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The association between depressive status and internet addiction in puberty: A community-based cohort study

*Miri Sato, Kohta Suzuki, Ryoji Shinohara, Sonoko Mizorogi, Zentaro Yamagata(University of Yamanashi, Japan)

Background

Internet addiction (IA) is an emerging health problem in industrialised
countries, especially among adolescents. Problematic use of the Internet
- might negatively impact healthy daily life and emotional stability. Several
prospective cohort studies have examined risk factors for IA, including
internet usage and family factors. Although most of the studies were cross-
sectional, some studies have suggested that IA is associated with psychiatric
disorders such as depression. However, the direction of causality and the
strength of the connection between IA and depression remain unclear. This
~ study aimed to identify the effect of depressive status on IA onset in puberty.

Methods

UNIVERSITY
YAMANASHI

Participants: Students in the 5, 6" and 7" grades (age 1012 years) in 2012
Study design : This community-based cohort study which followed participants for 2 years
Measurements:

Depressive status : Depressive symptoms were assessed using the Birleson Depression Self-
Rating Scale for Children (DSRS). The presence of depressive symptoms was defined using
recommended DSRS cutoff scores (16/ 36 points).

Internet use: Students were asked by using a questionnaire *"How much time do you spend
using the internet every day?”

Internet addiction (IA) : |A was assessed using Young's Internet Addiction Test (IAT).

Procedure : At baseline and after 1 year (Year1), the presence of depressive symptoms was
assessed using the DSRS, and the hours of internet usage were noted. Another one year later
(Year 2), IA was assessed using IAT.

Statistical analyses: First, children who used the internet >2 hours/day at baseline or at Year1
were excluded because these children might already have IA. Second, in puberty, yearly
depressive status was unstable (Figs 1 and 2). Therefore, we categorized children into 3 groups
according to depressive status at baseline and Year 1: those with no depressive symptoms both
atbaseline and Year 1 were placed in Group 1 (reference), those with depressive symptoms

< at either time point comprised Group 2, and
> 8th Th &V

those with depressive symptoms at both time
points were placed in Group 3. We defined IA
as moderate or severe addiction based on IAT

Figl.Prevalence of depressive case (Boys) results (40 and 70 /100 points). Multiple

S \ logistic regression analyses were conducted
” ” ” to examine the associations between
depressive status and IA, adjusting for age
() " G and sex.
Fig2. Prevalence of depressive case (Girls)

Baseline (n=991) Year1 (n=724) Year 2 (n=562)

Not having depressive
symptoms
n=700

No depressive symptoms

IA were defined
Having depressive symptoms in10.2%

n=45

“Missing
(e )
- 3

Fig.3 Flowchart and the number of participants of each follow-up year

Table. Odds ratio (OR) and 95% confidence intervals (Cl) for IA

Clude Adjusted
n  OR" 95%CI OR™ 95%ClI
Group1 541 10 1.0
Group2 42 25 11 - 63 21 09 - &3
Group3 13 100 31 - 321 8.2 25 - 270

SicAdusted by sex nd grade

Discussion

Depressive symptoms among children who did not use the Internet for long
periods of time (< 2 hours/day) were a risk factor for later IA. It was necessary to
include only participantsat risk of the outcome at baseline. Among participants
excluded due to extended use of the Internet at baseline, there was also a higher
prevalence of depressive cases (25% at baseline and 41% at Year 1; data not
shown). Thus, in this study, participants who used the Internet for long periods
at baseline were excluded from analysis. The results of this study suggesta
causal relationship between depressive status and IA. Further studies are
necessary to examine the effect of IA on depression.

Conclusion

Depressive symptoms among children was a risk factor for later IA. When we
consider the prevention of childhood IA, it might be necessary to consider their
mental health problem.
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Results

Background

..,ﬁ\ Internet addiction (IA) has become a serious health Tablea Characteristics of participants at baseline - Afterexcluding chidren who used Intemet
) 4 - problem in industrialized countries, especially among N=781 N=131 ZEUley M Daoale; 1 0w o thln owe 1%
/ it . Internet usage <2hrs. Internet usage =2hrs.
adole.sce'nts. Several studies have examined the ————99&——-——" = = = T ablas The nUmber oEIAStt dants
UNIVERSITY associations between Internet usage, mental health, Sex (make) 302 267 89 8.0
| —_ o 2 % level of IA
VAMANASHI ~andIA. Although most of these studies treated mental Grade 5" 269 344 32 244 average _moderate _severe
health as a comorbidity of IA, it is still unclear whether 6" 251 321 43 328 e E;‘; ; . E 2 ; 8 f % ;
depressive symptoms precede the onset of IA. o “7"' —— ?4671 363;‘ i’g ﬁ: gl 134 (88) 21 (13) 1 (08)
| i i i 1 (£1J CODIESS ¥ BT PRONS : 8" 9 (86) 15 (13) 1 (1)
This study aimed to examine the effects of depressive Weight status (overwaight) 101 130 25 191 S s L
symptoms on later onset of IA. Participate in sports (yes) 408 854 54 69.0 o boy 108 (8) 15 (12) 0 ( )
110 (80) 27 (20) 1 (07)

