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Abstract

The purpose of this research was to reveal the relationship among students’
sleep quality, body temperature and lifestyle habits, growth and their physical
strength. Subjects were 226 elementary school students from first grade to
sixth grade, in four elementary schools at the Chugoku and Shikoku areas in
Japan. The study period was from October 2014 to December 2015. Evalua-
tion items used were the PSQI (Pittsburgh Sleep Quality Index, Japanese ver-
sion), body temperature, lifestyle habits, and national physical fitness test. Re-
lationships were analyzed using Pearson’s chi square test, Fisher’s exact test,
residual analysis, ¢-coefficient, odds ratio and 95% confidence interval, and
Spearman’s rank correlation coefficient using SPSS 20 (SPSS Inc., Chicago, IL,
USA). The level of statistical significance was set at 0.05. The number of stu-
dents with good sleep quality who showed less than six-point score at the
PSQI was 218 (96.5%), and with poor sleep quality were eight students (3.5%).
Especially, “sometimes do not eat breakfast” and “had difficulty sleeping”
were independent risk factors for negative arousal. In the lifestyle habits, it
was observed significantly that students who had a good sleep ate breakfast
every morning. The significant positive correlation was between sleep quality
and the time spent watching television, the age and the time using the inter-
net. The significant negative correlation was observed between length of sleep,
time spent watching television, using internet and playing games, body tem-
perature and age. The students with temperature of less than 36°C were 35
(15.5%). Those students did not eat breakfast every morning, or ate school
lunch. This study revealed that sleep condition and temperature of elementary
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school students were related to eating breakfast and using media time. It was
considered very important to educate the students and their guardians that
eating breakfast is a necessity and adjusting the use of multimedia, so that
students can acquire desirable lifestyle habits.

Keywords

Elementary Students, Lifestyle Habits, Multimedia Use, Sleep Quality,
Body Temperature

1. Introduction

Sleep is important for the growth and development of student. A lack of sleep
increases the risk of obesity [1], drowsiness during the daytime and careless be-
haviors [2] [3]. Furthermore, it is reported that lack of sleep decreases children’s
memory power, cognitive functions, and degrades their achievements [4] [5] [6]
[7]. Those who go to bed before 10 p.m., and those who sleep more than eight
hours a day, have a higher motivation to go to school [8]. It is also suggested that
people who lack sleep and have difficulty sleeping tend to develop lifestyle habits
that lead to disease [9] [10] [11]. Those who have insomnia symptoms tend to
develop depression [12] show some physical complaints, and their motivation
tends to decrease [13].

Worldwide, young people of Asian descent tend to go to bed later at night and
have shorter sleeping hours during weekdays than their North American and
European counterparts [14]. The Japanese, in particular, have shorter sleeping
hours than those in other countries. According to the International Comparative
Study by the Organisation for Economic Co-operation and Development
(OECD), the comparison of sleeping hours of people from 28 countries in the
world, aged from 15 to 64, shows that Japanese sleeping hours are seven hours
and 43 minutes, the shortest in the world [15]. According to the National Stu-
dents Foundation, the sleeping hours required by school-age children are from 9
to 11 hours [16].

However, only 60% of Japanese primary school children get more than eight
hours of sleep [17]. According to the International Comparative Study of the
sleeping hours of infants’ age three years or younger, Japanese infants were the
shortest among 17 countries and regions [18]. As seen above, the Japanese have
formed the habit of short sleeping hours since their infancy.

Meanwhile, the students-wake rhythm is influenced by body temperature
fluctuations [19]. It is reported that the number of children who have low nor-
mal body temperatures has been increasing since around 1980 in Japan [20]. The
reasons are as follows: Changes in lifestyle habits, such as the reduction of sleep-
ing hours caused by late time of students; no breakfast intake; and the decline in

the amount of exercise [21]. Also, it is shown that their low body temperature
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leads to the lowering of their motivation to go to school [22].

