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Abstract
Introduction: Early school timings along with delayed sleep phase syndrome causes adolescents
to lose sleep during the school week. Studies have attributed insufficient sleep as one of the
factors contributing to poor school performance of students. Sleep deprivation can impair memory
and concentration, making it difficult for students to learn. Irritability, lack of self confidence
and mood swings are common in teenagers, and sleep deprivation makes matters worse. This
study compared the academic performance, sleep habits and mood changes in Indian student
attending the same school in two different shifts.
Methods: A questionnaire-based cross sectional study was conducted among 834 students of
VI to IX standard attending different shifts [Shift I (7:00 am to 1:10 pm) and Shift II (11:30 am to
6:00pm)].The questionnaires evaluated the students for their sleep pattern, duration, napping,
quality of sleep and mood. Daytime sleepiness was scored using the Epworth Sleepiness Scale.
Performance was calculated by their percentages in respective subjects and a total score was
taken for their overall performance during the academic session.
Result: Baseline characteristics of both the groups were comparable with mean age of 12.9±1.33
(shift I) & 12.9±1.21 (shift II). Shift II students had significantly greater total sleep time with only
19 % of them reporting sleep deprivation (total sleep time<8hrs) as compared to 58% of shift I.
Shift I students reported daytime tiredness in 8.4%, napping in 51.7% and sleep awakenings at
night in 58.1% which was significantly more as compared to Shift II students. Sleepiness in prelunch classes (P = 0.001) as well as consumption of caffeine/tea (P = 0.0001) was also more in
Shift I. Overall performance of shift II students was better than shift I, with students getting
significantly better grades in English (P = 0.001) and Mathematics (P = 0.003).
Conclusion: This study demonstrated that early school timings contribute significantly to sleep
deprivation among adolescents, leading to daytime sleepiness and poorer academic performance.
Apart from delayed sleep phase syndrome, other social engagements may be the contributory
factors for the late bed timings leading to sleep deprivation in morning shift students. Further
studies, involving students of different socioeconomic group of different cities, are recommended
to find the various factors and the extent to which each of them are responsible for change in
sleep habits affecting mood and academic performance.
Keywords: school timings, adolescents, delayed sleep phase syndrome, performance, mood.
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Introduction

S

leep patterns among adolescents have recently been
observed to be significantly deviated from the
established norms provoking great concern
amongst educational and health professionals. Habitual
early risers in childhood develop an altered schedule of
staying up late at night and rising much later in the day (1,2).
The shift in the sleep patterns is a result of several factors
like changes in the intrinsic period of the circadian clock,
behavioral and social factors as well as delayed circadian
sleep phase syndrome(DSPS) making early bed times difficult
to be achieved. DSPS occurs with a frequency of 0.17% in
the general population and 7% in the adolescents(17). The
higher prevalence of delayed sleep phase in adolescents is
likely the result of a combination of biological (lengthening
of the circadian period) (3) and behavioral (social schedules)
factors(4).
Adequate sleep is defined as 8-9 hrs of regular, night
sleep. However, early school start timings combined with
sleeping late lead to significant sleep loss during the week
days(5,6). Decreased sleep duration in adolescents has been
attributed as one of the factors for poor school performance,
as it negatively affects social, behavior and quality of life.
Irritability, lack of self confidence and mood swings are often
common in teenagers, and sleep deprivation makes it worse.
These dangerous repercussions of sleep deprivation are more
widely prevalent than realized.
However, data on these side effects and their relation to
adolescent sleep remains scanty due to the limited studies
conducted so (7,8,9,10). The objective of the present study was
to understand the effect of school timing on sleep hygiene
of the students as well as its impact on their mood and
academic performance.

Materials and Methods
A cross sectional study was conducted among the students
of a school in Delhi between grade sixth to ninth after
obtaining a requisite permission from the school
administration . The students were enrolled after a written,
informed consent from their parents. The school had two
shifts. Shift I (Morning shift 7:00 am to 1:10 pm) and Shift
II (Evening shift 11:30 am to 6:00 pm). Consent form for
the parents was distributed to all the students of grade sixth
to ninth of both the shifts. Of 1000 forms distributed,
consent was received from 900 parents. Further data was
collected only from students who consented to the study.
The rationale of the study was explained to the participants
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prior to the administration of questionnaires. Students were
administered validated questionnaires for analyzing their
sleep habits, sleep duration, period of nap, quality of sleep,
sleep awakenings separately for weekdays & weekends(11).
Questionnaire was in easy, understandable language and
individual items were explained to the participants. They
were clearly instructed not to fill the responses where they
were unsure. Daytime sleepiness was scored using Epworth
Sleepiness Scale (ESS)(12) where values of ESS score > 10
indicated excessive sleepiness. Anxiety and depression among
the students was also assessed using standardized questions.
Regarding substance abuse, the students were asked for
consumption of caffeine, sleeping pills, alcohol and
cigarettes. Performance was calculated based on their
marks in respective subjects and total score in all the
subjects was taken for their overall performance during
the academic session. Ethical clearance for the study
was obtained from the Institutional Ethics committee of
Vardhman Mahavir Medical College and Sadarjang
Hospital, New Delhi.
Statistical Methods
Data analysis was done using SPSS version 16.0 (SPSS
Inc, Chicago, IL, USA). The normality of data was tested
using Shapiro Wilk test. Unpaired t-test and chi-square
test were used for testing the differences in the
prevalence’s by characteristics. Correlation analysis was
performed using Spearman’s correlation coefficient. A
two-tailed (α = 2), probability (p) value less than 0.05
(p<0.05) was considered to be statistically significant for
all statistical tests applied.