Bedtime (Mean+SD) 21:50 48,6 min. 22:25 20.4;nin. girl 110 07
o —

Participants: Students in the 5%, 6*" and 7*" grades (age 10-12 years) in 2012
Study design : The community-based cohort study which followed

participants for 2 years Table 3. Odds ratio (OR) and 95% confidence intervals (CI) for IA
Measurements: - =

1) Depressive status : Depressive symptoms were assessed using the Birleson Clude Adjusted
Depression Self-Rating Scale for Children (DSRS). The presence of depressi OR 95%Cl OR 95%Cl
symptoms was defined using recommended DSRS cutoff scores (16/ 36 points). Having depressive symptoms 288 140 - 590 240 110 - 520
2) Others: Hours of Internet use, physical activity, bedtime and weight status Hours of internet usage

3) Internet addiction (IA) : IA was assessed using Young's Internet Addiction never 018 008 - 042 016 007 - 038
Test (IAT). We defined IA as moderate or severe addiction based on IAT results 30min. 033 019 - 057 029 016 - 053
(40and 7o /100 points). 1hour 041 023 - 073 044 024 - 081
Procedure : At baseline, 1) depressive status and 2) the other covariates were 1.5hour ref ref
investigated. Two years later, |A was assessed using IAT. (Fig.1) Over weight 160 093 - 277 140 078 - 3.00
Statistical analyses: First, children who used the internet >2 hours/day at Bedtime (every 1 hour later) 118 092 - 152 096 071 - 1.29
baseline were excluded because these children might already have IA. Second, ¥Adjusted by grade and sex

Adjustingfor age, sex, duration of Internet use, bedtime and weight status,

because these factors were considered as confounders, multiple logistic
regression analyses were conducted to examine the associations between
depressive statusand IA.
Conclusion

e e Depressive symptoms among children was a risk factor for later IA. When we consider the
(iger:o-elg y'ea.'!oxd) (age':z:: y’ea;sscld) prevention of childhood IA, it might be necessary to consider their mental health problems.
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Availability of a simple self-report sleep questionnaire for
9- to 12-year-old children

Mitsuya YAMAKITA,> Miri SATO,? Daisuke ANDO,* Kohta SUZUKI? and Zentaro YAMAGATA?3
'Faculty of Nursing, Yamanashi Prefectural University, Kofu, ‘Department of Health Sciences, *Center for Birth
Cohort Studies, Interdisciplinary Graduate School of Medicine and Engineering, University of Yamanashi, Chuo,
Yamanashi, and “Department of Physical Education, National Defense Academy, Yokosuka, Kanagawa, Japan

Abstract

Self-report questionnaires about sleep habits are useful for population-based studies because of their
low cost. However, there is no valid and reliable self-report sleep questionnaire for elementary
school-aged children. The aim of this study was to examine the availability of a simple self-report
sleep questionnaire for 9- to 12-year-old children. Participants were 58 children aged 9-12 years
from one elementary school in a rural area of Japan. Participants wore an accelerometer for 10
consecutive days and completed the sleep questionnaire twice. Sleep measures included bedtime,
wake time, and assumed and actual sleep duration on weekdays and weekends. The data obtained
from the accelerometer and sleep/wake scoring software were used to assess criterion validity.
Pearson correlation coefficients and Bland-Altman plots were used to evaluate the relationships
between objective and self-reported sleep measures. Test-retest reliability was evaluated using
intraclass correlation coefficients. The correlations between the objective and questionnaire meas-
ures were moderate to high (r=0.45 to 0.90) and significant, except girls’ wake time, assumed sleep
duration, and actual sleep duration on weekends. The Bland-Altman plots indicated that bedtime and
wake time obtained from the questionnaire were underestimated for both weekdays and weekends.
Test-retest reliability of the questionnaire was high, with intraclass coefficients ranging from 0.71 to
0.99. Although caution should be exercised when evaluating sleep duration on weekends, this
simple self-reported sleep questionnaire is a useful tool for assessing sleep habits in 9- to 12-year-
old children, particularly in school-based and large-scale epidemiological studies.

