f;ftof;fq;fis gw;wp mwpe;J nfhs;s xU 
Muha;r;rp nra;a ,Uf;fpNwhk;.  J}f;f rk;ge;jg;gl;l gpur;rpidfis Ghpe;J nfhs;sTk; 
ey;y J}f;f tof;fj;ij thypghplj;jpy; Cf;Ftpf;fTk; ,e;j Muha;r;rp vq;fSf;F kpfTk; 
cjtpahf ,Uf;Fk;.  cq;fisg; NghyNt ntspehl;L thypgh; gyUk;; ePq;fs; 
tpilaspf;f NghFk; ,t;tpdhf;fSf;F gjpyspj;J cs;sdh;.   

cq;fs; ngaiu tpdhj;jhspy; Fwpg;gplNtz;lhk;.  ePq;fs; mspf;fg;NghFk; gjpy;fis 

,ufrpakhf itj;jpUg;Nghk;; ,e;j Muha;r;rpapy; <Lgl;Ls;s 3-4 egh;; kl;LNk 

cq;fSila gjpy;jhis ghh;f;f KbAk;.   

cq;fSf;F vq;fs; cjtp Njitg;gl;lhy; njhlh;Gnfhs;s Ntz;ba Kfthp :  
 
 
lhf;lh;. rj;j&g;gh kpc;uh   lhf;lh;. Nkhdh gh];fh;  lhf;lh;. ];Neah th;f;fp 

KJfiy khzth;  Nguhrphpah;   Nguhrphpah; 
Foe;ijeyg;gphpT-3>   Foe;ijeyg;gphpT-3>   Foe;ijeyg;gphpT-3>  
fpUj;Jt kUj;Jtkid>   fpUj;Jt kUj;Jtkid>  fpUj;Jt kUj;Jtkid> 
NtY}h;.    NtY}h;.    NtY}h;. 
0416-2283343/2286162. 0416-2283343/2286162.  0416-2283343/2286162. 
                  ifNgrp - 9489592002 
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khzth; xg;Gjy; gbtk; 

,e;j Ma;itg; gw;wpa tptuq;fs; vd;Dila jha; kw;Wk;/my;yJ je;ij my;yJ 

ghJfhtyh; Mfpath;fSf;F njhpAk;.  ehd; ,jpy; gq;F nfhs;s tpUg;gg;gl;lhy; 

mth;fSf;F Ml;Nrgiz vJTkpy;iy.  ,e;j Ma;tpy; gq;Nfw;gJ jd;dpr;irahdJ.  

,jpy; ehd; gq;Nfw;ftpy;iy vd;why; vtUk; vd; kPJ tUj;jk; nfhs;s khl;lhh;fs;.  

,e;j Muha;r;rpia Nkw;nfhs;Sk; kUj;Jth; ,e;j Ma;it gw;wpa tptuq;fis 

vd;Dila ngw;Nwhh;fsplk; tpsf;fpAs;sdh;.  vd; ngw;Nwhh;fSk; ,e;j Ma;tpy; gq;F 

nfhs;tjd; Kf;fpaj;Jtj;ijg; gw;wp Ghpe;J nfhz;L vd;dplKk; tpsf;fpAs;sdh;.  

Nkw;$wpa Ma;T jfty; jhis ehd; gbj;J Ghpe;J nfhz;Nld;.  ,jpy; gq;F nfhs;s 

ehd; rk;kjpf;fpNwd;. 

khzthpd; ngah;: ______________________________________  

tFg;G: __________  

khzthpd; ifnahg;gk;: _________________________  

Njjp: ________  
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Foe;ij eyg;gphpT> fpUj;Jt kUj;Jt fy;Y}}p> NtY}H 

,e;jpa thypghpd; J}f;f tof;fk; (SIT)  

nray;Kiw: 

tpilasp;f;f ePyk; kw;Wk; fUg;G ik Ngdhit cgNahfpf;fTk;. ePq;fs; tpilfis 
jpUj;j tpUk;gpdhy; ,e;j 40 epkpl Neuj;jpw;Fs; nra;Jnfhs;syhk;. Vw;fdNt mspj;j 
tpilia mbj;Jtpl;L NtW tpilapd; Nky; FwpaPL nra;ayhk;. 

vLj;Jf;fhl;L: 

1. cq;fs; tanjd;d? (KOikahd tUlq;fs;) 

m) 12 taJ 
M) 13 taJ 
,) 14 taJ 
<) 15 taJ 
c)16 taJ 
C)17 taJ 
v)18 taJ kw;Wk; mjw;FNky; 
 

 ePq;fs; rhpnad;W epidf;Fk; tpilapd; Nky; O  ,Lf: 

I Ra tptuq;fs;(personal details);;: 

1. cd; nganud;d? 

2. cd; tanjd;d?  
 

3. cd; ghypdk; vd;d? 
m) ngz; 
M) Mz; 

   4.  eP; vd;d tFg;G kw;Wk; gphptpy; gbf;fpwha;?  

   5.  cd; gs;spapd; nganud;d? 
 

   6. cq;fSf;F ePz;l ehs; tpahjp VjhtJ (rh;f;fiu tpahjp/M];Jkh) my;yJ  
ntF ehl;fshf kUe;J vLj;Jf; nfhz;bUf;fpwPh;fsh (xU khjj;jpw;F Nky;)?   
 

Mk; / ,y;iy. 

  
 

II FLk;g tptuk; 
   7. cd; kjk; vd;d?; 
 
 m) ,e;J  M) Kfkjpah;  ,) fpwpj;Jth;  <) Gj;jkjk; c) kw;wit 
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III   fPo;fz;l ml;ltizapYs;s Nfs;tpfSf;F gjpyspf;Fk; Kiw: 

f{o;fz;l tpcaq;fs;> fle;j xU khjj;jpy; vj;jid Kiw epfo;e;jJ vd;gij njhptpf;f 

tl;lk;;/rhpf; FwpaplTk;. 

vg;NghJkpy;iy:   vg;NghJk; ele;jjpy;iy        (v,)    

vg;NghjhtJ: 20% Neuk; eilngw;wJ        (v) 

rpyNeuk;: 40% Neuk; eilngw;wJ         (rp) 

mbf;fb: 60% Neuk; eilngw;wJ         (mp) 

ngUk;ghYk;: 80% Neuk; eilngw;wJ        (ngp) 

vy;yhf; fhyq;fspYk;: 100% Neuk; eilngw;wJ  (vfhp) 

gfy; Neuj;jpy; ehd;..... 
1. ... >1 kzp Neuk; Fl;bj;J}f;fk; NghLNtd;. v, v rp m ng vfh 

khiy 6 kzpf;Fg; gpwF ehd; ..... 
2. ...   Nf/gPd; (caffeine) epiwe;j ghdq;fs; Fbg;Ngd; (v.fh.: fhgp> 

B> Nfhf;> ngg;]p). 
v, v rp m ng vfh 

3. ...Gifapiy gpbg;Ngd;/nky;YNtd;. v, v rp m ng vfh 

4. ... gPh; Fbg;Ngd; (my;yJ NtW rpy kJ ghdq;fs;;). v, v rp m ng vfh 

J}q;Ftjw;F 1 kzp Neuj;jpw;F Kd; ehd;..... 
5. ... jPtpu czh;r;rptrg;gl itf;Fk; (Nrhfk;> Nfhgk;> gugug;G) 

rpy rk;gtq;fs; elf;Fk;.   
v, v rp m ng vfh 

6. ...kpfTk; RWRWg;ghf ,Ug;Ngd; (v.fh: ntspapy; 
tpisahLjy;> XLjy;> F];jp NghLjy;)  

v, v rp m ng vfh 

7. ...kpfTk; tpopg;Gzh;T cz;lhf;Fk; rpy nray;fis nra;Ntd; 
(v.fh: tPbNah Nfk;];> njhiyfhl;rp> Gj;jfk; thrpg;gJ> 
njhiyNgrpapy; NgRtJ> tPl;Lg;ghlk; (homework) nra;tJ). 

v, v rp m ng vfh 

8. ...4 jk;sh; jz;zPPh; Fbg;Ngd; (my;yJ NtW ghdq;fs;). v, v rp m ng vfh 

ehd; gLj;j gpwF... 
9. ... vd;id tpopj;jpUf;f itf;Fk; rpy tpcaq;fis nra;fpNwd; 

(v.fh: tPbNah Nfk;];> njhiyfhl;rp> Gj;jfk; thrpg;gJ> 
njhiyNgrpapy; NgRtJ> tPl;Lg;ghlk; (homework) nra;tJ). 

v, v rp m ng vfh 

10. ...ehd; nra;aNtz;ba fhhpaq;fisg; gw;wp Nahrpg;Ngd;.  v, v rp m ng vfh 

11. ...kd rQ;ryg;gLNtd;. v, v rp m ng vfh 

12. ...gfypy; ele;j epfo;r;rpia jpUk;g jpUk;g Nahrpg;Ngd;;. v, v rp m ng vfh 

13. ...tPl;by;/gs;spapy; elf;Fk; epfor;rpfis epidj;J 
ftiyg;gLNtd;. 

v, v rp m ng vfh 

14. ...tapW typNahL ,Ug;Ngd;. v, v rp m ng vfh 

15. ...grpNahL ,Ug;Ngd;. v, v rp m ng vfh 

ehd; J}q;Fk;NghJ…..  
16. ...kpfTk; rj;jkhd ,ir Nfl;Lnfhz;Nl J}q;FNtd;.  v, v rp m ng vfh 

17. ...b.tp. ghh;j;Jf;nfhz;Nl J}q;FNtd;.  v, v rp m ng vfh 
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f{o;fz;l tpcaq;fs;> fle;j xU khjj;jpy; vj;jid Kiw epfo;e;jJ vd;gij njhptpf;f tl;lk;;/rhpf; 
FwpaplTk;. 
vg;NghJkpy;iy:   vg;NghJk; ele;jjpy;iy      (v,)   
  
vg;NghjhtJ: 20% Neuk; eilngw;wJ   (v) 

 

rpyNeuk;: 40% Neuk; eilngw;wJ   (rp) 

mbf;fb: 60% Neuk; eilngw;wJ   (mp) 

ngUk;ghYk;: 80% Neuk; eilngw;wJ   (ngp) 

vy;yhf; fhyq;fspYk;: 100% Neuk; eilngw;wJ  (vfh) 

18. ...mjpf ntspr;rKs;s miwapy; J}q;FNtd; (v.fh.: 
kpd;tpsf;F vhpAk;NghJ).  

v, v rp m ng vfh 

19. ...kpfTk; #lhf/Fspuhf ,Uf;Fk; xU miwapy; J}q;FNtd;. v, v rp m ng vfh 

20. ehd; jpdKk; J}q;Ftjw;F Kd; xNutpjkhd eilKiwia 
filgpbg;Ngd;. (v.fh.Fspj;jy;> gy;Nja;j;jy;> Gj;jfk; 
thrpj;jy;)  

v, v rp m ng vfh 

21. vd; gLf;ifapy; J}q;Ftij jtpu NtW rpy fhhpaq;fs; 
nra;Ntd; (v.fh: tPbNah Nfk;];> njhiyfhl;rp> Gj;jfk; 
thrpg;gJ> njhiyNgrpapy; NgRtJ> tPl;Lg;ghlk; (homework) 
nra;tJ). 

v, v rp m ng vfh 

22. ,utpy; gy Kiw ehd; fbfhuj;ij ghh;g;Ngd;. v, v rp m ng vfh 

23. ehd; jdpahf J}q;FNtd; v, v rp m ng vfh 

24. ehd; ,uT KOtJk; / ,utpd; rpy kzpNeuq;fs; kl;Lk; 
ahUldhtJ J}q;FNtd; 

v, v rp m ng vfh 

thu ehl;fspy; (jpq;fs; Kjy; nts;sp/rdpf;fpoik)…..  
25. ...tof;fkhd J}f;f Neuj;jpypUe;J xU kzp Neuj;jpw;F Nky; 

jhkjkhf J}q;f nry;Ntd;. 
 
f{o;fz;l ,lj;ij epug;gTk; 
…ehd; tof;fkhf J}q;Fk; Neuk; : __:__ am/pm 

v, v rp m ng vfh 

26. ...tof;fkhf fhiyapy; tpopf;Fk; Neuj;ij tpl xU kzp 
Neuk; jhkjkhf tpopg;Ngd;. 
 
f{o;fz;l ,lj;ij epug;gTk;  
…ehd;; tof;fkhf tpopf;;Fk; Neuk; : __:__ am/pm 

v, v rp m ng vfh 

thuKbT ehl;fspy; (rdpf;fpoik-QhapW)…..On weekends (Saturday-Sunday)..... 
27. …tof;fkhd J}f;f Neuj;jpypUe;J xU kzp Neuj;jpw;F Nky; 

jhkjkhf J}q;f nry;Ntd;. 
 
f{o;fz;l ,lj;ij epug;gTk;  
…ehd; tof;fkhf J}q;Fk; Neuk; : __:__ am/pm 

v, v rp m ng vfh 

28. …tof;fkhf fhiyapy; tpopf;Fk; Neuj;ij tpl xU kzp 
Neuk; jhkjkhf tpopg;Ngd;. 
 
f{o;fz;l ,lj;ij epug;gTk;  
…ehd;; tof;fkhf tpopf;;Fk; Neuk; : __:__ am/pm... ...  

v, v rp m ng vfh 
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f{o;fz;l tpcaq;fs;> fle;j xU khjj;jpy; vj;jid Kiw epfo;e;jJ vd;gij njhptpf;f tl;lk;;/rhpf; 
FwpaplTk;. 

vg;NghJkpy;iy:   vg;NghJk; ele;jjpy;iy      (v,)    

vg;NghjhtJ: 20% Neuk; eilngw;wJ   (v) 

rpyNeuk;: 40% Neuk; eilngw;wJ   (rp) 

mbf;fb: 60% Neuk; eilngw;wJ   (mp) 

ngUk;ghYk;: 80% Neuk; eilngw;wJ   (ngp) 

vy;yhf; fhyq;fspYk;: 100% Neuk; eilngw;wJ  (vfh) 

Nfs;tpfs; 29-34 ,utpy; ePq;fs; J}q;fg;Nghtij gw;wpajhFk; 
J}q;f NghFk; rkaj;jpy;..... 
29. ...tpopj;jpUe;J kw;w fhhpaq;fis nra;a tpUk;GNtd; 

(v.fh: tPbNah Nfk;];> njhiyfhl;rp> Gj;jfk; 
thrpg;gJ> njhiyNgrpapy; NgRtJ> tPl;Lg;ghlk; 
(homework) nra;tJ).    

v, v rp m ng vfh 

nghJthf….. 
30. ...J}q;fNtz;ba Neuj;jpy; J}q;Ftjw;F vdf;F kpfTk; 

fbdkhf cs;sJ. 
v, v rp m ng vfh 

31. ...rhpahd Neuj;jpy; J}q;Ftjw;F ehd; jahuhf 
,Uf;fpNwd;. 

v, v rp m ng vfh 

32. …J}q;Fk; Neuj;ij re;Njhckhf fopg;Ngd;.  v, v rp m ng vfh 

33. ...ehd; J}f;fj;ij jtph;f;f my;yJ js;sp Nghl 
Kaw;rpg;Ngd;. 

v, v rp m ng vfh 

34. tof;fkhf eP vt;tsT Neuk; J}f;fj;ij jtph;f;f my;yJ js;sp NghLtha;?  
(m) <30 epkplq;fs; (M) 30-60 epkplq;fs; (,) > 60 epkplq;fs;.  