However, the relationship among sleep quality, low temperature, and physical
health conditions of Japanese primary school children is still not clear. Under-
standing those relationship is considered to lead to an appropriate support to
improve the factors that influence their lifestyle habits and low body tempera-
ture. Furthermore, promoting the health of children is essential to support to-
ward the health of the next generation, and healthy lifestyles of children from
primary school.

The purpose of this research was to reveal the relationship among elementary
school students’ sleep quality, body temperature and lifestyle habits, and physical
strength.

2. Methods

The subjects were 226 students from first grade to sixth grade in four elementary
schools at the Chugoku and Shikoku area, in Japan. The breakdown was 140
males (61.9%), and 86 females (38.1%). There were 29 first grade (12.8%), 43
second grade (19.0%), 39 third grade (17.3%), 35 fourth grade (15.5%), 48 fifth
grade (21.2%), and 32 sixth grade (14.2%) students.

The study period was from October2014 to December 2015. The survey was
conducted after permission was obtained from each of the school principals.
Classroom teacher explained the reason and process of this survey. The purpose
of this survey was explained to the guardians of the students, and a written per-
mission form was sent to them that clearly stated that the results of the survey
would not be used for purposes other than this research. Permission was ob-
tained in writing thereby the students then answered the questionnaire about
lifestyle habits.

Evaluation items were PSQI-J (Pittsburgh Sleep Quality Index, Japanese ver-
sion), body temperatures, lifestyle habits (Breakfast, Bowel movement, School
meal, Snack, Exercise, Cram school, Wake up, Falling asleep), and national
physical fitness test.

PSQI assesses sleep quality during the previous month [23]. PSQI is composed
of seven subscales, sleep quality, sleep latency, sleep duration, habitual sleep effi-
ciency, sleep disturbance, use of sleeping medication, and daytime dysfunction.
Total score is 0 to 21 point. Higher scores of 6 or more points represent poor
subjective students [23] [24].

Body temperature was measured from 8:30 a.m. to 9:40 a.m. using Thermo-
focus ® Pro, a non-contact infrared thermometer (Tecnimed Sri: Italy). Data over
five days were obtained in order to estimate the mean value of body temperature
detected from the skin surface of the forehead.

National physical fitness test results were compared using mean scores of
physical tests obtained from all of Japan in 2014 and 2015 and evaluated as either
high or low levels. Numbers and percentages were used to describe characteris-

tics of subjects. The percentages were rounded up to two decimal points. The
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total may not equal 100%.

The relationships were analyzed using Pearson’s chi square test, Fisher’s exact
test, residual analysis, g-coefficient, odds ratio and the 95% confidence interval,
and Spearman's rank correlation coefficient. Some values for chi square test were
calculated excluding missing values. Statistical analyses were performed using
SPSS 20 (SPSS Inc., Chicago, IL, USA). The level of statistical significance was
set at 0.05.

3. Results

There were eight students (3.5%) with poor sleep quality, whose PSQI scores
were more than six points. The result of the analysis of the relationship between
the sleep quality and lifestyle habits was not significant (Table 1).

Some subjects claimed, “I sometimes do not eat breakfast” (odds ratio [OR] =
5.20, 95% confidence interval [CI]: 1.08 - 25.13) and “I had difficulty sleeping.”
(OR = 42.58. 95%CI: 4.80 - 377.62), these were significant risk factor of negative
arousal (Table 2).

Table 3 exhibits the findings relating of those students could fell asleep
quickly and ate breakfast every morning (x* = 11.13, ¢ = 0.25, p < 0.001).

The correlation among time spent using media, body temperature, sleep qual-
ity, length of sleep and age were shown in Table 4. The significant positive cor-
relation between the sleep quality and the time spent watching television (TV) (p
= 0.13, p < 0.05), the age and the time using internet (p = 0.30, p < 0.001). The
significant negative correlation was observed between among length of sleep,
spent watching TV (p = —0.28, p < 0.001), using internet (p = —0.15, p < 0.05)
and playing games (p = —0.18, p < 0.01), also body temperature and age (p =
—0.17, p < 0.05) in addition to length of sleep (p = —0.37, p < 0.001).