Key words: reliability, school-aged children, self-report questionnaire, validity.

INTRODUCTION

Sleep is important to child development; it affects physi-
cal growth, behavior, and emotional development and is
closely related to cognitive functioning, academic

performance, and attention."* Chronic sleep loss is now
epidemic in children and adolescents worldwide.”®
In Japan, for the 50 years from 1960 to 2010, the
average sleep duration of people aged 10 years or older
decreased by 59 minutes.” Short sleep duration has been
shown to significantly increase the risk of obesity from
childhood to adulthood.*'° Moreover, short sleep dura-

tion may be a risk factor for type 2 diabetes! and
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impaired bone mass accrual in childhood." In light of
the decreased sleep duration and negative consequences
of sleep loss in children, a means of accurately assessing
their sleep habits is essential.

Polysomnography (PSG) is considered the gold
standard of sleep habit measurement, but the cost, time,
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and effort of laboratory studies have produced limited
relevant results, and the large samples required for epi-
demiological studies make this method untenable.”*** In
addition, PSG requires the child to sleep in a laboratory,
thereby altering their typical sleep patterns.'” Another
common sleep measurement method is actigraphy.
Although actigraphy also provides a reliable and objec-
tive estimation of sleep times and interruptions over
multiple days,’*7 it is prohibitively expensive for large
population surveys. Moreover, there is always the poten-
tial for actigraphy monitors, being electrical equipment,
to fail, be damaged, or lose data.'*!’

Due to the limitations of these existing sleep measures,
sleep questionnaires are widely used; however, most
sleep questionnaires are detailed surveys that aim to
identify sleep problems.*® Moreover, a number of studies
of children’s sleep have relied on parental reports for
measuring sleep habits, despite the fact that these often
have limited accuracy because parents become less moti-
vated to complete these forms over a long period.*!
These questionnaires may also be inappropriate or
impractical for school-based epidemiological studies. To
better assess sleep habits in school-aged children, a
simple self-report questionnaire is required.’® In a previ-
ous study, a self-report survey that included usual
bedtime, wake time, and sleep duration was used in a
nationwide survey for schoolchildren?? and school-based
study**** However, these questionnaires have not been
validated.

A self-report questionnaire of sleep habits has been
validated for junior high school students (aged 13-15
years).”” However, no study has examined self-reports of
sleep habits in elementary schoolchildren. In addition,
although there is growing evidence that children as
young as 10 years of age can provide meaningful infor-
mation about their physical activity levels,”*" it is not
clear if self-reports of sleep habits by 9- to 12-year-old
children will be accurate. Therefore, a simple self-report
questionnaire for the evaluation of usual sleep habits in
9- to 12-year-old children would be an efficient and
practical tool. The aim of this study was to assess the
availability of a simple self-report sleep questionnaire,
which included usual bedtimes and wake times, for 9-to
12-year-old children.

METHODS

Study participants

Children from grades 4 to 6 (aged 9-12 years) were
recruited from one school, located in Koshu City,
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Yamanashi, Japan in November 2011. This study was
conducted as a part of the larger Project Koshu; the
details of this project were described in previous
reports.?®* The school was selected because it repre-
sents a typical elementary school in Koshu City based on
the size of school, number of students, and location. All
of the students enrolled in grades 4 to 6 (70 children)
were invited to participate in the study and given infor-
mation sheets and consent forms. Of these, 59 children
(31 boys and 28 girls) agreed to participate.

Standard protocol approvals,
registrations, and participant consent

All participants and their parents gave written informed
consent. This study was approved by the Ethical Review
Board of the University of Yamanashi, School of Medi-
cine, and was conducted in accordance with the Guide-
lines Concerning Epidemiological Research (Ministry of
Education, Culture, Sports, Science and Technology and
Ministry of Health, Labour and Welfare, Japan).

Questionnaire items

The survey questionnaire was composed of depression,
lifestyle, and body image questions® to assess the
mental health and lifestyle of elementary and junior
high school students in Koshu City.* The lifestyle ques-
tions included physical activity, diet, and sleep habits.
Children were asked to recall their usual lifestyle, and to
complete the following instructions: “Please note your
bedtime and wake time on both weekdays and week-
ends.” The children reported their typical bedtime and
wake time in hours and minutes on both weekdays and
weekends.