35-41 Nfs;tpfs; tpsf;F mizj;j gpwF J}q;Ftjw;F vt;tsT Neuk; MFk; vd;gij gw;wp 
kl;Lk;. 
J}q;f NghFk; rkaj;jpy; (tpsf;if mizj;jgpd;)….. 
35. ...mikjpahtjw;F vdf;F fc;lkhf cs;sJ. v, v rp m ng vfh 

36. ...J}f;fk; nrhf;FfpwJ. v, v rp m ng vfh 

37. ...ehd; gLj;j gpwF> kWgbAk; vOe;J gLf;ifia tpl;L 

ntspNa NghfpNwd;. 
v, v rp m ng vfh 

nghJthf ….. 
38. ...ehd; J}q;f Nghtjw;F fc;lg;gLNtd;. v, v rp m ng vfh 

39. ...ehd; J}q;Ftjw;F cjtp Njitg;gLfpwJ   (v.fh.ghl;L 
Nfl;gJ> b.tp ghh;g;gJ> J}f;f kUe;J> my;yJ kw;wtUld; 
J}q;FtJ).  

v, v rp m ng vfh 

40. ...ehd; gLj;jTld; rPf;fpuk; J}q;fptpLNtd;. v, v rp m ng vfh 

41. …tpsf;fizj;j gpwF eP J}q;Ftjw;F vt;tsT  NeukhFk;? 

 (m) <15 epkplq;fs; (M)15-30 epkplq;fs; (,) >30 epkplq;fs;.  
Nfs;tpfs; 42-48;> eP ,utpy; vt;thW J}q;Ftha; vd;gij gw;wpaJ (cd;Dila J}f;fj;ij 
Fwpj;J NtW ahuhtJ cdf;F nrhy;yp ,Uf;ff;$Lk;). 
,utpy; ehd; J}q;Fk;NghJ.....  
42. ...Guz;L Guz;L gLg;Ngd;. v, v rp m ng vfh 

43. ...mire;J nfhz;Nl ,Ug;Ngd;.  v, v rp m ng vfh 

44. ...KdFNtd;/csWNtd;/Gyk;GNtd;;. v, v rp m ng vfh 
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f{o;fz;l tpcaq;fs;> fle;j xU khjj;jpy; vj;jid Kiw epfo;e;jJ vd;gij njhptpf;f tl;lk;;/rhpf; 
FwpaplTk;. 

vg;NghJkpy;iy:   vg;NghJk; ele;jjpy;iy      (v,)    

vg;NghjhtJ: 20% Neuk; eilngw;wJ   (v) 

rpyNeuk;: 40% Neuk; eilngw;wJ   (rp) 

mbf;fb: 60% Neuk; eilngw;wJ   (mp) 

ngUk;ghYk;: 80% Neuk; eilngw;wJ   (ngp) 

vy;yhf; fhyq;fspYk;: 100% Neuk; eilngw;wJ  (vfh) 

,utpy; ehd; J}q;Fk;NghJ.....  
45. ...fhy;fis cijg;Ngd;/cjWNtd;. v, v rp m ng vfh 

46. ....gy Kiw tpopj;Jf; nfhs;Ntd;.  v, v rp m ng vfh 

nghJthf..... 
47. ...,utpy; ehd; Mo;e;J J}q;FNtd;. v, v rp m ng vfh 

48. …,utpy; vj;jid Kiw tpopj;J nfhs;tha;?  

(m) xUNghJkpy;iy (M) 1 - 2 Kiw (,) > 3. 
49-55 Nfs;tpfs; ,utpy; tpopj;j gpwF> jpUk;g J}q;Ftijg; gw;wpait 
,utpy; J}f;fj;jpypUe;J tpopj;j gpwF…..  
49. ...kWgbAk; J}q;Ftjw;Ff; fc;lg;gLNtd; . v, v rp m ng vfh 

50. ...rf[ epiyf;F tu fc;lg;gLNtd;. v, v rp m ng vfh 

51. ...FLk;gj;jpy; cs;s NtnwhUtiu vOg;GNtd;. v, v rp m ng vfh 

52. ...jpUk;g J}q;Ftjw;F vdf;F cjtp Njitg;gLfpwJ 
(v.fh.ghl;L Nfl;gJ> b.tp ghh;g;gJ> J}f;f kUe;J> 
kw;wtUld; J}q;FtJ).  

v, v rp m ng vfh 

53. ...gag;gLNtd;;.  v, v rp m ng vfh 

54. ...cldbahf jpUk;gTk; J}q;fptpLNtd;.  v, v rp m ng vfh 

55. ,utpy; tpopj;;j gpwF kWgbAk; J}q;Ftjw;F vt;tsT Neuk; MFk;?  
(m) <15 epkplq;fs; (M)15-30 epkplq;fs; (,) >30 epkplq;fs;. 

Nfs;tpfs; 56-61> eP fhiyapy; vOtij gw;wpaJ. 
fhiyapy; ehd;; tpopj;jTld;.....  
56. ....vOe;J Ntiy nra;a jahu; vd;W czh;Ntd;.  v, v rp m ng vfh 

57. ....,isg;ghwp kw;Wk; tpopg;Gld; ,Ug;Ngd;.  v, v rp m ng vfh 

58. ....ve;j fhhpaj;ijAk; Muk;gpf;fKbatpy;iy.  v, v rp m ng vfh 

nghJthf.....  
59. ....fhiyapy; vOk;Gtjw;F vdf;F cjtp Njit (v.fh.: 

myhuk;/NtW xU eghpd; cjtp). 
v, v rp m ng vfh 

60. ....fhiyapy; gLf;ifia tpl;L vOk;g ehd; fc;lg;gLNtd; . v, v rp m ng vfh 

61. fhiyapy; ed;whf tpopg;gjw;F vt;tsT Neuk; cdf;F Njitg;gLnkd epidf;fppwha;?  
(m) <5 epkplq;fs; (M) 5-15 epkplq;fs; (,) 15-30 epkplq;fs; (<) >30 epkplq;fs;. 
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62-69 Nfs;tpfSf;F tpilaspf;Fk; tpjpKiw:  

f{o;fz;l #o;epiyapy; ntWk; mrjp (tired) khj;jpuk; ,y;yhky; J}q;fptpLtJ vt;tsT 

rf[k;?  ,J rkPgfhyj;J tof;fkhf cdf;F ,Uf;Fk;;> rkPgj;jpy; ,JNghd;w 
fhhpaq;fs; elf;ftpy;iy vd;whYk;> mg;gb ele;jhy; cd;id vg;gb mJ ghjpf;Fk; 
vd;W Nahrpj;J tpilasp. 

fPo;fz;l msTNfhiy cgNahfpj;J xt;nthU #o;epiyf;F jFe;j tpilia Njh;e;njL.  

0= vg;nghOJNk fpwq;fp/J}q ;;;fp ,Uf;fkhl;Nld;.  
1=  fpwq;fp/J}q;FtJ cz;L.   
2= fpwq;fp/J}q;f nfhQ;rk; mjpfkhd tha;g;Gz;L.  
3 =fpwq;fp/J}q;Ftjpy; kpfTk; mjpfkhd tha;g;Gz;L.   

0> 1> 2> 3,y; jFe;j vz;iz FwpaplTk;  
62. cl;fhh;e;J Gj;jfk; thrpf;Fk;NghJ.  0 1 2 3 
63. b.tp. ghh;f;Fk;NghJ.  0 1 2 3 
64. nghJ ,lj;jpy; mikjpahf cl;fhh;e;J nfhz;bUf;Fk;NghJ 

(v.fh. rpdpkh jpNal;lh;/tFg;giwapy;). 
0 1 2 3 

65. xU fhhpy; xUkzp Neuk; njhlh;r;rpahf gazk; 
nra;Ak;NghJ. 

0 1 2 3 

66. kjpa Ntisapy; Xa;thf gLj;jpUf;Fk; NghJ.  0 1 2 3 
67. ahhplkhtJ cl;fhh;e;J Ngrpf;nfhz;L ,Uf;Fk;NghJ.  0 1 2 3 
68. kjpa czT cz;L mikjpahf cl;fhh;e;J ,Uf;Fk;NghJ. 0 1 2 3 
69. tPl;Lg;ghlk;/Njh;T vOjpf; nfhz;bUf;Fk; NghJ.  0 1 2 3 
fPo;fz;l ,lj;jpy; ,e;;j Muha;r;rpia gw;wp cq;fs; fUj;ij vOjTk;: 

__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________ 

 
,e;j Muha;r;rpapy; fye;J nfhz;ljw;;F kpf;f ed;wp. 

 
lhf;lh;. rj;j&g;gh kpc;uh   lhf;lh;. Nkhdh gh];fh;    lhf;lh;.];Neah th;f;fp 

 



ADOLESCENT SLEEP WAKE SCALE - SUBSCALES AND ITEMS 

Going to bed 

When it's time to go to bed, I want to stay up and do other things (for example: watch television, play video games, 

talk on the phone). 

I have trouble making myself go to bed at bedtime. 

I am ready to go to bed at bedtime. 

I enjoy bedtime. 

I try to “put off” or delay going to bed. 

Falling asleep 

When it's time to go to sleep (lights-out), I have trouble settling down. 

When it's time to go to sleep (lights-out), I feel sleepy. 

When it's time to go to sleep (lights-out), I lie down but then get up and come out of the bedroom. 

I have trouble going to sleep. 

I need help getting to sleep (for example: I need to listen to music, watch television, take medication, or have 

someone else in the bed with me). 

I fall asleep quickly. 

Maintaining sleep 

During the night, I toss and turn in my bed. 

During the night, I am very restless. 

During the night, I moan, groan, or talk in my sleep. 

During the night, my legs kick or jerk. 

During the night, I wake up more than once. 

I sleep soundly through the night. 

 



Reinitiating sleep 

After waking up during the night, I have trouble going back to sleep. 

After waking up during the night, I have trouble getting comfortable. 

After waking up during the night, I wake up another family member. 

After waking up during the night, I need help to go back to sleep (for example: I need to watch television, read, or 

sleep with another person). 

After waking up during the night, I feel scared. 

After waking up during the night, I roll over and go right back to sleep. 

Returning to wakefulness 

In the morning, I wake up and feel ready to get up for the day. 

In the morning, I wake up feeling rested and alert. 

In the morning, I wake up and just can't get going. 

I need help waking up in the morning (for example: from an alarm clock or another person). 

I have trouble getting out of the bed in the morning. 
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ADOLESCENT SLEEP HYGIENE SCALE – DOMAINS AND ITEMS 

 

Physiological  

After 6:00 pm, I have drinks with caffeine (for example: cola, pop, root beer, iced tea, coffee). 

During the 1 hour before bedtime, I am very active (for example: playing outside, running, wrestling). 

During the 1 hour before bedtime, I drink >4 glasses of water (or some other liquid). 

I go to bed with a stomachache. 

I go to bed feeling hungry. 

Cognitive 

During the 1 hour before bedtime, I do things that make me feel very awake (for example: playing video games, 

watching television, talking on the telephone). 

I go to bed and do things in my bed that keep me awake (for example: watching television, reading). 

I go to bed and think about things I need to do. 

I go to bed and replay the day's events over and over in my mind. 

I use my bed for things other than sleep (for example: talking on the telephone, watching television, playing video 

games, doing homework). 

I check my clock several times during the night. 

Emotional 

During the 1 hour before bedtime, things happen that make me feel strong emotions (sadness, anger, excitement). 

I go to bed feeling upset. 

I go to bed and worry about things happening at home or at school. 

 

 



Sleep environment 

I fall asleep while listening to loud music. 

I fall asleep while watching television. 

I fall asleep in a brightly lit room (for example, the overhead light is on). 

I fall asleep in a room that feels too hot or too cold. 

Daytime sleep 

During the day I take a nap that lasts > 1 hour. 

Substances 

After 6:00 pm, I smoke or chew tobacco. 

After 6:00 pm, I drink beer (or other drinks with alcohol). 