Average students’ body temperature in five days less than 36°C was 35
(15.5%), over 36°C was 191 (84.5%). Students with body temperatures of less
than 36°C were significantly related to the having eaten breakfast (x* = 5.63, ¢ =
-0.16, p < 0.05), and eaten school meal (x*=8.46, ¢ = 0.21, p< 0.001) as com-
pared with over 36°C body temperatures (Table 5).

4. Discussion

From the total scores of the PSQI, the number of students showing poor quality
of sleep was eight, and the students showing uncomfortable arousal and those
showing difficulty sleeping were twenty-four each.

Although there may have been differences in the results depending on wheth-
er or not the respondents to the questionnaire of lifestyle habits were guardians
or students, it was clear that from this survey there were students who fit the
condition of having difficulty sleeping.

When comfortable arousal was compared with lifestyle habits, it was revealed
that the students who could fell asleep quickly woke up feeling refreshed, while

those who ate a snack less than three days a week woke up feeling refreshed as
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Table 1. Comparison of the sleep quality and lifestyle habits.

PSQI (n = 226)

PSQI=>6 PSQI<6
(n=8) (n = 218) X2 value ¢  Pvalue
Adjusted Adjusted
n 9 . % .
residual residual

Breakfast

I eat breakfast every morning. 6 2.65 -1.6 199  88.05 1.6 0.88 -0.10 0.16
(n=226)

I sometimes do not eat breakfast. 2 0.88 1.6 19 8.41 -1.6
Bowel movement

I have bowel movement every day. 4 1.77 -0.5 130 57.52 0.5 0.03 -0.04 072
(n=226)

I do not have bowel movement every day. 4 1.77 0.5 88 3894 -0.5
School meal

I always eat a full school meal. 5 2.21 0.0 136  60.18 0.0 0.00 0.00 1.00
(n=226)

I sometimes leave part of a school meal. 3 1.33 0.0 82  36.28 0.0
Snack (lunch to dinner)

I eat a snack four days or more a week. 4 1.77 0.7 82 3628 -0.7 0.11 0.05 0.48
(n=226)

I eat a snack less than three days a week. 4 1.77 -0.7 136  60.18 0.7
Snack (dinner to fall asleep)

I eat a snack four days or more a week. 1 0.44 0.6 15 6.64 -0.6 0.00 0.04 0.45
(n=226)

I eat a snack less than three days a week. 7 310 -0.6 203 89.82 0.6
Exercise

I exercise three or more days a week. 6 265 -0.2 170 7522 0.2 0.00 -0.01  1.00
(n=226)

I exercise less than two days a week. 2 0.88 0.2 48  21.24 -0.2
Cram school

I am going to cram school. 5 2.21 0.9 101 44.69 -0.9 0.29 0.06 0.48
(n=226)

I am not going to cram school. 3 1.33 -0.9 117 51.77 0.9
Physical strength

High 2 0.89 1.6 117 52.00 -1.6 1.56 0.11 0.15
(n =225)

Low 6 2.67 -1.6 100  44.44 1.6
Falling asleep*

I could fall asleep quickly. 1 0.56 -2.7 152 85.88 2.7 3.46 -0.20  0.05
(n=177)

I had difficulty sleeping. 2 1.13 2.7 22 12.43 -2.7
Wake up**

I woke up feeling refreshed. 2 1.90 -2.0 79  75.24 2.0 2.19 -0.20  0.08
(n =105)

I was sleepy. 3 2.86 2.0 21 20.00 -2.0

Fisher’s exact test. PSQI: Pittsburgh Sleep Quality Index. *Calculated by excluding “I was vaguely remember” from the response to “Falling asleep.”
**Calculated by excluding “I was a little sleepy” from the response to “Wake up”.
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Table 2. Comparison of wake up condition and lifestyle habits.