Objective instruments

To assess an objective measure of children’s sleep-wake
patterns, an accelerometer (Lifecorder [LC], Suzuken,
Nagoya, Japan) and sleep/wake scoring software (Sleep
Sign Act [SSA], KISSEI COMTEC, Nagano, Japan) were
used. The LC is a small device, worn at the waist that
measures physical activity level and physical activity-
related energy expenditure; it is a well-accepted measure
of total daily physical activity in both children®** and
adults.® The LC measures acceleration along the longi-
tudinal axis every 4 s and categorizes the intensity into
11 levels (0, 0.5, and 1.0-9.0; level O corresponds to
0.06 g) every 2 min. Level 0 indicates immobility and
levels 0.5 to 9.0 reflect movement by intensity level.

© 2014 The Authors
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Bedtime

Simple sleep questionnaire for children

Wake time

I Assumed sleep duration |

Dec 12,2011 ¢

(difference between bedtime and wake time) ‘L

T
20:00 22:00 0:00 2:00

T
4:00 6:00 8:00 10:00

Actual sleep duration
__________________________________ Sleep
Sleep start S, kg Sleep end 1 Wake
Time of day

Figure 1 Example Sleep Sign Act (SSA) data from a single night of one child (boy; aged 10 years).
The black bars indicate physical activity intensity as measured by the Lifecorder. The solid line above the black bars shows the

formulated score from the SSA algorithm.

The vertical axis represents a scale of the formulated score. If the score was greater than 1 (horizontal line across the graph),
the status was considered “awake,” and if the score was less than 1, the status was considered “asleep.” Bedtime and wake time
were set manually, while the other sleep parameters were automatically calculated by the SSA algorithm.

The SSA can automatically determine sleep/wake
status from the levels of activity measured by the LC.
Compared with existing sleep assessment tools, such as
PSG and actigraphy, using the LC and SSA can measure
sleep habits in a large number of subjects over the long
term, because it is easy to wear, monitors activity at
home (it does not require a laboratory setting like the
PSG), and costs less than actigraphy. This method has
demonstrated acceptable to good validity in comparison
with the PSG (the concordance rate of PSG was
86.9%),* and is used for monitoring sleep in research®
and clinical settings.*

Sleep/wake status was determined using the SSA algo-
rithm;* if the score was greater than 1, it was recorded
as “awake,” and if the score was less than 1, it was
recorded as “asleep” (Fig. 1). SSA sleep measures
included the following: Bedtime, defined as the last
minute that activity decreased before continuous sleep
status; Sleep start, defined as the first minute of at least
two consecutive minutes of scored sleep after bedtime;
Wake time, defined as the point at which activity
increased after continuous sleep status; Sleep end,
defined as the last minute of at least two consecutive
minutes of scored sleep before wake time; Assumed sleep
duration, defined as the difference between bedtime and
wake time; Sleep latency, defined as the difference
between bedtime and sleep start time; and Actual sleep
duration, defined as sleep end minus sleep start (Fig. 1).

© 2014 The Authors

Bedtime and wake time were set manually. The other
sleep parameters were automatically calculated using
the SSA algorithm.

If activities during sleep were not included in the data
obtained from the LC, we considered this invalid data
and it was excluded. Consistent with a previous study,”
we included participants that had more than five nights
of valid data, including at least four weekday nights
(Sunday through Thursday) and one weekend night
(Friday and Saturday).

Of the participants, two children lost the LC and one
child submerged it in water during the observation
period. Thirteen children had less than four nights of
available data on weekdays or no available data on
weekends. One child did not complete the question-
naire. Therefore, the data of 42 children were analyzed.

Procedure

The participants were provided with information on the
use of the LC. They were asked to wear the LC on the
right side of their waist for 10 consecutive days and
nights (i.e., from 6 December to 16 December 2011, a
period without school events that could affect sleep
habits), except when bathing and swimming. Bedtime,
walke time, actual sleep duration, and sleep latency data
obtained from the LC were downloaded to the SSA.
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Reliability was evaluated using a test-retest design.
We asked participants to fill out the same questionnaire
twice, one week apart, during the study period; specifi-
cally, on day three (9 December 2011) and on the last
day (16 December 2011) of the objective measurement.
The completed questionnaires of 58 children were
analyzed. To examine the validity of the questionnaire,
we compared the second questionnaire with objective
measure (the LC and SSA data).