Bedtime routine 

I use a bedtime routine (for example, bathing, brushing teeth, reading). 

Sleep stability 

During the school week, I stay up >1 hour past my usual bedtime. 

During the school week, I “sleep in” >1 hour past my usual wake time. 

On weekends, I stay up >1 hour past my usual bedtime. 

On weekends, I “sleep in” >1 hour past my usual wake time. 

Bed/bedroom sharing 

I sleep alone. 

I sleep all or part of the night with someone else (for example, with your parent[s], sister, or brother). 

 

LeBourgeois et al.  
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slno age sex gs school illness fatedu motedu fatocc motocc income rooms tt religion n1nap n2drinks n3smoke n4beer n5emotionsn6active n7awake n8water n9awake n10think n11upset n12replay n13worry n14stomachn15hungry n16music

1 14 1 IX D DON BOSCO HIGH SCHOOL2 2 2 1 5 3000 3 0.15 3 4 5 6 6 3 1 2 1 2 1 6 4 5 6 6

2 14 1 IX D DON BOSCO HIGH SCHOOL2 2 2 1 5 4000 2 0.3 2 4 5 6 6 3 1 2 1 2 1 6 4 5 6 4 6

3 14 1 IX D DON BOSCO HIGH SCHOOL2 2 2 1 1 6000 3 0.3 1 4 5 6 6 3 1 2 1 2 1 5 4 5 6 4 6

4 14 1 IX D DON BOSCO HIGH SCHOOL2 2 2 1 2 5000 2 0.3 1 4 5 6 6 3 1 2 1 2 1 5 4 5 6 4 6

5 14 1 IX D DON BOSCO HIGH SCHOOL2 1 1 2 1000 1 1 1 6 5 6 6 5 4 5 1 4 3 2 4 3 3

6 14 1 IX D DON BOSCO HIGH SCHOOL2 3 1 1 5 5000 2 1 1 6 5 6 6 4 2 4 1 1 4 5 6 6 5 4 6

7 13 1 IX B DON BOSCO HIGH SCHOOL2 1 1 1 5 2000 2 0.15 1 6 4 6 6 6 3 5 4 6 5 6 4 4 6 5

8 14 1 IX B DON BOSCO HIGH SCHOOL 1 1 1 1 1 0.2 2

9 13 1 IX B DON BOSCO HIGH SCHOOL2 2 5 5 6 6 1 1 1 1 5 6 6 6 6 6 6

10 13 1 IX B DON BOSCO HIGH SCHOOL2 1 1 4500 1 1 1 6 6 6 6 3 2 4 2 6 6 6 6 6 6 6

11 14 1 IX B DON BOSCO HIGH SCHOOL2 1 1 1 1 5000 2 0.3 1 6 6 6 6 6 2 5 5 6 3 6 5 6 6 6 6

12 14 1 IX B DON BOSCO HIGH SCHOOL2 2 2 1 2 6000 1 0.2 2 6 6 6 6 3 2 4 2 6 6 6 6 6 6 6

13 14 1 IX B DON BOSCO HIGH SCHOOL2 2 2 1 3000 1 0.15 1 6 6 6 5 5 5

14 14 1 IX B DON BOSCO HIGH SCHOOL2 2 2 2 2 15000 1 0.15 3 5 5 6 6 1 1 1 1 5 6 6 6 6 6 6

15 14 1 IX D DON BOSCO HIGH SCHOOL2 2 2 1 5 3500 1 0.25 2 6 5 6 6 5 4 1 4 1 5 6 4 5 6 5 6

16 13 1 IX D DON BOSCO HIGH SCHOOL2 2 2 1 5 2000 1 0.15 1 6 4 6 6 4 4 4 4 4 4 4 4 6 4 6

17 14 1 IX D DON BOSCO HIGH SCHOOL2 2 2 2 5 3000 1 0.4 1 6 5 6 6 4 2 4 1 4 4 5 6 6 6 4 6

18 14 1 IX D DON BOSCO HIGH SCHOOL2 2 2 1 5 2000 1 0.25 1 6 5 6 6 4 2 1 1 1 4 5 5 6 5 6

19 13 1 IX D DON BOSCO HIGH SCHOOL2 1 2 1 5 6000 2 0.15 2 6 5 6 6 5 4 1 4 1 5 6 4 5 6 5 6

20 14 1 IX D DON BOSCO HIGH SCHOOL2 2 1 2 6 6000 2 0.2 1 6 4 6 6 4 2 2 3 2 2 5 2 4 2 3 6

21 14 1 IX D DON BOSCO HIGH SCHOOL2 2 2 1 5 5000 3 0.1 1 6 1 6 6 4 4 1 1 6 6 1 6 1 6 4 1

22 14 1 IX D DON BOSCO HIGH SCHOOL2 1 1 1 5 5000 1 0.15 1 5 5 6 6 4 4 1 1 1 5 5 5 5 4 3 4

23 13 1 IX B DON BOSCO HIGH SCHOOL2 2 1 5 5 2000 2 0.15 1 6 5 6 6 4 5 4 1 1 6 6 1 6 4 4 6

24 13 1 IX B DON BOSCO HIGH SCHOOL2 1 2 1 5 6000 2 0.15 2 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

25 13 1 IX B DON BOSCO HIGH SCHOOL2 1 6

26 14 1 IX D DON BOSCO HIGH SCHOOL1 2 1 1 5 4000 1 0.3 1 6 6 6 6 6 3 3 3 3 3 6 3 3 3 3 6

27 14 1 IX D DON BOSCO HIGH SCHOOL1 1 1 1 2 3000 2 0.3 2 6 6 6 6 3 3 3 3 3 6 3 3 3 3 6

28 14 1 IX C DON BOSCO HIGH SCHOOL2 1 1 1 5 5000 1 0.15 1 5 4 6 6 2 2 2 5 3 3 4 4 6 5 4 6

29 14 1 IX D DON BOSCO HIGH SCHOOL2 2 2 1 5000 1 0.3 1 5 5 6 6 5 3 5 6 5 6 6 5 5 5 5 4

30 14 1 IX C DON BOSCO HIGH SCHOOL2 1 2 1 5 3000 1 0.3 1 6 5 6 6 5 3 5 5 6 5 5 6 5 5 6 6

31 13 1 IX C DON BOSCO HIGH SCHOOL2 1 2 5 6 2500 3 0.3 1 5 5 6 6 6 5 4 4 2 6 6 6 6 5 5 5

32 14 1 IX C DON BOSCO HIGH SCHOOL2 2 2 1 1 3000 1 0.3 1 5 5 6 6 6 5 5 5 5 5 6 6 5 5 6

33 14 1 IX C DON BOSCO HIGH SCHOOL2 2 2 1 5 6000 3 0.3 1 5 5 6 6 5 5 5 4 5 6 6 5 5 2 6

34 14 1 IX C DON BOSCO HIGH SCHOOL2 2 3 1 5 4000 1 0.1 1 6 4 6 6 1 1 2 1 6 6 5 6 6 6 6

35 15 1 IX C DON BOSCO HIGH SCHOOL1 1 1 1 6 4000 2 0.3 2 6 3 6 6 3 6 3 3 3 6 6 6 3 6 6 6

36 15 1 IX C DON BOSCO HIGH SCHOOL2 2 2 1 5 3000 2 0.25 1 6 6 6 6 1 1 2 6 1 2 2 6 5 6 5

37 14 1 IX C DON BOSCO HIGH SCHOOL2 2 2 1 1 5000 2 0.3 3 6 5 6 6 5 5 5 3 5 5 5 4 4 5 4 6

38 14 1 IX C DON BOSCO HIGH SCHOOL2 2 1 1 5 5000 3 0.25 1 5 4 6 6 5 6 3 6 5 4 6 2 1 4 6

39 14 1 IX C DON BOSCO HIGH SCHOOL 2 2 1 2 4000 1 0.2 1 3 3 6 6 3 6 3 3 3 6 6 6 3 6 3 6

40 13 1 IX C DON BOSCO HIGH SCHOOL2 3 2 1 2 8000 1 2 1 5 5 6 3 1 1 3 1 5 6 5 5 5 4 6

41 13 1 IX C DON BOSCO HIGH SCHOOL2 2 1 1 1 3000 2 0.1 3 5 5 6 6 6 5 4 5 5 6 6 5 6 5 5 6

42 14 1 IX C DON BOSCO HIGH SCHOOL2 3 2 4 5 3000 2 0.45 1 6 5 6 6 5 4 1 5 6 4 6 3 5 6 5 6

43 14 1 IX C DON BOSCO HIGH SCHOOL2 1 1 2 2 5000 2 0.2 2 6 4 6 6 5 2 2 2 2 5 5 6 6 6

44 14 1 IX C DON BOSCO HIGH SCHOOL2 1 1 1 1 1500 2 0.2 1 5 6 6 6 5 5 5 2 6 6 6 6 5 5 5

45 14 1 IX C DON BOSCO HIGH SCHOOL2 3 3 2 1 6000 2 0.2 2 6 2 6 6 6 5 2 2 6 2 2 6 6 2 2 6

46 14 1 IX C DON BOSCO HIGH SCHOOL2 1 1 1 5 36000 2 0.2 2 5 2 6 6 6 5 5 5 5 5 6 5 5 5 5 5

47 15 1 IX C DON BOSCO HIGH SCHOOL2 1 2 6 5000 1 0.3 2 5 2 6 6 6 5 5 5 5 5 6 5 5 5 5 5

48 14 1 IX C DON BOSCO HIGH SCHOOL2 1 3 2 5 36000 2 0.2 2 5 2 6 6 6 5 5 5 5 5 6 5 5 5 5 5

49 14 1 IX C DON BOSCO HIGH SCHOOL2 2 1 1 5 3000 1 0.3 1 5 5 6 6 6 5 2 2 2 5 5 5 5 6

50 15 1 IX C DON BOSCO HIGH SCHOOL2 1 1 1 5 2000 2 0.15 2 5 2 6 6 6 5 5 5 5 5 6 5 5 5 5 5

51 15 1 IX C DON BOSCO HIGH SCHOOL2 1 1 1 5 3000 3 0.3 1 6 5 6 6 5 2 2 2 2 5 5 5 5 5 6 6

52 15 1 IX C DON BOSCO HIGH SCHOOL2 1 1 1 1 1500 1 0.15 2 6 5 6 6 3 5 5 5 6 3 3 6 5 5 4 6

53 14 1 IX C DON BOSCO HIGH SCHOOL2 2 2 1 1 3000 2 0.3 1 5 3 4 6 3 6 6 5 4 4 3 3 5 3 5

54 14 1 IX C DON BOSCO HIGH SCHOOL2 1 1 2 2 52000 2 5 2 6 6 6 5 5 5 5 5 6 5 5 5 5 5

55 15 1 IX D DON BOSCO HIGH SCHOOL2 2 1 2 2 8000 2 0.1 3 4 1 6 6 5 4 1 2 4 1 3 4 2 5 3 2

56 13 1 IX D DON BOSCO HIGH SCHOOL1 2 2 1 5 5000 2 0.3 3 4 1 6 6 4 1 1 1 1 1 3 5 5 4 3 5

57 14 1 IX D DON BOSCO HIGH SCHOOL1 1 1 1 5 8000 1 0.3 6 5 6 6 4 2 4 1 1 4 5 6 6 5 4 6

58 13 1 IX D DON BOSCO HIGH SCHOOL2 2 1 1 6 5 6 6 5 5 5 5 5 4 4 4 5 5 5

59 14 1 IX D DON BOSCO HIGH SCHOOL2 1 1 2 5 10000 1 0.3 1 5 5 6 6 6 5 5 3 5 6 5 5 4 6 5 6

60 13 1 IX D DON BOSCO HIGH SCHOOL2 2 2 2 5 3000 1 0.1 2 6 5 6 6 5 5 5 5 5 4 6 4 5 5 6 6

61 14 1 IX B DON BOSCO HIGH SCHOOL2 1 2 1 5 5000 1 0.15 1 5 1 6 6 5 1 3 1 3 2 5 3 5 5 6

62 14 1 IX B DON BOSCO HIGH SCHOOL2 1 2 1 1 2100 2 0.55 1 5 1 6 6 5 3 3 1 1 2 4 2 2 5 5 6

63 14 1 IX B DON BOSCO HIGH SCHOOL2 2 2 1 1 9500 1 0.45 1

64 13 1 IX B DON BOSCO HIGH SCHOOL2 3 2 1 5 5000 2 0.3 1 5 4 6 6 2 6 2 1 5 3 5 5 4 3 6

65 14 1 IX B DON BOSCO HIGH SCHOOL2 2 1 1 5 4000 1 1 3 5 4 6 6 4 6 1 5 1 5 6 6 6 6 6 6

66 14 1 IX B DON BOSCO HIGH SCHOOL2 1 45000 1 1 1 4 3 6 6 6 6 6 3 6 6 3 3 6 3 3 6



67 13 1 IX B DON BOSCO HIGH SCHOOL2 1 1 2 4000 1 0.05 2 6 5 6 6 6 1 2 1 3 4 6 6 2 6 3 6

68 14 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 2 1 5 2000 2 0.3 1 6 6 6 6 1 6 1 6 1 3 5 5 5 5 6

69 14 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 3 1 1 2000 3 1 1 5 1 6 6 1 1 1 1 1 5 5 5 1 5 5 6

70 13 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 4 5000 2 0.1 1 5 1 6 6 5 1 1 1 1 5 5 5 1 5 5 6

71 13 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 3 2 2 5 8500 2 0.15 2 6 6 6 6 1 4 2 5 4 1 6 5 4 6 6 6

72 14 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 1500 3 0.05 2 5 1 6 6 5 1 1 1 1 5 5 5 1 5 5 6

73 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 3 5 4000 3 0.15 5 1 6 6 5 2 3 4 2 3 2 1 3 6 3 3

