SLEEP: INTRINSIC & EXTRINSIC STIMULI
IN TEEN ADOLESCENTS
• The study was intended to examine the changes in
Sleep Habits in adolescents in the transitional years
from 12 to 14 years. Participation was open to all
the students belonging to 7th and 8th grade in one
Junior High School. There was no pre-selection
within the student body.

The results support the basic hypothesis and raise
interesting future areas of investigation.

Background
• Several important changes directly affecting sleep
patterns in adolescents occur during the pubertal
years. While the total quantity of sleep seems not to
vary considerably, there is a shift in the onset of
sleep known as circadian phase delay. This can be
observed by comparing the weekday and weekend
sleep patterns.
• The sleep phase shift is attributable to intrinsic
biological factors (processes accompanying
puberty) and extrinsic psychosocial factors (school
pressures, increased use of computerized
technology including social networking sites, and
consumption of caffeinated drinks).
• Studies have shown that teenagers with
inadequate weekday sleep incur a “sleep debt” and
extend sleep on weekend nights to make up for it.
The irregular sleep patterns further disrupt sleep
quality, and consequently many adolescents
experience academic difficulties and depressive
moods.
• The pioneering work of Dr. Mary Carskadon, a
sleep researcher at Brown University, has provided
the basis for further investigations.

Hypothesis
•The hypothesis is that poor sleep hygiene in
adolescents leads to poor mood and reduced day
time alertness.
•Factors like the age, BMI, gender, ethnicity, family
dynamics, and the sleep times will be recorded, and
may be used during the hypothesis test.
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Methods
The data was entered into an Excel spreadsheet,
and formulas embedded to calculate the BMI, the
sleep duration statistics, and various scales like a
Sleepiness (Daytime Alertness) Scale, a Sleep/Wake
Behavioral Problems Scale, a Caffeine Intake Scale
and a Depressed Mood Scale. The sleepiness scale
consisted of total responses to items asking
whether the respondent has fought sleep or fallen
asleep in 10 different situations on a scale of 1 to 4.
The sleep/wake behavior problems scale included
10 items asking frequency of erratic sleep/wake
behaviors over the course of the last 2 weeks.
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Sleep/wake Behavior Problems

Around 10% of the students returned the consent
forms, and completed the anonymous survey. The
analysis was carried out on 66 responses (37 females
and 29 males with an equal number of 7th and 8th
graders). The sleep/wake statistics are shown below:
Grade

Girls
Bedtime

Weekend nights

Risetime

Boys
Sleep time

Bedtime

Risetime

Sleep time

7th

10:18 PM

6:37 AM 7 hrs 41 min

10:15 PM

6:25 AM 8 hrs 15 min

8th

11:05 PM

7:01 AM 7 hrs 48 min

10:26 PM

6:44 AM 8 hrs 15 min

7th

11:02 PM

9:20 AM 9 hrs 42 min

11:52 PM

9:22 AM 8 hrs 47 mins

8th

11:16 PM

9:24 AM 9 hrs 28 min

11:58 PM

9:30 AM 9 hrs 17 mins

• Boys slept for an average of 496 minutes while girls
slept for an average of 448 minutes during the week.
For weekends, the boys showed sleep times of 539
minutes while the girls slept 577 minutes. Thus girls
seemed to significantly catch-up on their sleep over
the weekend.
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On average, the students slept almost 65 minutes
more on weekend nights than on weekday nights.
Many of the students stayed up to complete their
homework while only 13% went to sleep due to a
parentally set bedtime. Waking up statistics showed a
different trend with either alarm clock waking them
up, or the parents acting as their alarm clock.

How I wake up (schooldays)
8%

Why I go to bed (schooldays)

2%

7%

21%
Noise or my pet wakes me up

13%

I feel sleepy
3%

I finish my homework
18%

My TV shows are over

My roommate(s) wake me up
I need to go to the bathroom
I don't know, I just wake up
Other

My parents have set my bedtime

11%

21%

My alarm clock wakes me up

13%

2%

My brothers/sisters go to bed

2%

I finish socializing
Other:

44%
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Sleep/Wake Behavior Problems

There is a strong correlation between Daytime
Sleepiness and Sleep/Wake Behavior Problems
(R2=0.36), and poor Mood Quality and Sleep/Wake
Behavior Problems(R2=0.31). As expected, there were
some variations between sexes and the different
grades. Multiple Scales were calculated for the different
categories as shown below.
Grade
7th
Sleepiness Scale
8th
7th
8th
Caffeine Scale
7th
Sleep/Wake Prob. Scale
8th
7th
8th
Mood Scale

Girls
15.10
14.88
3.52
4.24
18.62
18.35
19.00
18.94

Boys
13.42
13.13
3.75
4.81
17.75
17.00
19.17
17.56

Future Research

Non-Schooldays

My parents wake me up

Regression analyses were performed for outcome
variables with a set of control variables as well as
School-Night Total Sleep Time, Weekend Bedtime
Delay, and Same Bed as independent variables.

R2 = 0.3606
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School nights

The survey queried the students about their usual
sleeping and waking behaviors over the previous 2
weeks. The objective was to assess relationships
between 3 measures of sleep and its scheduling,
and the several outcome measures which assessed
school performance, frequency of sleep-related
behaviors, sleepiness (day time alertness) and
depressed mood scales.

Daytime Sleepiness versus Sleep Quality

R2 = 0.3098
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Study Design and Procedure
A four-page Sleep Habits Survey was administered
in December 2009, and January 2010 to junior high
students in a public school in Texas. Informed
consent forms were provided to the entire student
body of almost 700 students belonging to 7th and 8th
grades, and only those students who had parental
consent were administered the survey.

Mood versus Sleep Quality
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Percentage of Sample

A Sleep Survey was used to obtain relevant
information from students in a Houston suburb, and
the data analyzed to test the hypothesis.

• Complete anonymity was maintained during the
data collection process, and it was made clear to all
the students that their participation was voluntary.
Student confidentiality was a key factor in the
effectiveness of this survey, and students and their
parents, were aware of this.

Results

Daytime Sleepiness Scale

Daytime sleepiness and poor mood in adolescents
deserves careful attention from parents and school
authorities. Sleep hygiene refers to proper sleep
practices which maximize restful sleep leading to
increased daytime alertness. This project studied
intrinsic and extrinsic factors affecting teen sleep
habits.

Analysis

Mood Quality Index

Study Aims

Percentage of Sample

Objective

35%

This study needs to be extended to teenagers in high
schools. While a strong correlation between
insufficient sleep, and moody/depressed behavior has
been shown, a cause-effect relationship has not been
established. It would be interesting to see if the reverse
causality holds - that is if depressed adolescents are
inclined towards poor sleep hygiene.

Conclusions & Discussion
In this survey study of 66 teen adolescents, we
confirmed the hypothesis that was a strong
correlation between poor sleep hygiene and low
daytime alertness and problems related to mood.
The National Sleep Foundation has said that poor
sleep hygiene is a major factor in children having
problems like poor grades, hyperactivity and
depression. As a society, we need to focus on
sleep hygiene as a priority like other health issues
such as drug abuse and wearing seat belts are
targeted. One component of this could be
educating children to follow a healthy bedtime
routine, while minimizing the use of caffeinated
drinks and technology in the bedroom.