Wake up (n = 105)**

I woke up feeling refreshed. I was sleepy. odd 95%
s
(n=81) (n=24) Ratio Confidence
Interval
Adjusted Adjusted
n % ) % .
residual residual

Breakfast

I eat breakfast every morning. 78 7429 2.2 20 19.05 22 5.20 1.08 25.13
(n=105)

I sometimes do not eat breakfast. 3 2.86 -2.2 4 381 2.2
Bowel movement

I have bowel movement every day. 51 4857 0.4 14 1333 04 1.21 0.48  3.07
(n =105)

I do not have bowel movement every day. 30 2857 0.4 10 9.52 0.4
School meal

I always eat a full school meal. 57 5429 0.7 15 1429 -0.7 1.43 0.55  3.70
(n =105)

I sometimes leave part of a school meal. 24 2286 -0.7 9 857 0.7
Snack (lunch to dinner)

I eat a snack four days or more a week. 26 2476 -2.3 14 1333 2.3 0.34 0.13  0.86
(n =105)

I eat a snack less than three days a week. 55 5238 2.3 10 9.52 -2.3
Snack (dinner to fall asleep)

I eat a snack four days or more a week. 4 3.81 —-0.6 2 190 0.6 0.57 0.10  3.33
(n=105)

I eat a snack less than three days a week. 77 7333 0.6 222095  -0.6
Exercise

I exercise three or more days a week. 69 6571 1.2 18 1714 -12 1.92 0.63  5.81
(n=105)

I exercise less than two days a week. 12 1143 -1.2 6 571 1.2
Cram school

I am going to cram school. 42 40.00 0.5 11 1048 -0.5 1.27 0.51  3.17
(n=105)

I am not going to cram school. 39  37.14 -0.5 13 1238 0.5
Physical strength

High 44 42.31 0.8 11 10.58 -0.8 1.44 0.58 3.61
(n=104)

Low 36 34.62 -0.8 13 12,50 0.8
Falling asleep*

I could fall asleep quickly. 73 78.49 3.3 12 1290 -33 42.58 4.80 377.62
(n=93)

I had difficulty sleeping. 1 1.08 -3.3 7 753 33

*Calculated by excluding “I was vaguely remember” from the response to “Falling asleep.” **Calculated by excluding “I was a little sleepy” from the response
to “Wake up”.
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Table 3. Comparison of falling asleep and lifestyle habits.

Falling asleep (n = 177)*

I could fall asleep quickly. I had difficulty sleeping.
(n=153) (n = 24) X?value ¢ Pvalue
N % Adjusted % Adjusted
residual residual
Breakfast
I eat breakfast every morning. 145  81.92 3.3 18 1017 3.3 11.13  0.25 0.00%**
(=177 I sometimes do not eat breakfast. 8 4.52 -33 6 3.39 33
Bowel movement
I have bowel movement every day. 100 56.50 1.5 12 6.78 -1.5 2.11 0.11 0.15
(0 =177) I do not have bowel movement every day. 53 29.94 -1.5 12 6.78 1.5
School meal
I always eat a full school meal. 96 54.24 0.8 13 7.34 -0.8 0.65 0.06 0.42
(=177 I sometimes leave part of a school meal. 57 32.20 -0.8 11 6.21 0.8
Snack (lunch to dinner)
I eat a snack four days or more a week. 61 34.46 0.2 9 5.08 -0.2 0.05  0.02 0.83
(=177 I eat a snack less than three days a week. 92 51.98 -0.2 15 847 0.2
Snack (dinner to fall asleep)
I eat a snack four days or more a week. 10 5.65 -1.0 3 3.00 1.0 0.39 -0.08 0.39%
(=177 I eat a snack less than three days a week. 143 80.79 1.0 21 1186  -1.0
Exercise
I exercise three or more days a week. 126  71.19 1.8 16 9.04 -1.8 322 014 0.07
n=177) I exercise less than two days a week. 27 15.25 -1.8 8 4.52 1.8
Cram school
I am going to cram school. 126 71.19 1.2 16 9.04 -12 1.51  0.09 0.22
(=177 I am not going to cram school. 27 15.25 -12 8 4.52 1.2
Physical strength
High 90 51.14 1.2 11 6.25 -1.2 1.52 0.09 0.22
(n=176)
Low 62 35.23 -1.2 13 7.39 1.2

Pearson’s chi-squared test. “Fisher's exact test; ***: p < 0.001. *Calculated by excluding “I was vaguely remember” from the response to “Falling asleep.”