74 15 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 5 5 5000 2 0.2 2 6 6 6 6 6 4 6 5 4 5 5 5 4 5 6

75 14 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 1 5 5000 1 0.2 2 5 6 6 6 6 5 3 5 4 1 1 1 1 2 1 6

76 12 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 5 10000 1 0.15 2 5 2 6 6 6 4 3 2 4 1 2 3 1 6 3 6

77 14 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 1 5000 3 0.45 1 4 5 6 6 6 4 3 1 6 5 6 6 6 5 5 6

78 13 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 5 3500 1 0.1 1 6 5 6 6 6 4 5 5 4 5 6 6 4 5 6 6

79 14 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 2 5 7000 2 0.05 1 6 6 6 6 6 2 2 2 1 1 6 2 2 4 4 6

80 14 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 2 5 4000 2 0.05 1 6 5 6 6 6 4 2 6 5 1 6 2 2 4 4 4

81 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 5 1000 3 0.15 1 6 5 6 5 5 2 2 3 2 2 3 2 2 3 3 6

82 14 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 2 5 9000 1 0.15 2 6 5 6 6 5 1 1 1 1 5 5 5 1 5 1 6

83 14 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 5 4000 4 0.3 1 6 6 6 6 6 6 4 6 6 4 6 4 5 6 5 6

84 13 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 2 5 5000 1 0.1 2 5 5 6 6 6 5 3 6 4 6 6 6 5 5 6 5

85 14 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 1 12000 2 0.3 1 6 6 6 6 6 3 6 6 5 4 6 6 6 6 4 4

86 14 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 5 4000 4 1 3 6 6 6 6 6 6 4 6 6 5 6 4 5 6 5 6

87 15 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 2 2 30000 3 0.3 1 4 1 6 6 6 1 2 6 1 3 3 1 6 2 6

88 14 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 1 2000 4 0.2 1 6 6 6 6 6 6 4 6 6 4 6 4 5 6 5 6

89 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 3 2 2 5 10000 2 0.1 1 6 2 6 6 3 2 3 2 2 2 6 2 2 6 3 6

90 14 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 5 5 5000 3 0.15 2 6 3 6 6 5 1 1 1 1 5 5 1 1 5 5 6

91 13 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE1 2 3 5 2000 1 0.15 2 6 6 6 6 5 1 1 1 1 5 5 1 1 5 1 6

92 14 2 IX A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 4000 2 1 1 6 6 6 3 1 2 1 5 1 5 1 1 5 5 1

93 14 2 IX A2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE1 2 1 1 5 6000 1 0.2 2 6 3 6 6 5 3 1 3 5 1 1 1 4 6 6 6

94 14 2 IX A2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 1 5 6000 2 0.2 2 6 3 6 6 1 1 1 4 3 1 1 1 3 6 6 6

95 14 2 IX A2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 4000 1 0.15 2 6 5 6 6 6 6 6 6 6 5 5 6 6 5 5 5

96 13 2 IX A2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 2 1 5 3000 2 0.3 2 6 6 6 6 5 5 1 2 1 2 6 6 6 5 3 5

97 13 2 IX A2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 2 5 5000 2 0.3 2 6 6 6 6 5 5 3 6 4 3 4 4 1 4 6 6

98 14 2 IX A2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 5 3700 3 0.45 1 6 3 6 6 1 1 1 4 3 1 1 1 3 6 6 6

99 14 2 IX A2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 6000 2 0.2 2 6 1 6 6 4 6 3 6 6 1 6 1 1 6 6 6

100 13 2 IX A2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 2 5000 2 0.1 2 6 1 6 6 5 4 4 6 5 6 6 1 2 6 6 6

101 14 2 IX A2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 4 6 20000 2 3 5 1 6 6 2 2 1 5 1 3 4 4 5 5 1 2

102 15 2 IX A2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 2 5 5 5000 2 0.3 1 6 5 6 6 6 6 5 6 6 6 6 5 5 4 3 6

103 13 2 IX A2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 3 4 4 2 40000 2 0.3 1 5 6 6 6 6 4 2 2 5 2 3 6 5 6 5 6

104 12 2 IX A2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 2 36000 1 0.2 1 5 1 6 6 3 5 3 1 3 5 5 4 5 3 5 6

105 15 2 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 3 1 24000 4 5 1 6 5 6 6 5 2 5 2 4 5 6 3 5 5 3

106 15 2 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 2 1500 2 0.2 1 5 5 6 6 5 5 3 3 6 5 5 5 5 5 6 6

107 15 2 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 2 1500 1 0.15 1 5 6 6 6 5 5 3 3 6 5 5 5 5 5 6 6

108 13 2 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 2 5 5000 4 0.2 2 5 5 6 6 6 4 3 3 3 5 5 5 4 5 5 6

109 13 2 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 1 3000 1 0.3 2 5 5 6 6 6 4 3 3 3 5 5 5 4 5 5 6

110 13 2 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 3 1 500 1 0.2 2 5 6 6 6 6 5 6 3 3 5 5 5 4 5 5 6

111 14 2 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 4 5 8000 3 0.2 2 5 5 6 6 6 4 3 3 3 5 5 5 4 6 5 6

112 14 2 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 6 10000 2 0.1 1 1 1 6 6 6 1 5 6 6 1 6 6 6 6 6 6

113 15 2 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 1 5 1500 1 2 1 6 6 6 6 6 5 4 6 6 5 6 5 5 6 6 6

114 14 2 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 1 3000 1 0.15 1 5 5 6 6 5 4 3 3 5 4 4 4 4 6 5 6

115 14 2 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 5 10000 1 0.15 2 5 5 6 6 5 4 3 3 5 4 4 4 4 6 5 6

116 13 2 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 2 12000 2 5 1 1 1 6 6 5 5 5 6 5 6 6 5 6 4

117 13 2 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 5 10000 2 0.15 1 5 1 6 6 6 3 1 1 6 5 6 6 6 6 6 6

118 13 2 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 5 5 1 5 6000 2 0.3 3 6 6 6 6 6 6 3 6 3 3 6 6 6 6 6 6

119 15 2 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 5 5000 2 0.25 2 6 6 6 6 6 6 3 6 3 3 6 6 6 6 6 6

120 13 2 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 2 2 1 1000 1 0.3 1 5 1 6 6 6 3 1 1 6 1 6 2 1 2 4 6

121 14 1 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 5 3000 2 0.3 2 6 5 6 6 4 4 4 5 4 5 6 5 5 4 4 6

122 15 2 IX B EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 2 1 6000 0.3 2 1 1 6 6 4 1 1 1 4 5 5 5 4 4 5

123 13 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 1 5000 2 1 1 4 4 6 6 3 3 3 3 3 3 3 3 6 6 4 6

124 14 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 6000 2 1 3 6 2 6 6 5 5 4 4 5 5 4 4 4

125 15 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 2 5 1000 4 0.15 1 6 3 6 6 3 6 2 5 3 5 3 2 3 3 5 3

126 13 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 5 4000 1 0.3 1 6 3 6 6 3 6 2 6 3 6 3 2 3 4 5 3

127 13 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 1 3000 2 0.3 1 5 5 6 6 5 2 6 3 3 3 3 3 5 5 4

128 14 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 5 3000 2 0.3 1 6 6 6 6 2 2 6 2 6 6

129 13 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 2 5 10000 2 1 1 6 3 6 6 3 5 4 6 4 3 4 3 4 5 5 3

130 12 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 2 2 2000 1 0.15 1 4 5 6 6 5 5 2 5 4 5 5 6 6 5 5 6

131 13 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 1 5 3000 1 1.3 2 5 6 6 6 5 5 1 6 5 3 5 5 4 5 6 6

132 14 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 1 6000 3 1.3 1 6 6 6 6 3 3 3 3 3 5 5 5 5 3 6 5

133 13 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 5 2 7000 2 5 1 6 6 6 6 6 6 6 6 2 5 5 5 5 5 6



134 13 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 5 24000 1 0.2 2 5 6 6 6 5 5 1 6 5 3 5 5 4 5 6 6

135 13 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 2 1 1 6000 1 0.3 1 4 5 6 6 6 1 5 5 3 4 2 4 6 6 6

136 13 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 2 2500 2 0.15 1 4 5 6 6 3 4 3 2 4 4 4 4 5 6

137 12 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 1 1 20000 3 4 6 6 5 5 5 5 5 5 4 5 5 4 4 6

138 13 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 5 2300 1 0.2 2 6 5 6 6 6 6 5 5 6 5 6 5 5 5 5 6

139 15 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 2 1 5 1500 1 0.05 1 5 6 6 6 5 5 1 6 6 5 4 3 6 5 5 6

140 14 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 5 2500 2 1.3 1 5 2 6 6 4 3 5 4 3 5 3 3 5 6

141 14 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 6 4 6 6 4 4 5 3 5 3 6 3 3 4 4 6

142 14 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 2 8000 1 1 6 4 6 6 4 4 5 3 5 3 6 3 2 4 4 6

143 2 IX C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 1 3000 2 0.3 2 5 1 6 6 4 1 2 1 2 2 4 2 2 5 5 6

144 15 2 X1 A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 4 5 2000 6 0.15 2 5 6 6 6 5 5 1 1 1 1 6 5 5 6 5 6

145 16 2 X1 A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 4 5 3000 2 0.3 2 5 4 6 6 5 4 1 1 5 1 5 2 4 2 4 6

146 16 2 X1 A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 5 5000 2 0.15 2 5 1 6 6 5 4 1 1 6 1 5 2 4 4 6 6

147 15 2 X1 A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 5 2 0.15 2 5 1 6 6 5 4 1 1 5 1 5 4 1 6 5 6

148 15 2 X1 A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 5 4000 3 0.15 2 5 1 6 6 4 5 1 1 5 1 5 1 4 6 6 6

149 15 2 X1 A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 1 5 3000 1 0.3 2 5 4 6 6 5 4 1 1 5 1 5 1 2 6 5 5

150 15 2 X1 A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 5 3000 3 0.15 1 5 5 6 6 6 4 2 5 2 4 5 4 4 5 6 6

151 15 2 X1 A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 4 5 5000 3 0.3 1 6 1 6 6 6 3 1 2 3 4 6 6 4 6 6 3

152 2 X1 A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 1 3000 2 1.3 1 6 1 6 6 6 3 1 2 3 4 6 6 4 6 6 3

153 16 2 X1 A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 5 2000 4 0.45 1 5 5 6 6 6 6 2 3 6 6 5 6 4 6 6 6

154 15 2 X1 A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 5 2000 2 0.1 1 6 5 6 6 4 2 1 1 1 5 5 3 3 5 1 1

155 15 2 X1 A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 2 5 6000 1 0.15 1 6 6 6 6 5 1 1 5 5 1 3 1 2 1 6 4

156 16 2 X1 A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 5 4000 2 0.15 1 6 6 6 6 4 4 1 6 5 2 2 3 2 3 6 6

157 16 2 X1 A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 1 5 3000 2 0.15 6 6 6 6 6 4 4 1 4 6 1 1 4 4 4 5 6

158 15 2 X1 A1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 4 4 2 6000 3 0.15 1 6 5 6 6 5 1 1 1 1 5 5 3 3 5 1 1

159 16 2 X1 B1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 2 5 5000 3 0.15 1 6 5 6 6 4 6 2 2 1 1 4 1 1 6 6 6

160 16 2 X1 B1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 2 5 8000 1 0.1 2 6 5 6 6 6 1 2 3 3 1 5 5 5 5 4 6

161 15 2 X1 B1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 5 6000 2 0.45 1 6 3 6 6 6 3 1 3 1 1 6 1 6 6 6 6

162 16 2 X1 B1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 2 3 5 5000 4 0.2 2 6 5 6 6 6 1 2 3 3 1 5 5 5 5 4 6

163 17 2 X1 B1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 4 2 15000 4 0.3 2 4 3 6 6 6 4 1 1 1 1 6 6 3 4 4 6

164 15 2 X1 B1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 3 5 5000 4 0.2 2 6 5 6 6 6 1 2 2 2 2 2 6 6 6 6 6

165 15 2 X1 B1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 2 5 3000 3 0.1 2 5 5 6 6 5 4 3 5 3 4 2 1 3 5 5 6

166 16 2 X1 B1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 2 7000 4 0.25 3 6 6 6 6 6 4 1 1 1 3 6 1 4 5 4 6

167 15 2 X1 B1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 6 6 6 6 6 6 1 1 6 6 6 6 6 6 6 6

168 15 2 X1 B1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 6 1 6 6 6 6 1 1 6 6 6 6 6 6 6 6

169 16 2 X1 B1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 3 2 2 15000 3 1 1 6 6 6 6 4 1 1 1 3 6 1 1 3 1 6

170 16 2 X1 B1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 5 2000 5 1 1

171 16 2 X1 B1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 6000 2 0.15 1 4 5 6 6 4 5 1 1 1 2 2 1 1 5 5 6

172 16 2 X1 B1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 7000 2 0.3 1 4 6 6 6 4 5 1 1 1 2 2 1 1 5 5 6

173 15 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 5 2000 1 0.3 1 5 3 6 6 3 2 1 1 5 4 3 5 6 3 1 5

174 15 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 2 5 3000 1 0.15 1 5 6 6 6 5 2 1 1 4 5 5 5 5 5 5 6

175 15 2 XI B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 2 1 5 10000 1 1 1 5 1 6 6 3 5 5 6 6 1 5 2 6 3 4

176 15 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 2 12000 2 0.2 2 5 1 6 6 5 1 1 4 6 1 6 4 4 6 6 6

177 16 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 1 5 3000 2 1 2 6 6 6 6 6 6 3 1 6 3 6 4 6 6 6 6

178 16 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 2 5 3000 2 1 3 5 6 6 6 4 3 3 5 2 2 5 6 6 5 5 5