Statistical analysis

The Student’s t-test and ? test were performed to assess
sample homogeneity in relation to gender. The normal-
ity of the distribution of all variables was assessed before
using the t-test. Because sleep latency had a non-normal
distribution, log transformations were applied. Pearson
correlation analysis was conducted to determine the
associations between the objective and questionnaire
measures. In addition, differences between the objective
measure and questionnaire were examined using paired
t-tests. The degree of agreement between methods was
assessed using 95% limits of agreement according to the
Bland-Altman method.* Bland-Altman plots were used
to show the systematic bias between the questionnaire
and objective data. In accordance with a previous
study,? the standard for satisfactory agreement was set
at an observed difference of less than 30 min. Test-retest
reliability of the questionnaire was assessed using the
intraclass correlation coefficient (ICC) with 95% confi-
dence intervals (Cls).

All statistical analyses were performed using SPSS
statistical software version 19.0 (SPSS Inc., Chicago,
USA). A P-value of less than 0.05 (two-sided) was con-
sidered statistically significant.

RESULTS

Participant characteristics

This study included 59 children. Participation rate was
84.2% and the data of 42 children (20 boysand 22 girls)
were used to examine the validity of the questionnaire
(10, 7, and 3 boys and 6, 9, and 7 girls in the 4th, 5th,
and 6th grades, respectively). The average age of the
participants was 10.2 years (SD = 0.84). The data of 58
children (31 boys and 27 girls) were used to examine
the reliability of the questionnaire (16, 10, and 5 boys
and 8, 11, and 8 girls in 4th, 5th, and 6th grades,
respectively). The average age of this group was 10.2
years (SD = 0.86). The sleep characteristics of the par-
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ticipants are presented in Table 1. Some significant
gender differences were observed. On both the ques-
tionnaire and objective measures, bedtime on weekdays
for girls was about 30 min later and about 1 h later on
weekends than that for boys. On weekdays, the
assumed sleep duration for girls was about 30 min
shorter than that for boys.

Criterion validity

Pearson correlation coefficients between the object-
ive and questionnaire measures are shown in Table 2.
The correlations between the objective and question-
naire measures were positive and significant for all
sleep parameters on weekdays for both genders (r =
0.56-0.90). However, no significant correlations were
found between the objective and questionnaire meas-
ures for wake time (r = 041, P = 0.06), assumed
sleep duration (r = -0.01, P = 0.97), and actual
sleep duration (r = 0.005, P = 0.98) on weekends for
girls.

Test-retest reliability

Table 3 shows the ICC values for bedtime, wake time,
and assumed sleep duration on weekdays and week-
ends. The ICC values ranged from 0.71 to 0.99. On
weekdays, all ICC values for both genders were higher
than 0.81. On weekends, all the ICC values were higher
than 0.87, except for assumed sleep duration in both
genders (boys, ICC = 0.71, 95% CI, 0.48-0.85; girls,
ICC = 0.80, 95% CI, 0.61-0.90).

Agreement rates between objective and
questionnaire measures

To assess the agreement between the objective measure
and questionnaire, limits of agreement according to the
Bland-Altman method®® were obtained. As shown in
Table 4, the a priori level of agreement (30 min)
between the objective and the questionnaire data of all
participants was reached for bedtime -27 (SD: 31.5)
and -25 (43.8) min, wake time —-11 (15.3) and -20
(73.1) min, and assumed sleep duration 16 (34.8) and 4
(82.8) min, for weekdays and weekends, respectively.
Agreement between the objective and questionnaire
data for actual sleep duration on weekends, 26 (82.2),
was also reached. The requirement was not satisfied for
actual sleep duration on weekdays, 38 (33.7) min.
Figure 2 shows the Bland-Altman plots of the difference

© 2014 The Authors
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Table 1 Sleep characteristics of the participants