Result
Eight hundred and thirty four forms complete in all
respects, were included in the study. Shift I students
comprised of 501 students and 333 students were of
Shift II. Students of both groups were comparable in
their baseline characteristics but showed marked
differences in sleep routines and daytime sleepiness
(Table-1).

Sleep routines of the students
On comparing the sleep routines of the two groups
(Table-2) it was found that a significantly higher number
(74.5%) of Shift I students went to bed before 10pm on
weekdays as compared to 62.5% of Shift II students. Total
sleep duration of Shift I students was significantly less on
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week days (p = 0.0001) leading to sleep deprivation (total
sleep <8 hrs) in a 58% of students. No difference was
observed in the sleep routines of the two groups on weekends
(Table-2). It was also seen that 31% of students in each shift
slept when they felt drowsy, but a significant (p = 0.0001)
number of Shift I students had to be compulsive woken
from sleep.
On comparing the relative frequency of time to bed, it
was observed that a majority of students of both shifts
Table 1: Baseline characters of the Subjects
VARIABLES

Shift I
(n=501)

Shift II
(n=333)

“p”
Value

12.9±1.33

12.9±1.21

0.344

Height

150.2±13.85

149.3±12.98

0.345

Weight

42.09±9.73

40.9±9.21

0.089

Time to bed
on week days

Age

22.17±0.72

22.38±0.89

.000**

Total sleep duration

7.0±0.97

8.10±1.08

.000**

ESS

6.94±3.98

6.46±3.62

.070

Graph-1: Comparison of relative frequency of
students for time to bed

Table 2: Comparison of sleep routines of the
students of two shifts
VARIABLES

Shift I

Shift II “p” Value

Bedtime before 10pm Weekdays 74.5%
Weekend
Total sleep time
(Sleepe >8 hrs)

47.1%

62.5% 0.0001**
45.8%

0.708

Weekdays 41.9%

81.1% 0.0001**

Weekend

81.6%

81.7%

0.987

Sleep Deprivation
(Sleep time <8 hrs)

58%

19%

0.0001**

Going to bed when sleepy

31%

31%

0.998

Wake up due to compulsion
(parents or alarm)

92.6%

83.2% 0.0001**

preferred to sleep between 10-11pm (Graph-1). A
significant number of Shift I students slept between 9pm10pm compared to Shift II students who slept mostly
between 10-11pm.
While comparing the total duration of sleep on
weekdays, it was seen that a significantly greater number
of Shift I students slept for periods of 5-7 hrs as compared
to Shift-II students who had an average sleep durations
of 8-10 hrs (Graph-2).
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Graph 2: Comparison of total sleep duration on
weekdays of the two shifts

Effects of sleep loss
Sleep loss among Shift I students was associated with
significantly higher incidence of tiredness (8.4%), napping
(51.7%) and increased consumption of tea/coffee (4.2%).
These students also had a significantly greater prevalence
of reporting late to schools (3.8%) and drowsiness in
the morning classes. Shift I children also experienced
difficulty in waking up in the morning (58.1%) and
displayed higher daytime sleepiness. Sleep disruption
like frequent awakenings were also significantly more
(p = 0.002) in morning shift students (Table-3).