179 17 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 1 2 2500 2 0.15 1 6 6 6 6 5 6 5 5 5 5 5 5 6 4

180 15 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 1 5 3000 0 0.3 1 6 1 6 6 6 6 1 5 5 4 5 3 5 6 6 4

181 16 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 3 3 5 3 8000 2 0.1 2 6 1 6 6 6 6 1 5 5 4 5 3 5 4 6 4

182 15 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 1 8000 2 0.3 1 6 1 6 6 6 6 1 5 5 4 5 3 5 4 6 6

183 15 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 1 1 8000 2 0.3 1 6 1 6 6 6 6 1 5 5 4 5 3 5 4 6 6

184 15 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 2 3000 2 0.1 1 5 6 6 6 5 1 1 6 5 4 5 5 6

185 16 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 1 5000 2 0.3 1 6 6 6 6 6 5 2 5 5 3 5 3 3 2 5 6

186 15 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 7000 1 0.45 2 5 5 6 6 5 2 2 4 1 4 2 2 2 6 4 4

187 16 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 2 1500 1 1 1 5 5 6 6 4 3 2 3 4 3 2 3 3 5 5 5

188 16 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 5 2000 1 0.15 1 5 5 6 6 4 3 2 5 4 5 2 3 3 5 5 5

189 16 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 2 1 1000 2 0.3 1 5 5 6 6 4 3 2 3 4 3 4 3 3 5 5 5

190 15 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 5 3000 3 0.15 1 5 1 6 6 5 1 1 4 6 5 6 6 6 6 6 3

191 15 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 2 3 10000 2 0.1 2 1 1 6 6 5 6 3 1 1 2 1 1 1 5 5 6

192 16 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 1 3000 2 1 1 5 5 6 6 3 5 5 5 5 3 3 3 3 3 5 5

193 15 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 5 3000 2 0.1 1 5 5 6 6 3 5 5 5 5 3 3 3 3 3 5 3

194 16 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 1 3000 2 1 1 6 5 6 6 3 5 5 5 5 3 3 3 3 3 5 3

195 15 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 2 2 1000 4 0.2 2 5 4 6 6 5 2 3 5 5 5 5 3 3 5 6

196 15 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 2 2 10000 2 0.45 1 5 4 6 6 5 2 3 5 5 5 5 3 3 5 5 6

197 15 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 2 3000 1 0.3 6 6 6 6 5 6 5 6 6 5 6 6 5 6 1 6

198 14 2 X1 B2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 5 3000 1 0.3 1 6 2 6 6 5 6 6 5 6 4 6 5 5 5 6 6

199 16 2 X1 C1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 2 22000 3 0.1 1 6 1 6 6 6 5 5 6 5 3 5 4 3 5 5 5

200 15 2 X1 C1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 3000 3 1 1 6 6 6 6 3 5 5 6 5 3 3 4 3 5 5 2



201 15 2 XI C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 5 2500 2 0.15 1 5 6 6 6 6 6 3 5 5 4 5 5 4 3 5 6

202 15 2 XI C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 5 5 20000 1 0.1 1 5 6 6 6 5 5 1 4 3 5 5 5 4 5 6 6

203 16 2 XI C1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 4 2 4 30000 4 0.2 2 1 6 6 6 2 2 1 4 6 4 3 2 1 5 5 6

204 15 2 XI C1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 5 5 4000 3 0.15 1 4 5 6 6 5 3 1 5 4 1 3 5 2 6 5 6

205 15 2 XI C1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 1 3000 1 0.3 1 6 6 6 6 6 5 3 6 6 1 1 2 3 6 6

206 16 2 XI C1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 3 3 2 5 5000 4 0.05 1 6 6 6 5 4 3 3 3 1 4 5 5 4 5 6

207 15 2 XI C1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 5 6500 2 0.25 2 6 5 6 6 4 1 3 1 6 1 6 1 4 6 6 6

208 15 2 XI C1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 5 5 9000 1 0.1 1 6 5 6 6 5 6 5 5 3 4 2 2 5 6 6

209 15 2 XI C EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 3 5 4000 1 0.25 1 5 2 6 6 6 2 3 2 4 2 5 2 2 5 4 6

210 16 2 XI C1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 2 1 5 3000 3 0.3 1 6 5 6 6 5 2 1 5 3 1 3 3 2 6 5 6

211 16 2 XI C1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 1 5 6000 1 0.3 1 3 5 6 6 6 5 5 1 3 6 6 2 4 5 2 4

212 16 2 XI C1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 2 2 10000 2 0.1 1 4 5 6 6 6 6 3 5 5 4 6 5 5 6 6 6

213 15 2 X1 C1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 2 1 5 4000 2 0.3 1 4 5 6 6 6 6 3 6 6 3 3 3 2 6 2 6

214 16 2 X1 C1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 2 1 5 4000 1 0.3 2 6 6 6 6 6 6 1 1 1 2 3 4 6 4 6

215 17 2 XI C1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 2 5 5 4000 2 0.15 2 6 1 6 6 6 1 4 1 4 3 6 4 3 2 6 6

216 16 2 X1 C1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 2 5 6000 4 0.3 1 3 2 6 6 6 4 2 3 6 2 3 5 4 6 6 6

217 15 2 X1 C1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 4 5 15000 2 0.15 1 3 3 6 6 6 5 5 1 5 5 3 3 3 5 5 6

218 15 2 X1 C1 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 4 5 3200 1 0.2 1 4 5 6 6 5 5 5 5 1 4 6 4 6 5 6

219 16 2 XI C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 1 1 7500 1 0.3 1 6 5 6 6 1 4 1 1 4 1 1 1 2 5 1 5

220 15 2 XI C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 5 5 7000 1 0.15 1 6

221 15 2 XI C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 2000 1 0.3 1 6 6 6 6 4 6 4 4 5 4 5 5 4 5 5 6

222 16 2 XI C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 5 4000 1 0.3 2 6 6 6 6 3 3 3 1 6 4 4 3 3 4 5 4

223 15 2 X1 C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 3500 2 0.15 1 6 6 6 6 6 6 3 5 3 1 3 4 5 6 6 4

224 16 2 XI C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 6 6 6 6 5 4 5 4

225 16 2 X1 C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 4 6 6 6 4 5 4 4 6 6 6 6

226 16 2 X1 C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 5 4000 3 1 1 6 6 6 6 6 5 3 5 3 1 3 4 5 6 6 4

227 16 2 X1 C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 6 6 6 6 6 1 1 1 1 1 1 1 6 1 6 6

228 16 2 X1 C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 1 3000 1 0.3 1 6 6 6 6 4 5 6 6 6 5 5 5 6

229 16 2 X1 C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 1 3000 1 0.3 1 6 3 6 6 5 6 4 4 5 3 3 5 4 6 5 3

230 16 2 XI C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 1 3000 0 0.15 1 5 5 6 6 5 5 1 5 1 5 6 1 5 5 6 1

231 15 2 X1 C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 1 5 3000 2 0.2 1 5 1 6 6 5 6 1 4 6 2 2 2 3 6 3 2

232 15 2 X1 C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 1 8000 3 0.3 1 6 4 6 4 6 4 4 5 5 4 3 4 5 6

233 16 2 X1 C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 2 5 5000 2 0.3 2 5 5 6 6 6 2 4 6 6 6 6 5 6 6 6

234 15 2 X1 C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 2 2 1 10000 5 1 1 6 5 6 6 5 2 1 4 6 1 4 2 3 6 6 2

235 15 2 X1 C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 1 1 1 5000 1 1.3 3 2 5 6 6 2 5 6 6 2 2 2 2 2 2 2 2

236 15 2 X1 C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 2 1 2 5 20000 3 0.3 1 6 6 6 6 5 6 4 5 5 4 4 4 6 5 2 5

237 15 2 X1 C2 EVRN GOV. GIRLS HR. SEC. SCHOOL, VELLORE2 1 5 6 6 6 6 4 5 2 1 1 6 3 6 6 6 1

238 16 1 X1 A1 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 1 2 2 1 8000 3 0.3 1 5 4 6 6 5 3 3 3 4 3 4 3 4 4 6

239 16 1 X1 A1 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 1 1 1 1 1500 1 1 1 6 6 6 6 6 4 4 4 6 3 6 6 6 6 6

240 15 1 X1 A1 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 1 1 1 1 3000 1 0.15 1 6 1 6 6 6 1 6 1 6 1 6 1 6 6 6 6

241 16 1 X1 A1 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 2 1 1 5 3000 3 0.3 1 6 6 6 6 6 6 6 6 5 5 6 6 6 5

242 16 1 X1 A1 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 1 1 1 2 5000 3 0.3 1 5 5 6 5 3 4 1 3 1 3 5 4 3 5 4 4

243 15 1 X1 A1 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 1 2 3 3 2000 2 0.3 1 6 5 6 4 6 1 5 1 1 5 6 1 5 1 6

244 17 1 X1 A1 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 1 1 1 2 20000 2 0.45 1 6 6 6 6 6 6 2 6 5 6 4 6 6 6 2

245 15 1 X1 A1 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 1 1 2 5 8000 1 0.3 1 5 3 6 6 3 1 4 5 5 5 5 6 6 6 6 6

246 16 1 X1 A1 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 2 1 2 5 5000 1 1 1 5 4 6 6 5 4 3 3 1 1 2 2 1 1 1 6

247 15 1 X1 A1 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 1 1 1 5 4000 1 1 1 5 4 6 6 5 4 3 3 1 1 2 2 1 1 1 6

248 15 1 X1 A1 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 1 1 1 1 3000 3 1.3 1 3 6 6 6 5 3 3 2 6 3 2 2 6 3 6

249 13 1 IX A1 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 2 2 5 5 2000 2 0.15 1 6 3 6 6 6 3 3 6 3 6 3 3 6 6 3

250 13 2 IX A1 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 2 2 2 5 8000 2 0.3 1 6 6 6 6 6 5 6 2 6 2 6 6 6 6 6 5

251 16 1 X1 A2 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 2 1 2 1 35000 2 0.3 1 4 3 6 6 5 3 5 5 6 5 6 5 6 6 6

252 15 1 X1 A2 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 2 2 1 3000 5 0.45 1 6 5 6 6 5 3 2 2 2 3 5 4 5 5 3 6

253 15 1 X1 A2 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 1 2 1 1 10000 4 0.2 1 4 5 6 6 4 4 4 5 4 5 4 6 4 6 6 4

254 15 1 XI A2 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 4 2 5 2 3 0.2 1 5 3 6 6 5 5 2 2 6 6 6 5 6 4 2 5

255 16 1 X1 A2 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 1 1 1 1 10000 2 0.3 1 6 5 6 6 5 1 2 3 6 1 6 5 4 6 1 6

256 15 1 X1 A2 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 1 1 2 5 10000 2 0.03 1 6 2 6 6 3 3 3 4 5 3 3 3 4 5 5 6

257 14 2 IX A2 GOV. HR. SEC. SCHOOL, THORAPADI, VELLORE2 4 4 5 6 4000 2 0.15 2 5 6 4 3 2 5 6 4 6 6 4 6 6 6
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4 6 6 4 1 1 1 4 4 9 4 6 6 9 6 6 1 4 5 6 5 1 6 3 4 6 4 5 3 4