Table 4. Correlation among time spent using media, body temperature, sleep quality, length of sleep, and age.

n =226
Sleep quality Watching TV Using internet Playing game Length of sleep Age

(points) (hour) (hour) (hour) (hour) (years)
Body temperature 0.03"™* 0.07™* -0.01™* -0.11™* 0.04™* -0.17*
Sleep quality - 0.13* 0.03%* 0.12%* -0.10™* -0.07**
Watching TV - -0.02%* 0.22** —0.28%** 0.08™*
Using internet - 0.25%** -0.15* 0.30***
Playing game - —0.18** 0.13*
Length of sleep - -0.37***

Spearman’s rank correlation coefficient, n.s: not significant, *: p < 0.05, **: p < 0.01, ***: p < 0.001.
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Table 5. Comparison of body temperature and lifestyle habits.

Body temperature

Low body temperature Normal temperature

(n=35) (n=191) vjie 7 Pvalue
N 0 Adjusted N o,  Adjusted
residual residual

Breakfast

I eat breakfast every morning. 28 12.39 2.4 177 7832 2.4 563 -0.16 0.02*
(=220 I sometimes do not eat breakfast. 7 3.10 2.4 14 6.19 -2.4
Bowel movement

I have bowel movement every day. 18 7.96 -1.0 116 51.33 1.0 1.06 -0.07 0.30
(n=226) I do not have bowel movement every day. 17 7.52 1.0 75  33.19 1.0
School meal

I always eat a full school meal. 30 13.27 3.1 111 49.12 =31 8.46 021 0.00V***
(=226 I sometimes leave part of a school meal. 5 2.21 -3.1 80 35.40 3.1
Snack (lunch to dinner)

I eat a snack four days or more a week. 13 5.75 -0.1 73 3230 0.1 0.02 -0.01  0.90
(n=226) I eat a snack less than three days a week. 22 9.73 0.1 118 5221 -0.1
Snack (dinner to fall asleep)

I eat a snack four days or more a week. 1 0.44 -1.1 15  6.64 1.1 0.49 -0.07 0.48Y
(n=226) I eat a snack less than three days a week. 34 15.04 1.1 176 7788  -1.1
Exercise

I exercise three or more days a week. 26 11.50 —-0.6 150 66.37 0.6 0.31 -0.04 0.58
(n=226) I exercise less than two days a week. 9 3.98 0.6 41 1814 -0.6
Cram school

I am going to cram school. 16 7.08 -0.2 90 39.82 0.2 0.02 -0.01 0.88
(n=226) I am not going to cram school. 19 8.41 0.2 101 4469 -0.2
PSQI

PSQI =6 2 0.88 -0.8 6 2.65 0.8 0.07 -0.05 0.36"
(n = 226)

PSQI<6 33 14.60 0.8 185 81.86 -0.8
Physical strength

High 17 7.56 0.4 102 4533 -0.4 0.13  0.02 0.71
(n = 225)

Low 17 7.56 -0.4 89  39.56 0.4
Falling asleep”

I could fall asleep quickly. 19 10.73 0.0 134 7571 0.0 0.00 0.00 1.00%
(=17 I had difficulty sleeping. 3 1.69 0.0 21 11.86 0.0
Wake up*

I woke up feeling refreshed. 12 11.43 0.3 69 65.71 —-0.3 0.00 0.03  1.00%
(n = 105)