Performance of the students of two
shifts
Overall performance was observed to be better in Shift
II students. On comparing the performance in individual
subjects, it was found that Shift II students performed
better in all subjects and had significantly higher scores
in English (p = 0.001) and Mathematics (p = 0.003)
(Table - 4)
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Table 3: Effects of sleep loss
VARIABLES

Shift I
Shift II
(N=501) (N=333)

‘p’
Value

Tired during day

8.4%

4.8%

0.003**

Napping

51.7%

36.6% 0.0001**

ESS > 10

20%

15.9%

0.133

Tea/Coffee(>3times/day)

4.2%

2.4%

0.0001**

Difficulty in waking

58.1%

51.7%

0.067

Frequent late comers (to school)

3.8%

1%

0.0001**

Sleepiness in pre-lunch classes

10.6%

7.2%

0.001**

Sleep in post-lunch classes

13.2%

13.8%

0.339

Sleep awakenings

12.6%

11.7% 0.002**

Table: 4 Performance of students of the
two shifts in different subjects
SUBJECTS

Shift I
(N=333)

Shift II
(N=501)

“p”
Value

English

61.27±18.07

65.45±18.04

0.001**

Science

61.01±18.96

63.07±18.29

0.119

Social Studies

63.33±20.35

64.24±18.21

0.506

Mathematics

59.73±18.73

63.53±17.1

0.003**

Overall

372.74±98.39

378.73±90.45

0.374

Effects on Mood
No significant differences were demonstrated in the mood
of students of the two shifts, but the level of anxiety and
hopelessness was seen to be more in morning batch students
(Table-5).
Table 5: Mood changes in the two groups
VARIABLES

Shift I
(N=501)

Shift II
(N=333)

‘p’
Value

19.8%

20.7%

0.735

Anxiety

16%

12.9%

0.223

Hopelessness

9%

7.8%

0.552

Depression

Discussion
This study showed that students of Shift I reported higher
prevalence of sleepiness and tiredness during the daytime,
often reaching late to school. Shift I students had
significantly early bed timings but their total sleep time
was significantly less leading to sleep deprivation (total
sleep<8 hrs) in 58% of students. Consequently, reporting
a significant incidence of napping and increased
consumption of stimulants to overcome sleepiness.
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Impaired memory and concentration, due to sleepiness
appears to be responsible for the poorer performance of
Shift I students as compared to Shift II studensts. At
least 8-9 hours of night time sleep has been suggested
for attaining optimal daytime alertness (13,14,15). Lower sleep
durations leads to sleep debt causing a vicious cycle of
increased daytime sleepiness and reduced performance.

Sleep routines of the students
The present study demonstrates a significant difference in
the sleep routines in the students of the two shifts on
schooldays as compared to weekends or holidays. On
weekdays, the percentage of students of Shift I students
going early to bed early as well as being forced to awake
earlier than they desired was significantly higher.
Consequently, these Shift-I students achieved a
significantly less (p=0.0001) total sleep duration and 58%
of them were sleep deprived as compared to their
counterparts in Shift-II. However, on weekends,
majority of students of both the shifts followed a similar
pattern of sleep habits of going to bed later than 10pm
and waking later in the morning. Thereby, they
comfortably managed to clock total sleep durations of 8
hrs or more. These findings clearly indicate how early
school start timings force the students to curb their
natural need for sleep leading to decreased sleep
durations and increased sleep debt. Due to relaxation of
this pressure on weekends, the children tend to “catchup” on their sleep by sleeping late and also getting up
late!
Another lesser known, but equally important, factor
contributing to this pattern is the delayed sleep phase
syndrome (DSPS) normally seen in adolescents. DSPS
is a physiological, circadian rhythm variation in which
an individual’s internal circadian pacemaker is not in
synchrony with environmental timings. Affected
adolescents typically experience difficulty in initiating
and terminating sleep at a “normal” time(16) and prefer to
sleep late and wake up late. A shift of about 2hrs from the
normal is seen in these subjects but the sleep structure is
otherwise normal.
Surveys addressing sleep habits of older children and
adolescents performed in many countries have
demonstrated remarkable consistency with regard to
developmental changes in sleep habits. With increasing
adolescent age, bed timings and waking up time occur
later and total sleep time is greater on weekends, suggesting
Indian Journal of Sleep Medicine (IJSM), Vol. 5, No. 3, 2010
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that adolescents are attempting to recover sleep during the
weekend(16,17). As a consequence of these changes, the total
sleep time obtained by adolescents is shorter on school-day
compared to weekends as observed in the present study.
Carskadon and Wolfson(7) followed 40 students to study the
effect of earlier school start time on sleep patterns and
observed significant sleep deprivation and daytime sleepiness
as the students went to bed later and slept for lesser periods.
Significant physiological findings identified were later onset
of melatonin secretion, shortened sleep latency, marked
increase in incidence of REM (rapid eye movement) sleep
and changes in core body(18) temperature. On the same lines,
Carskadon’s(19) research on the sleep-wake homeostatic
process and its interaction with the circadian biological
timing system showed evidence of changes during pubertal
development which alter sleep patterns substantially. These
findings suggest that bio-regulatory mechanisms, controlling
sleep in adolescents, delay sleep onset along with early school
schedules lead to a significant accumulation of sleep debt.
Consequently, this deficit often leads to prolonged sleep
periods or catch-up sleep on weekends as the physiological
need for sleep created by sleep loss can only be reversed by
sleep(20).