3 2 6 2 5 3 6 4 2 10 3 6 2 7 3 6 3 6 2 3 6 2 5 6 6 6 5 3 3

6 6 6 2 5 4 6 2 2 10 6 5 10 5 5.3 5 6 6 5 5 1 5 5 6 6 6 5 1 6

1 5 4 3 4 6 5 1 4 10 5 4 4 11 5 5 3 4 5 3 3 3 6 5 5 6 4 5 2 5

6 6 6 2 6 6 6 6 1 5 10 1 10 6 5 1 1 5 6 4 6 6 6 1 4

6 6 4 1 6 6 3 6 1 9 1 6 3 9 3 6 6 6 1 1 6 2 6 6 6 6 6 1 2 4

6 6 6 3 4 6 5 1 5 9 5 5 5 12 5 6 4 6 5 1 6 1 6 5 6 6 6 1 1 5

4 5 5 5 5 5 5 5 9 6 6 5 10 5 6 4 4 5 4 6 6 6 6 3 6 1 1 6

4 5 5 4 5 6 6 3 4 7 4 10 6 10 6 9 5 4 6 3 5 2 3 1 6 6 6 4 1 6

5 5 5 4 6 6 3 3 6 4 11 3 9.35 6 7 5 4 6 4 5 1 4 5 6 6 6 5 1 6

4 4 6 5 4 4 6 5 5 6 6 7 5 8 6 6 5 4 5 3 5 5 5 5 6 6 4 5

4 5 6 5 4 6 6 5 5 6 6 7 5 8 6 6 5 4 5 3 5 6 5 5 5 6 4 3 4

4 2 6 5 5 6 6 2 6 10 5.3 10 6 6 6 2 2 6 3 6 5 5 6 6 2 1 6

2 5 6 2 5 6 6 3 5 5 4 3 5 6 2 2 2 1 6 3 6 6 3 2 2 3

5 6 4 4 5 3 5 3 5 5 2 6 3 4 5 1 5 3 2 5 5 6 3 1 3

5 4 4 2 3 4 6 5 4 10 5 4 4 2 4 4 5 6 1 6 5 5 5 6 5 1 2

5 6 4 5 2 5 2 5 4 10 4 4 4 3 4 4 5 6 1 6 5 5 5 6 5 1 2

5 6 4 2 2 3 6 5 4 10 5 4 4 2 4 4 5 5 1 6 5 5 5 6 5 1 2

5 6 6 6 6 6 6 1 9.3 5 10 2 10 6 6 1 6 6 4 6 6 6 4 3 5

6 6 6 6 6 1 6 6 3 10 6 5 1 10.45 1 8.45 1 6 6 1 6 3 1 1 4 6 6 1 1 6

5 6 6 5 3 3 6 1 6 10 6 6.3 5 9.3 5 7.3 5 2 3 4 3 6 3 3 6 6 6 3

5 4 6 5 3 3 5 1 5 10 6 5 10 5 7.3 5 2 3 4 4 3 5 3 3 2 3 3 3 4

5 6 6 5 3 3 6 1 6 10 6 6 5 9.3 5 7 5 2 3 4 3 6 3 3 6 6 6 3

4 6 6 2 5 4 6 2 11 6 10.3 6.3 5 5 6 5 5 1 1 5 6 6 5 6 6

4 6 6 2 5 4 6 2 2 10 5 6 5 9.3 3 6 5 6 6 5 5 1 1 5 6 6 5 5 1 5

4 6 5 5 5 6 6 5 6 9 6 6 9 6 4 4 5 4 6 1 6 6 6 3 6 1 1 6

5 5 5 6 5 5 6 6 4 10 5 7 5 10 6 7 5 6 2 3 6 2 5 4 6 5 6 5 1 4

2 6 6 6 6 6 6 6 5 10.3 5 7 5 11.3 5 8 5 5 2 5 5 1 5 2 6 5 6 2 1 2

6 6 6 6 6 6 6 6 5 10 5 6 5 10 5 7 5 5 2 5 5 1 5 2 6 5 6 2 1 2



5 6 4 6 4 5 5 4 5 10 4 8 4 10 4 9 4 5 5 5 1 6 4 6 5 5 4 3 3

5 2 5 5 6 5 5 6 5 9.3 5 6.3 5 10 4 6.3 4 6 5 5 6 2 6 4 6 6 5 5 4

6 6 6 3 1 1 6 6 1 11 1 1 1 6 6 2 1 6 6 6 6 6 6 1 1 6

1 2 1 3 5 5 6 4 2 10 2 7 2 10 2 8.3 4 4 6 1 3 1 5 1 4 1 5 4 1 2

6 6 5 6 6 4 6 6 6 3 5 4 5 6 6 3 6 1 6 6 5 6 6 5 1 6

3 6 6 1 4 6 6 6 5 10 6 6 5 10 6 6 5 5 2 2 6 1 5 3 6 5 6 4 1 1

1 6 6 6 3 1 6 6 9 1 10 1 11 1 10 6 6 3 4 6 3 6 4 6 1 1 6 1 6

6 6 2 4 6 6 5 1 4 10.3 5 6.3 2 10.3 3 7 4 5 3 2 5 6 5 6 6 6 1 1 5

5 5 5 6 5 4 6 6 5 10 3 7 5 10 5 9 6 5 6 3 5 2 6 5 6 6 6 5 3 5

1 5 1 6 4 3 6 3 10 3 7 3 10 2 8 4 4 3 1 2 1 5 4 3 2 5 4 3 2

4 5 4 2 3 5 3 2 10 1 7 2 10 2 10 5 5 1 4 2 1 3 2 2 2 3 2 1 1

6 6 6 5 3 6 6 1 6 10.3 5 6 6 4 7.3 6 6 1 1 6 1 5 4 6 6 4 2 2 6

1 3 1 6 3 2 3 3 3 9.3 3 7 1 9.3 1 1.3 3 1 4 1 3 1 6 3 6 6 6 3 1 1

5 6 6 6 6 4 6 1 5 10 5 6 5 10 1 6 3 1 3 1 5 1 6 6 6 6 6 4 1 1

6 5 1 2 6 6 6 5 2 11 3 7 2 11 2 11 4 1 5 1 6 6 4 6 6 3 4 1 6

6 6 1 5 3 2 6 6 2 10 2 7.3 1 10 1 9 5 3 2 1 6 1 6 2 3 6 2 1 1 1

6 5 5 5 5 5 6 6 2 10 1 7.3 2 10 2 7 5 6 5 5 5 1 5 5 3 6 6 3 2 5

6 6 6 6 6 3 6 6 6 6 6 5 6 6 4 6 6 1 6 6 6 5 6 6 1 5

1 5 1 6 3 2 6 1 1 10 3 7 1 11 4 9 4 5 1 1 4 1 5 3 5 5 6 3 2 4

10 4 10 4 2 3

5 1 2 6 5 4 5 1 3 10 5 6 3 5 6 2 2 5 5 3 4 5 5 4 6 5 3 1

4 1 2 3 5 4 6 5 3 10 5 6 4 6 4 6 5 6 3 4 4 5 6 3 1 6

4 5 4 5 5 4 6 3 5 10 4 6 3 10 5 6 5 6 1 2 4 1 6 4 6 6 4 4 1 2

6 4 3 5 5 5 5 4 9 5 6 4 9 5 6 5 6 5 5 5 3 5 5 5 6 6 5 1 5

6 4 3 5 5 6 5 4 9 5 6 4 9 5 6 5 6 5 5 5 3 5 5 5 6 6 5 1 4

4 6 4 5 5 4 6 3 5 10 4 6.3 3 10 5 6 5 6 1 2 4 1 6 4 6 6 4 4 2 2

6 1 6 1 1 1 6 6 6 9 6 5 6 9 6 5 1 2 5 1 3 6 6 1 3 6 1 3 6

6 6 6 6 6 6 5 6 9.3 6 5 6 9.3 6 5 6 6 5 5 6 1 6 6 6 6 6 6 1 6

5 6 4 3 5 4 5 5 4 9 6 6 3 9 5 7 6 4 4 2 6 1 6 3 6 6 4 4 1 1

1 1 6 5 6 1 5 5 10 5 6 1 12 1 10 6 6 1 1 6 1 6 1 5 6 1 5 3 5

4 6 2 2 3 6 6 6 1 10 3 7.3 3 10 3 7.3 2 2 5 5 6 1 5 2 6 4 2 5 1 1

5 6 4 2 3 5 6 4 9.3 5.4 10.5 9.3 1 6 4 4 3 4 4 6 5 4 4 1 5

5 6 6 6 6 6 6 6 6 10 5 6 6 10 5 6 6 6 1 1 6 1 6 6 6 6 6 2 1 6

3 6 4 4 2 1 6 6 3 10 3 6.3 3 10 3 6.3 2 3 4 2 6 1 4 5 5 3 2 4 1 3

2 5 5 5 6 6 6 6 2 10 2 6 2 2 5 6 4 5 5 3 2 2 5 2 2 2 3 2

4 6 5 4 6 5 6 4 5 10 6 6.3 5 10 5 6.3 3 6 4 5 6 1 6 5 3 6 6 4 2 1

5 6 6 1 6 4 1 1 6 6 7 6 6 7 5 6 1 1 6 1 6 1 6 6 1 1 1 1

4 6 6 6 4 4 6 4 4 9 4 6 4 9 4 6.3 4 4 4 4 4 1 4 3 4 4 3 4 2 4

6 6 3 2 4 3 3 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

6 1 6 1 6 6 1 6 6 9 1 5.3 6 9 1 5.3 6 6 1 1 6 1 6 6 6 6 6 1 1 6

5 6 6 6 6 6 6 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

1 1 4 6 3 1 6 3 4 3 2 4 6 4 6 6 6 6 6 6 6 4 4 2 4

1 6 6 6 6 6 6 6 6 9.3 2 7 2 11 2 8 6 6 2 2 4 2 6 2 2 6 6 2 1 2

5 6 6 6 6 6 6 5 6 6 6 5 6 6 6 6 6 6 5 6 5 5 6

3 6 2 6 6 6 6 3 8.3 6 2 9 3 5.3 6 6 6 3 6 1 2 2 6 6 6 2 2

1 4 4 1 1 4 5 1 1 9 1 7 1 10 1 9 1 4 3 4 3 3 1 2 4 6 2 1 1 1

1 4 4 1 1 1 4 1 1 10.3 1 7.3 1 11 1 8 1 2 3 5 3 3 1 3 2 3 4 4 3 1

6 6 2 2 5 6 3 2 5 2 2 3 5 5 3 3 3 1 3 1 3 1 2

3 6 3 3 6 6 3 3 9 3 6 3 10 3 9 3 6 3 3 6 1 6 6 6 6 6 3 6

6 6 6 6 6 6 6 6 6 6 6 6 6 6 2 2 6 1 6 6 6 6 6 5 1 6

6 6 6 6 6 6 6 6 5 9.45 5 7 5 11 5 8 6 5 5 6 3 6 5 6 6 6 6 3 3

5 6 6 6 5 6 5 5 5 8.3 5 5.45 6 8.3 6 5.45 6 6 1 1 5 2 6 2 5 6 6 1 1 1

4 4 6 5 4 6 4 4 5 9 4 6 9.1 7 6 6 5 5 5 2 5 5 6 6 6 5 2 5

6 6 6 6 6 5 6 5 5 10 2 7.3 5 10 2 7.3 6 5 2 2 6 1 6 5 6 6 6 2 1 6

4 6 3 6 6 6 1 4 3 9 1 5.3 2 9.1 1 6 3 1 4 6 1 4 3 6 4 6 4 6

4 6 3 5 6 1 4 9.3 4 7 4 9.3 4 7 5 6 5 3 2 6 4 6 6 3 4 3 3

4 6 5 5 6 4 6 4 6 4 5 5 6 6 4 3 6 3 6 6 6 6 3 6



n43restles n44mgt n45kick n46wakeupn47soundlyn48usually n49tbsleep n50comfortn51family n52bksleepn53scared n54rollove n55wakeupn56ready n57rested n58jcgg n59help n60gob n61comwaken62sitread n63tv n64pubplacn65passengn66circum n67sittalk n68sitquie n69homewor