I was sleepy. 3 2.86 -0.3 21 20.00 0.3

Pearson’s chi-squared test. “Fisher’s exact test; *: p < 0.05, ***: p < 0.001. Low body temperature: body temperatures of less than 36°C, Normal temperature:
over 36°C body temperatures. “Calculated by excluding “I was vaguely remember” from the response to “Falling asleep.” **Calculated by excluding “I was a
little sleepy” from the response to “Wake up”.
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well. It was reported that short sleeping times increase appetite [25] [26]. How-
ever in this research, because it was not surveyed whether snacks were prepared
at home or through the childcare providers that they were using, further surveys
are required in the future, including the positive detailed family environment
and habits of regular exercise.

Students who could fall asleep quickly tended to eat breakfast every morning.
Those whose body temperature was normal tended to eat breakfast every morn-
ing, as compared with those whose body temperature was low. It was also re-
ported that if breakfast was not eaten, body temperatures do not rise and intel-
lectual working capacity [27] does not increase and that eating breakfast more
often leads to better students-wake rhythm [28].

In our study, some students responded that “I sometimes do not eat break-
fast” and “I had difficulty sleeping.” These were independent risk factors for
negative arousal.

According to a cross-sectional study targeting middle and high school stu-
dents, the more often they did not eat breakfast, the more they tended to com-
plain about having difficulty sleeping, nocturnal awakening, early-morning
awaking and insomnia [29]. Therefore, it was considered important to eat
breakfast in order to elevate their motivation of performing activities during the
daytime, and improve sleep quality.

As seen from the relationships between sleep quality and lifestyle habits, the
longer the time spent using TV and games, the worse the sleep quality; and the
longer they spent time using TV, games and Internet, the shorter their sleeping
time.

It was also verified that lack of students causes various disorders, causes the
risk of the occurrence of various disorders in autonomic nerve activity [30] [31],
the endocrine system [32]-[37] and the cardiovascular system [38]-[43]. There-
fore, in order to prevent diseases in the future, it is important to acquire a desir-
able life rhythm and maintain enough students from a very young age.

It was reported that the habits of TV watching of elementary school students
is related to the presence or non-presence of sleep disorders [44]. It is clarified
that infant TV watching habits are connected to short sleep times [45]. Also, in
this research, there was a result supporting this precedent study. Regarding the
use of media, time spent using games was related to both TV and Internet, and it
was supposed that playing game was the main purpose of using media. It is,
therefore, important to limit the time spent using games and appropriately use
media in order to secure sleeping time.

The study has several limitations. One of these is the small sample size which
may limit the generalization derived from the findings. As survey sheet prob-
lems, some responses were excluded and calculated: “I was vaguely remember”
from the response to “Falling asleep”; and “I was a little sleepy” from response to
“Wake up”.
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5. Conclusion

The number of students with a good sleep quality who show less than six points
score at the PSQI was 218 (96.5%), and the number of students poor sleep quali-
ty was 8 (3.5%). In the lifestyle habits, it was observed significantly good sleep
quality and the students who eat breakfast every morning. The significant posi-
tive correlation between the sleep quality and the time spent watching TV, the
age and the time using internet. The significant negative correlation was ob-
served among length of sleep, spent watching TV, using internet and playing
games, body temperature and age in addition to length of sleep. The number of
students with body temperature less than 36°C was 35 (15.5%). Those students
did not eat breakfast every morning, and eat school lunch all. Especially, “some-
times do not eat breakfast” and “had difficulty sleeping” were independent risk
factors for negative arousal. This study revealed that sleep quality and body
temperature of elementary school students were related to breakfast intake and
using time of media; the sleep quality and body temperature were related to their
breakfast intake and time spent using media. It was considered very important to
educate toward the students and their guardians that necessity of breakfast in-
take and how to deal with multimedia so that they can acquire a desirable life-
style habits. A more detailed survey on the amount of time media is used for, its
kinds of media, devices, and its influence on students’ mental conditions, physi-
cal conditions, and academic achievement should be implemented in the future.
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