Effects of sleep loss
As observed earlier, the students of Shift I were significantly
more sleep deprived, thus reporting a higher incidence of
lethargy, napping and sleep difficulties. Chronic sleep
deprivation is known to set up a “vicious cycle” of daytime
tiredness and napping, which in turn disturbs the normal
night sleep pattern further exacerbating the sleep loss.
Further, it is evident that daytime sleepiness is a direct effect
of insufficient nighttime sleep(21,22). Various animal and
human models have also demonstrated that sleep
curtailment or fragmented sleep results in excessive daytime
sleepiness(23,24).
Due to a combination of delayed sleep phase and forcible
early rising, adolescents are not ready to function at their
peak potential early in the morning(19). Our study displayed
that a majority of children across both shifts found it difficult
to get up in the mornings. This finding is supported by The
study of Carskadon et al who have suggested that early
awakening is harder due to the corresponding change in
circadian rhythms(7,19).However, Shift I students were clearly
more affected as they reported significantly more episodes
of reaching the school later as well as feeling sleepy in the
early morning classes. Past studies, have also confirmed that
students following the early start timings are sleepier and
Indian Journal of Sleep Medicine (IJSM), Vol. 5, No. 3, 2010

slower to respond initially after awaking(7)
Sleep difficulties, like frequent awakenings at night, and
daytime napping were also significantly more in Shift I
students. This is in accordance to findings in a previous
study(25) which showed that sleep disturbances were more
in nappers.

Performance of the students of two
shifts
Students of Shift II had consistently better academic
performance, especially in English and Mathematics. A
regular and healthy, sleep routine has been demonstrated
in several studies(26,27) to have a vital role in good academic
performance. In this study, we observed that the students
of Shift I were sleep deprived and lacked concentration.
Attention lapses and brief moments of inattentiveness have
been considered as the main reason for the decrease in
cognitive performance during sleep deprivation(28,29). Also,
early morning is a difficult time for most students to absorb
and remember complicated material. Hansen(4) found in a
study of 60 high school students, that they were less alert in
early morning classes and had to expend greater effort,
though all students performed better in the afternoon.
Similarly, Gibson. et.al.(30) showed that significant sleep
deprivation and sleepiness among students leads to poor
academic achievement. They concluded that sleepiness and
sleep deprivation in high school students are common and
closely associated with a significant detrimental effect on
curricular and extracurricular activities. Sleep phase delay
is an important and generally unrecognized factor in
sleepiness and needs to be recognized as a normal and
frequent feature of adolescence. Wolfson(5) surveyed 3,120
high school students and found that those who reported
grades as C,D or F had 25 minutes less weeknight sleep
than those who scored A or B grades.

Effect on mood
Multiple studies have demonstrated coexistence of sleep and
mood problems but have failed to pinpoint whether mood
changes lead to sleepiness or vice versa. Ryan etal have shown
that adolescents with clinical mood disorders (particularly
major depressive disorder) reported high rates of sleep
disturbances(31). However, others have found that adolescents
with sleep problems report increased negative mood and
difficulties in mood regulation(32,33). Millman also suggested
that sleep deprivation has a negative effect on mood in
adolescents and mood changes along with poor school
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performance, in turn lead to greater stress and affective
problems(34). The negative affect on mood further interferes
with sleep, leading to difficulty in falling asleep and erratic
schedules. In the present study, there was no difference in
the mood of the subjects of two shifts. The closed knit social
and family structure in India ensconces the children to be
reared in a protected environment and this may explain the
absence of any relationship between sleep deprivation and
mood.

Conclusion
This study clearly demonstrates that early school start timing
contribute significantly to sleep deprivation among
adolescents, leading to daytime sleepiness and poor academic
performance. We hope that the crucial advantage, conferred
by late school timings to the student’s alertness and
performance maybe considered while debating on the ideal
school timings for children. However, this study had its own
limitations as it was conducted on the students of a single
school of a metropolitan city. In modern cities, sleep timings
are affected not only due to the physiological shift in bed
time (DSPS), but also due to several other social distractions
such as television, usage of electronic appliances, computers
etc which may have acted as a confounding factor on sleep
deprivation and poor academic performance. Further
studies, involving students of different socioeconomic group
of different cities, are recommended to find the various
factors and the extent to which each of them is responsible
for the change in bed time, reduced total sleep in adolescents
and their effect on mood and academic performance.
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