6 6 6 5 1 0 6 5 6 6 5 4 2 2 1 6 6 5 0 1 2 3 0 1 3 0

6 6 6 5 1 0 6 5 6 6 5 4 2 2 1 6 6 5 1 0 1 2 3 0 1 3 0

6 6 6 5 1 0 6 5 6 6 5 4 1 2 1 6 6 4 1 0 1 2 3 1 3 0

6 6 6 5 1 0 6 5 6 6 6 4 2 2 1 6 6 1 1 0 1 2 3 0 1 3 0

4 5 6 6 2 6 4 5 6 5 4 5 1 5 1 6 2 0 1 3 3 0 0 0 0

0 1 2 3 2 0 2 3

6 6 6 4 5 1 5 5 6 6 4 5 1 5 6 4 6 6 1 0 1 0 3 0 0 0 0

1 4 6 2 4 4 6 5 6 6 4 2 3 3 0 0 0 0 0 0 1 0

6 6 6 6 1 6 6 6 6 6 2 2 1 6 6 6 0 3 0 0 0 0 0 0

6 6 6 6 1 6 6 6 6 6 2 2 1 6 6 6 0 3 0 0 0 0 0 0

6 6 6 6 1 6 6 6 6 6 2 2 1 6 6 6 0 0 0 0 0 0 0 0

0 0 0 1 0 0 0

1 4 6 2 2 2 4 4 6 5 6 6 3 5 2 3 3 1 0 0 0 0 0 0 0 0

4 5 6 6 2 1 6 4 5 6 5 4 2 5 1 5 1 6 2 0 1 3 3 0 0 0 0

6 6 6 6 6 0 6 4 6 6 6 6 1 5 4 6 6 6 2 1 1 0 0 1 0 0 1

6 5 5 4 6 1 2 6 2 6 5 4 1 2 5 3 6 6 2 1 1 0 2 1 0 0 0

5 6 4 6 6 0 6 6 6 6 3 3 2 3 1 5 5 4 1 0 1 1 0 0 0 0

4 5 6 6 2 6 4 5 6 5 4 5 1 5 6 1 2 0 1 0 3 0 0 0 0

6 5 6 6 2 1 5 4 6 6 5 1 4 4 6 6 6 1 0 0 0 1 0 0 0 0

3 2 2 1 3 1 0 3

4 6 5 5 6 2 5 4 3 4 4 1 3 3 3 3 3 1 0 3 2 0 0 0 0 2

6 6 6 4 1 2 6 6 6 6 1 1 2 4 4 5 1 6 3 2 1 0 3 0 0 0 0

0 3 0 0 0 0 0 0

3 3 3 3 3 2 6 6 6 3 1 6 3 3 6 3 1 1 1 1 0 0 0 0 0

3 6 6 6 6 6 6 6 6 6 6 1 6 6 6 3 6 1 1 0 0 0 0 0 0 0

3 4 4 6 6 6 4 4 1 4 4 2 3 4 5 1 6 2 0 0 0 0 1 0 2 0

6 6 6 6 5 2 6 6 6 6 6 5 6 6 5 6 6 1 2 1 0 2 0 1 0 2

5 6 6 4 5 2 4 5 4 6 5 3 5 4 6 5 6 0 0 0 0 1 0 2 0

1 1 1 5 1 2 6 1 6 6 5 1 1 6 6 1 5 6 1 0 2 0 0 0 0 2 0

2 5 2 6 4 2 6 6 6 5 5 6 1 1 1 6 6 6 2 2 1 0 1 1 3 2 1

2 6 2 6 4 1 6 6 6 5 5 6 1 1 1 6 6 6 2 3 2 2 3 1 2 2 3

6 6 6 6 6 0 6 6 6 6 6 5 4 4 6 6 6 1 0 1 0 0 0 0 0 0

3 3 3 4 4 1 4 6 6 6 4 5 2 4 5 5 6 5 3 1 1 2 1 0 1 1 1

5 5 6 5 5 0 6 6 6 6 6 6 1 4 6 6 6 6 1 0 1 0 3 1 0 0 1

6 6 5 5 4 0 6 6 6 6 6 6 1 6 5 6 1 2 4

6 5 4 5 6 2 5 6 4 5 6 3 5 3 4 3 5 2 2 1 0 1 2 3 0

2 6 3 6 3 2 6 3 6 4 6 4 2 6 2 2 1 2 1 3 2 0 3 0 0

1 1 1 4 5 6 6 6 1 1 1 6 6 1 6 0 0 0 2 2 3 0

5 5 5 5 1 1 6 6 6 5 1 1 1 5 6 6 6 2 0 1 1 0 0 0 1 0

5 4 6 6 3 2 6 6 6 6 6 1 1 2 6 3 6 1 1 1 0 1 0 0 0 0

6 5 1 6 1 1 5 6 6 6 6 1 1 1 1 6 1 1 4 0 1 0 1 0 0 0 0

5 5 6 6 5 0 6 6 5 6 6 5 1 5 6 5 5 6 1 0 0 0 1 0 1 0 0

6 6 6 5 6 6 6 5 6 6 6 5 2 5 5 6 3 1 2 2 3 3 2 1

5 5 5 6 5 0 6 6 6 6 6 6 1 5 6 6 5 6 1 0 0 0 1 0 1 0 0

5 5 5 6 5 1 5 5 5 5 5 5 1 5 6 6 5 6 0 0 0 1 0 1 0 0

5 5 5 6 5 0 6 6 6 6 6 6 1 5 6 6 5 6 1 0 0 0 1 0 1 0 0

5 6 6 5 5 1 6 6 6 6 5 2 5 5 6 5 5 2 3 1 3 1 1 3 3 3

5 5 5 6 5 2 6 6 6 6 5 6 1 5 6 6 6 6 1 0 0 0 1 0 1 0 0

6 5 1 6 6 5 6 6 6 6 1 1 6 6 1 6 5 4 0 1 0 1 0 0 0 0

4 5 6 6 5 2 6 6 6 6 6 6 3 4 6 6 6 6 1 0 0 0 0 0 0 0 0

3 3 3 3 3 5 5 4 3 5 4 3 3 5 4 3 1 0 1 1 0 1 2 1

5 5 5 6 5 0 6 6 6 6 6 6 1 5 6 6 5 6 1 0 0 0 1 0 1 0 0

4 6 3 4 2 1 2 5 2 3 5 3 2 2 5 4 3 4 3 3 2 3 2 2 3 2

5 5 5 5 5 0 5 5 5 6 6 6 3 3 6 5 6 6 1 3 3 3 3 2 0 2 0

5 6 6 6 5 0 6 5 6 6 6 5 2 5 5 6 5 5 2

1 6 1 5 6 1 4 4 6 6 1 5 1 5 5 5 5 4 4 1 3 2 3 1 2 3 1

5 6 6 6 5 0 6 5 6 6 6 5 2 5 5 6 5 5 2 0 1 0 1 1 0 2 0

1 1 1 2 2 2 6 4 2 4 3 4 2 4 3 5 3 2 0 1 2 0 2 0 2 0

1 5 3 5 2 2 5 5 6 6 3 4 1 2 3 5 6 6 1 0 1 2 0 2 0 2 0

0 0 1 1 0 2 3 0

5 5 3 5 2 1 6 6 6 6 2 4 1 6 5 2 1 1 3 0 1 0 2 1 0 2 0

0 1 0 3 0 0 0 0

3 3 3 3 3 3 3 3 3 3 6 6 6 3 3 6 1 1 1 3 2 3 1 1



6 6 6 6 1 0 6 6 6 6 6 1 1 1 6 6 1 6 1 0 0 1 3 3 0 1 1

6 6 6 3 6 1 6 6 6 6 3 1 6 3 1 1 2 1 1 0 0 3 0 0 0 0

1 6 1 6 1 1 6 6 6 6 5 1 1 6 6 6 1 1 1 0 3 0 1 3 0 3 0

1 1 1 6 1 0 6 6 1 1 1 1 1 6 6 6 1 1 2 3 3 0 1 0 0 1 1

6 6 6 4 1 0 6 6 6 6 6 4 3 1 6 4 1 6 2 3 3 2 2 2

1 6 6 5 1 1 5 6 4 6 2 6 1 6 6 5 1 5 2 0 1 1 3 2 0 2 0

6 2 6 6 1 0 6 6 2 6 4 1 1 2 4 2 1 1 2 2 0 3 2 0 0 1 1

5 6 6 4 5 2 5 4 6 6 1 5 1 6 6 6 6 5 1 0 1 0 0 0 0 0 1

6 6 3 5 1 2 6 6 6 6 3 1 1 3 6 6 6 1 3 2 0 1 0 0 0 0 0

5 4 6 6 2 0 6 6 2 6 4 1 1 5 4 5 3 2 1 1 0 1 1 0 0 0 1

6 6 6 6 6 0 6 6 6 6 5 6 6 6 6 1 6 1 0 0 0 1 1 0 0 0

5 6 6 6 1 1 6 6 6 6 6 4 1 2 4 5 6 6 1 2 1 1 1 0 2 1 2

1 6 1 5 6 1 6 6 6 6 2 5 1 1 2 6 6 6 1 0 0 0 2 2 0 2 0

1 1 1 5 6 1 5 5 5 6 1 5 1 5 2 6 2 4 3 0 0 0 2 2 0 0 0

5 6 4 2 5 1 5 3 3 6 6 2 1 2 3 5 2 2 2 2 2 0 2 2 0 2 0

6 6 6 6 6 0 6 6 1 6 1 1 1 6 1 5 1 1 1 0 1 0 1 0 0 0

4 5 6 6 0 6 6 6 6 6 1 6 2 6 5 6 1 0 0 1 1 1 0 1 0

6 1 6 6 1 0 6 6 6 6 6 1 1 5 4 3 2 1 3 0 1 0 0 0 0 0 1

4 6 6 6 6 6 6 6 6 6 1 6 4 6 6 6 1 0 0 1 1 0 0 0 0

6 6 6 6 2 1 6 6 6 6 6 1 1 6 2 6 6 6 1 1 0 1 1 1 2 0

6 6 3 6 1 6 6 6 6 6 1 1 1 6 6 6 1 2 3 0 0 3 3 0 0 3

4 6 6 6 0 6 6 6 6 6 1 6 2 6 6 6 1 0 0 1 1 1 0 1 0

4 5 6 5 5 1 5 3 2 6 5 3 2 4 3 3 5 2 3 2 2 2 2 2 0 2 0

6 6 6 6 6 0 6 6 1 6 1 6 1 6 6 1 6 1 1 0 1 0 0 0 0 0 0

5 6 6 5 5 0 5 5 6 6 1 6 1 6 1 6 1 1 3 0 1 0 1 0 0 0 0

2 6 1 5 5 1 2 5 6 6 6 1 1 1 2 6 6 1 0 0 1 2 0 1 3 0

6 6 6 5 4 0 4 5 6 6 6 1 1 6 6 4 4 1 0 0 0 1 0 0 0 0

1 2 1 2 4 1 4 5 2 3 6 3 1 4 3 1 1 2 2 0 3 1 0 0 2 2

6 6 6 6 6 0 6 6 6 6 6 6 1 6 1 6 6 6 1 0 0 3 2 1 0 2 0

5 5 6 6 1 0 5 6 6 6 6 6 1 1 6 5 6 6 1 0 0 0 1 2 0 0 1

6 6 2 5 4 1 6 6 6 6 6 1 1 4 5 5 1 1 2 1 0 1 1 2 0 0 0

1 2 1 2 4 1 4 5 6 2 3 6 3 2 1 3 1 1 2 2 0 3 1 0 0 2 2

6 6 6 6 3 0 1 6 2 6 1 6 1 6 3 6 6 5 2 0 0 1 1 0 0 0 0

6 6 6 5 1 1 6 6 6 6 5 5 1 6 5 6 1 5 1 0 0 2 3 0 0 0

2 6 3 6 1 0 4 5 6 6 6 6 3 5 5 4 1 6 2 1 0 0 1 2 0 1 0

6 6 6 6 6 0 6 6 6 6 6 5 1 4 6 6 6 6 1 0 0 1 2 1 0 0 0

6 6 6 6 4 0 5 6 6 6 5 4 1 2 3 6 5 4 1 0 1 1 2 1 0 1 0

4 5 3 5 4 1 5 6 6 6 4 6 1 5 6 4 4 5 2 0 1 0 1 1 0 1 0

6 6 6 6 5 1 6 6 6 6 6 4 1 5 6 6 6 6 1 0 0 0 0 0 0 2 0

5 6 6 6 5 1 5 6 5 6 5 6 3 5 6 6 6 6 4 0 1 0 1 1 0 0

5 6 6 6 5 1 6 6 5 6 5 6 3 5 6 6 6 6 4 0 1 0 1 1 0 0 0

4 6 6 6 4 1 5 6 5 4 6 4 1 4 5 5 4 6 2 0 0 0 0 1 0 0 0

4 6 6 6 4 1 5 6 5 4 6 4 1 4 5 5 4 6 2 0 2 0 0 0 0 0 0

4 6 6 6 4 1 5 6 5 4 6 4 1 4 5 5 4 6 1 0 0 0 0 0 0 0 0

4 6 6 6 4 1 5 6 6 4 6 4 1 4 4 5 4 6 2 1 2 0 0 1 0 0 0

1 1 1 1 1 1 1 1 1 1 1 1 1 1 6 1 1 4 2 0 0 3 0 0 3 0

1 6 6 5 1 1 6 6 5 6 5 5 2 5 6 6 6 5 2

6 6 6 4 2 1 5 5 6 5 6 3 1 3 3 6 6 6 1 0 1 0 2 1 0 0 0

6 6 6 4 1 5 5 6 5 6 3 1 3 3 6 6 6 1 0 1 0 2 1 0 0 0

6 6 6 6 5 0 6 6 6 6 6 5 1 6 5 5 6 6 1 0 0 0 1 0 0 0 0

6 6 6 6 1 0 6 6 6 6 6 1 1 1 6 6 6 1 0 2 0 0 1 1 1 0

6 6 6 6 6 0 6 6 6 6 6 3 1 6 6 6 6 6 1 0 0 0 0 0 0 0 0

6 6 6 6 6 0 6 6 6 6 6 3 1 6 6 6 6 6 1 0 0 0 0 0 0 0 0

6 6 6 6 1 0 6 6 6 6 6 1 1 1 1 6 6 1 1 2 3 0 0 3 0 0 0

5 5 5 5 6 2 4 4 6 6 6 4 1 4 4 6 4 6 1 1 1 1 0 0 0 0 0

5 6 5 5 5 2 5 6 6 6 5 1 4 4 6 4 4 1 0 1 1 1 0 0 0 0

5 4 5 1 2 5 4 6 2 5 1 5 6 6 5 6 1 1 1 1 0 1 1 0 3

2 6 5 4 2 2 2 2 6 2 6 6 2 6 6 6 2 4 4 1 1 1 0 0 0 0 0

3 5 6 5 3 1 4 3 5 5 5 6 3 6 5 5 2 2 4 0 1 1 1 1 0 0 0

2 4 3 6 5 1 3 3 5 5 5 5 3 6 5 5 2 2 3 1 1 0 1 0 0 1 0

3 5 6 5 5 1 5 4 5 3 2 4 1 5 6 5 5 4 1 0 0 0 1 1 0 0 0

6 6 6 6 6 0 6 6 6 6 6 6 1 5 6 5 6 6 1 0 0 0 0 0 0 1 0

6 6 6 5 6 2 4 3 6 5 6 6 3 6 6 5 5 6 2 0 1 0 0 0 0 1 0

2 5 2 2 5 2 6 5 4 6 4 3 1 6 6 5 4 3 4 0 1 0 1 1 0 0 0

3 6 6 6 5 1 6 5 6 6 5 6 1 5 6 3 5 3 1 0 0 0 1 0 0 0 0

3 6 6 3 3 1 3 3 6 3 6 3 3 6 6 3 6 3 4 0 0 1 0 0 0 0 1

2 5 2 4 4 1 6 5 4 6 4 3 1 6 6 5 4 4 4 0 1 0 1 1 0 2 3



5 6 6 6 5 0 6 5 6 6 6 5 1 1 1 6 6 6 1 0 0 0 0 0 0 0 0

5 6 6 5 5 2 2 6 6 5 2 5 2 6 6 6 1 0 0 0 0 0 0 0 0

5 5 2 4 4 1 6 5 4 6 4 3 1 6 6 5 4 4 4 0 1 0 1 1 0 0 0

5 6 5 5 5 2 5 5 5 5 5 5 3 5 6 5 5 5 4 0 0 0 1 1 0 0 0

5 5 5 4 2 1 6 5 6 6 2 2 1 5 4 5 2 5 2 0 0 0 1 1 0 0 0

6 6 6 6 1 1 5 6 5 6 5 1 5 5 5 5 6 1 0 0 0 1 1 0 0 0

5 5 5 6 6 0 6 6 6 6 4 5 1 5 6 5 5 3 3 1 2 0 1 0 0 0 0

3 6 5 5 4 2 4 4 5 6 5 4 1 4 4 5 2 5 1 1 1 1 1 0 0 0 0

3 6 5 5 4 2 4 4 5 6 5 4 1 6 4 5 2 5 1 1 1 1 1 0 0 0 0

6 6 6 6 6 0 6 6 6 6 4 4 1 6 5 6 6 6 1 0 1 0 0 0 0 0 0

6 6 6 5 5 1 6 5 6 6 6 4 2 2 6 5 6 5 2 0 0 1 0 1 0 2 0

6 6 5 5 5 1 5 5 2 6 5 4 1 4 5 4 4 2 0 0 1 1 1 0 1 0

6 6 5 5 3 0 5 5 4 6 5 4 1 4 5 3 3 4 1 0 0 1 1 0 0 1 0

6 6 6 5 4 1 5 5 3 6 4 4 1 4 5 4 2 4 2 0 0 1 1 0 0 1 0

6 6 6 5 3 1 5 5 2 6 4 4 1 4 5 3 2 4 2 0 0 1 1 1 0 1 0

6 6 4 5 5 1 5 5 3 6 5 4 1 4 5 5 2 2 0 0 1 3 2 0 3 0

3 4 6 5 5 1 4 5 5 5 6 5 1 6 5 4 5 4 3 1 0 0 1 0 0 0 0

5 6 3 5 5 1 6 4 2 6 6 1 1 4 1 1 2 1 1 0 0 1 0 0 0

5 6 6 0 6 6 5 6 6 2 1 5 5 5 4 5 1 1 1 0 0 1 0 0 0

5 6 6 6 2 0 2 5 6 6 6 2 1 4 5 5 4 5 1 0 1 1 1 0 0 0 0

6 6 5 6 1 0 6 6 5 6 6 1 1 1 1 5 6 5 1 3 1 2 1 0 0 0 1

5 6 6 3 1 1 6 6 4 6 6 1 1 2 3 6 1 1 1 3 0 2 3 2 0 1 1

5 6 6 4 5 2 5 4 6 6 4 6 1 3 3 6 5 3 2 2 0 2 3 3 0 1 1

4 6 6 2 2 2 3 5 6 5 5 5 1 3 3 3 6 3 2 0 2 0 1 2 0 1 0

6 6 5 6 0 6 6 5 6 6 1 1 1 1 5 6 5 1 3 1 2 1 0 0 0 1

1 1 1 1 1 1 4 6 6 1 6 6 3 6 6 1 1 1 2 0 1 1 1 1 0 0 0

6 6 6 6 1 1 5 5 6 6 6 1 1 3 6 1 6 6 1 0 0 0 0 0 0 0 0

3 2 6 6 1 0 6 6 1 1 1 2 6 1 1 1 1 2 2 3 3 3 3 0 2 0

6 6 5 5 1 1 5 5 6 6 6 1 1 3 6 1 6 6 1 0 0 0 0 0 0 0 0

4 1 6 6 1 1 6 6 3 6 3 1 3 3 6 6 1 3 1 1 1 1 3 3 0 0 0

6 6 6 6 2 0 6 6 6 6 6 6 1 2 1 6 6 6 1 0 0 0 0 0 0 0 0

5 2 6 4 2 1 2 3 4 6 5 5 1 4 3 4 1 2 1 0 0 0 2 1 2 3 2

5 6 1 6 1 0 6 6 2 6 6 6 1 6 5 6 6 2 1 2 1 0 0 3 0 0 0

6 6 6 6 6 1 6 6 6 6 6 1 1 1 6 6 6 1 0 0 0 1 1 0 0 0

6 6 6 6 6 2 1 2 6 6 6 2 1 6 6 1 1 0 0 0 1 1 0 0 0

1 6 1 6 1 0 3 6 1 6 1 2 3 6 6 4 3 2 2 1 0 1 3 3 0 1 1

2 3 1

1 6 6 1 0 6 6 6 6 3 1 1 1 5 4 1 2 1 0 3 0 1 3 0 3 0

5 6 6 4 2 1 2 5 4 4 4 1 4 2 4 2 2 2 0 2 0 0 3 0 2 0

2 2 6 2 6 1 4 6 6 6 4 3 2 4 5 5 4 6 3 1 2 1 0 0 0 2 2

5 6 6 6 5 0 5 6 6 6 3 5 1 4 5 6 5 6 1 0 1 1 1 1 0 0 0

4 6 6 6 6 0 5 4 5 5 6 5 1 1 3 4 6 6 1 0 2 0 0 1 0 0 0

3 6 6 6 6 6 6 6 6 6 6 1 1 6 6 2 3 1 1 1 2 2 2

6 6 6 6 2 1 6 6 6 6 6 2 1 1 6 6 6 2 0 0 3 3 0 0 0 0

6 6 6 5 4 1 6 6 6 6 6 5 1 3 2 6 6 6 1 0 2 0 0 1 0 1 0

6 6 6 5 6 1 6 6 6 6 5 6 3 6 6 6 6 6 1 0 1 1 1 1 0 0 0

6 6 6 6 4 1 6 6 6 6 6 4 1 6 6 6 4 5 1 0 0 3 1 0 1 0 0

6 6 6 6 5 2 6 6 6 6 6 4 1 6 6 5 4 5 1 0 0 3 1 1 0 0 0

5 6 6 6 6 1 6 6 6 6 4 5 3 5 5 4 5 1 1 1 0 2 2 0 1 0

5 6 6 5 6 1 6 6 6 6 4 5 1 5 4 5 5 5 1 1 1 0 2 2 0 1 1

6 6 6 6 2 0 6 6 6 6 6 2 1 5 6 6 2 6 1 0 2 0 2 0 0 0 0

6 6 6 3 6 2 6 6 6 6 3 2 2 6 4 3 6 3 3 1 0 3 1 1 2 1

3 6 6 5 5 1 3 5 6 6 4 2 1 5 5 5 5 3 2 2 3 2 2 3 2 2

2 6 5 4 5 1 5 5 5 6 2 2 1 4 4 5 5 5 2 0 1 0 0 1 0 0 0

2 6 6 4 5 1 5 5 5 6 5 5 1 5 4 5 5 5 2 0 1 0 0 1 0 0 0

2 6 5 4 5 1 6 5 5 6 2 5 1 6 4 4 6 5 2 0 1 0 0 1 0 1 0

1 6 6 6 1 1 5 6 6 6 6 6 1 1 1 1 6 6 2 0 0 0 1 0 0 0 0

6 6 6 6 1 6 6 6 6 1 1 1 2 2 6 1 1 1 0 0 0 2 2 0 2 0

6 3 3 6 6 6 5 5 5 2 5 2 6 4 6 5 0 2 0 0 2 0 2 0

3 3 3 6 5 2 5 3 5 3 3 5 1 5 5 4 3 3 3 0 2 1 0 2 0 0 0

6 6 3 6 6 6 4 5 5 2 5 2 6 4 6 6 0 2 0 0 2 0 2 0

6 6 6 4 4 1 4 5 6 6 4 4 3 4 3 5 4 4 3 0 1 2 0 1 0 1 0

4 4 4 5 6 1 4 5 6 6 4 4 1 4 3 6 6 6 2 0 2 0 0 1 0 0 0

6 1 1 6 6 0 6 6 6 6 6 6 1 1 6 6 6 6 1 0 1 1 1 1 0 0 0

6 6 5 5 2 1 6 5 6 6 6 5 1 4 5 3 5 5 2 0 1 1 1 0 1 0 0

5 6 6 6 2 0 2 2 5 6 6 6 1 2 2 6 6 5 2 1 1 1 1 1 0 0 1

5 6 6 6 2 0 2 2 5 6 6 6 1 2 2 6 6 5 2 1 2 1 1 2 0 1 1



5 6 5 6 5 1 5 4 6 5 6 4 4 4 5 4 4 2 2 0 2 2 2 0 1 0

6 5 6 5 6 1 5 5 6 5 5 5 1 5 6 6 5 6 2 2 0 2 3 1 0 0 0

6 2 2 1 1 1 1 2 6 6 5 4 1 2 5 5 2 4 2 0 0 3 3 3 3 3 1

4 1 1 4 3 1 6 4 5 6 5 2 1 6 1 5 1 2 2 2 3 1 0 1 2 3 0

6 5 6 5 1 1 6 6 6 6 5 2 1 6 1 1 6 6 1 0 0 1 0 1 0 1 1

4 4 1 5 1 0 2 4 4 4 5 4 3 4 4 5 5 3 2

6 6 4 4 1 0 6 4 1 6 5 4 3 2 6 4 6 6 2 3 0 0 0 0 0 0 0

6 6 6 6 2 0 5 6 6 6 6 2 1 3 6 6 2 1 2 2 0 0 1 2 1 0 0

6 6 6 5 5 1 5 5 6 6 6 5 3 5 5 6 6 6 1 1 1 0 0 1 0 1 0

4 6 1 4 2 1 6 3 4 6 5 5 2 6 1 5 1 3 3 2 3 1 0 2 0 1 0

1 6 2 2 2 1 4 2 5 5 4 3 1 5 5 5 2 3 4 2 0 3 2 2 3 3 3

5 6 6 5 2 1 4 5 6 4 6 6 1 6 5 2 1 1 2 2 0 2 1 1 0 1 0

6 6 4 1 1 6 2 1 6 3 3 1 2 3 6 1 2 1 1 1 0 3 2 0 1 0

6 6 5 1 1 6 2 1 6 3 3 1 2 3 6 1 2 1 1 1 0 3 0 0 0 0

6 6 6 6 1 0 3 5 6 3 1 4 1 2 4 1 2 4 1 0 0 0 2 0 0 0 2

1 6 2 6 2 1 2 3 6 6 2 3 1 6 4 5 1 1 3 2 2 3 3 3 2 3 3

5 5 5 5 3 1 6 6 6 6 5 5 1 5 5 5 6 6 2 2 2 3 3 3 2 3 3

6 6 6 6 1 0 5 4 6 6 3 6 2 6 5 6 5 4 1 0 0 0 1 1 0 0 0

6 5 6 5 6 1 6 6 6 6 6 1 3 4 3 1 2 0 1 0 2 1 1

0 1 0

2 3 2 3 5 1 3 4 3 5 2 3 5 5 6 2 5 1 1 0 0 1 0 0 0 0

6 6 2 3 2 6 4 6 4 6 2 1 2 4 5 5 5 1 0 0 0 0 1 0 0 0

2 6 4 5 4 1 4 5 6 6 5 6 1 6 5 5 3 4 2 0 2 0 2 1 0 0 1

5 6 6 4 5 1 5 4 6 6 5 5 1 4 6 6 6 6 1 0 0 0 1 2 1 3 0

4 6 4 5 5 1 5 4 6 6 6 5 1 5 6 6 6 6 1 0 0 0 1 1 1 3 0

2 4 4 4 4 2 4 4 6 6 6 5 1 5 5 5 6 1 0 2 0 2 2 0 1 1

6 6 1 1 6 2 6 6 1 1 1 1 3 1 1 6 1 6 1 0 3 0 3 0 0 0

5 6 5 6 6 0 5 5 5 6 6 1 5 5 6 6 5 1 0 0 1 2 1 0 0 1

5 6 6 6 5 0 5 4 6 5 6 4 1 5 6 6 5 5 1 0 0 0 1 2 1 3 0

6 5 5 6 1 1 1 5 6 5 6 5 3 5 5 4 6 6 2 0 0 2 1 1 0 0 0

2 5 5 3 5 1 1 1 1 6 1 4 1 6 2 5 6 2 1 0 1 2 1 0 0 1

6 6 6 6 6 1 6 4 5 6 5 1 1 5 6 4 6 6 1 1 0 1 0 1 0 1

6 6 6 5 4 1 6 6 6 6 5 6 1 6 5 6 6 6 1 0 0 0 0 1 0 0 0

4 6 2 4 1 1 4 4 5 2 1 3 1 5 4 3 5 1 0 1 0 2 1 0 0 1

2 2 2 5 2 1 5 5 2 2 1 2 2 1 1 1 1 1 3 3 0 3 0 3 0 3 3

2 4 1 2 1 1 6 6 5 6 6 1 2 1 5 4 4 2 1 0 0 0 1 0 0 1

3 6 1 0 1 6 6 6 6 1 3 1 1 6 1 6 1 0 0 1 1 1 0 0 0

4 4 4 4 3 0 4 4 4 4 4 4 2 4 4 4 4 4 3 2 3 1 2 1 1 1 2

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 0 0 0 0 0 0 0 0

6 6 6 6 1 6 6 6 6 6 1 1 1 6 6 6 1 0 0 0 0 0 0 0 0

6 6 6 6 6 6 6 5 6 6 6 6 6 6 5 6 0 0 0 0 0 0 1 0

1 4 6 6 4 0 4 6 3 5 5 4 1 6 5 6 5 6 2 0 1 0 0 1 0 0 0

2 6 2 6 2 1 6 6 6 6 4 2 1 2 2 4 4 6 1 0 2 0 2 0 0 2 0

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 0 0 0 0 0 0 1 0

2 3 3 5 2 0 6 6 6 6 6 6 6 4 6 2 3 2 0 1 1 0 2 0 1 1

1 2 4 5 4 1 5 3 4 1 1 4 1 1 1 5 1 1 2 0 1 2 3 3 3 3 3

1 5 4 2 5 2 6 3 4 1 5 1 2 1 2 1 1 2 0 1 2 3 3 3 3 2

2 3 3 3 3 3 3 3 1 2 2 3 2 2 2 0 1 1 0 3 0 0 1

6 6 3 6 3 0 6 6 6 6 3 3 6 6 6 6 3 2 0 0 0 0 1 0 0 0

4 6 6 6 6 0 6 6 6 6 6 5 1 4 6 6 6 6 1 0 0 0 1 0 0 0 0

3 6 6 4 5 1 4 6 6 6 6 5 2 6 6 4 3 2 2 0 0 0 1 2 1 2 0

1 6 1 5 1 0 1 5 6 6 6 6 3 2 1 6 6 5 1 0 1 0 0 0 0 0 0

5 4 5 6 5 1 6 6 6 6 4 5 2 5 4 4 6 4 2 1 3 0 0 2 0 2 1

6 5 6 6 6 1 6 6 6 6 6 2 1 6 6 2 6 5 2 2 1 2 0 2 0 0 0

3 5 4 3 5 5 5 3 2 4 6 5 6 6 5 2 0 0 0 1 1 0 1 0

4 6 5 5 3 0 6 6 6 6 6 1 1 5 5 3 5 5 2 0 1 1 1 1 0 0 1

6 3 3 6 6 6 6 6 6 6 6 3 4 3 3 6 0 1 0 1 0 1 0 0