Simple sleep questionnaire for children

All Boys Girls
=42 n=20 fi= 22
Mean (SD) Mean (SD) Mean (SD) P-value
Self-reported questionnaire
Weekdays
Bedtime 21352 0:50) 21:29 (0:46) 22:13 (0:45) <0.01
‘Wake time 06:39 0:25) 06:36 (0:29) 06:42 (0:20) 0.43
Assumed sleep duration 08:46 0:47) 09:06 (0:39) 08:28 0:47) <0.01
Weekends
Bedtime 22:15 ©0:57) 2145 (0:51) 2241 (0:49) <0.01
‘Wake time 07:20 (1:13) 06:58 (1:16) 07:41 (1:05) 0.06
Assumed sleep duration 09:05 (0:53) 09:12 (0:49) 08:59 0:57) 0.44
Objective measures (LC + SSA)
Weekdays
Bedtime 22:19 0:43) 2250 (0:51) 22535 (0:29) <0.05
Wake time 06:50 ©:2D) 06:45 (0:21) 06:54 0:20) 0.18
Assumed sleep duration 08:31 ©0:37) 08:44 (0:40) 08:19 0:29) <0.05
Actual sleep duration 08:09 0:35) 08:22 (0:39) 07:56 0:28) <0.05
Sleep latency® 00:10 (0:08-0:13) 00:11 (0:10-0:13) 00:09 (0:08-0:19) 0.92
‘Weekends
Bedtime 22:39 (1:03) 22:10 (1:06) 23:06 0:46) <0.01
‘Wake time 07:41 (1:18) 07:14 (1:14) 08:04 (1:15) <0.05
Assumed sleep duration 09:01 (1:12) 09:04 (1:02) 08:58 (1:22) 0.81
Actual sleep duration 08:40 (1:12) 08:45 (1:05) 08:35 (1:19) 0.68
Sleep latency® 00:08 (0:06-0:15) 00:08 (0:06-0:16) 00:00 (0:05-0:13) 0.99
Values are presented as medians (25-75 percentiles). Times are presented as hh:mm. LC, Lifecorder; SSA, Sleep Sign Act.
Table 2 Criterion validity based on Pearson correlation coefficients between objective and questionnaire measures
All Boys Girls
n=42 n=20 n=22
r P-value r P-value r P-value
Weekdays
Bedtime 0.79 <0.001 0.90 <0.001 0.56 <0.01
Wake time 0.80 <0.001 0.76 <0.001 0.85 <0.001
Assumed sleep duration 0.68 <0.001 0.75 <0.001 0.56 <0.01
Actual sleep duration 0.70 <0.001 0.74 <0.001 0.61 <0.01
Weekends
Bedtime 0.74 <0.001 0.83 <0.001 047 <0.05
‘Wake time 0.54 <0.001 0.57 <0.01 041 0.06
Assumed sleep duration 0.17 0.28 0.46 <0.05 -0.01 0.97
Actual sleep duration 0.18 0.24 0.45 <0.05 0.00 0.98

(questionnaire — objective measure) against the mean
[(questionnaire + objective measure)/2] for each sleep
measure for all participants. The differences on week-
days were smaller than on weekends. The mean differ-

© 2014 The Authors

ence lines for bedtime and wake time were below zero,
which graphically shows the systematic bias towards
underestimation on the questionnaire relative to the
objective measure.
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Table 3 Test-retest reliability based on intraclass correlation coefficients for sleep parameters by questionnaire

All Boys Girls
n=>58 n=231 =27
81 8. & ©5% Cl) IEE ©95% Cl) I&a (95% Clb)
Weekdays
Bedtime 0.89 (0.83-0.94) 0.85 (0.71-0.92) 091 (0.81-0.96)
‘Wake time 0.92 (0.88-0.96) 0.95 (0.90-0.98) 0.87 (0.75-0.94)
Assumed sleep duration 0.89 (0.82-0.93) 0.81 (0.64-0.90) 091 (0.81-0.96)
Weekends
Bedtime 0.96 (0.93-0.97) 0.99 (0.97-0.99) 0.90 (0.79-0.95)
‘Wake time 0.88 (0.81-0.93) 0.87 (0.75-0.94) 0.89 (0.77-0.95)
Assumed sleep duration 0.76 (0.63-0.85) 0.71 (0.48-0.85) 0.80 (0.61-0.90)

1CC, intraclass correlation coefficient.

Table 4 Mean difference (SD) and limits of agreement between questionnaire and objective measure

Mean difference (SD) Mean + (1.96 X SD) Mean — (1.96 x SD) P-value
Weekdays
Bedtime -00:27 (0:32) 035 -1:28 <0.001
Wake time -00:11 (0:15) 0:19 -0:41 <0.001
Assumed sleep duration 00:16 (0:35) 1:24 -0:53 <0.01
Actual sleep duration 00:38 (0:34) 1:44 -0:28 <0.001
‘Weekends
Bedtime -00:25 (0:44) 1:01 -1:51 <0.001
‘Wake time -00:20 (1:13) 203 -2:44 0.08
Assumed sleep duration 00:05 (1:23) 2:47 -2:38 0.73
Actual sleep duration 00:26 (1:22) 3:07 —2ul5 0.05

Mean difference was calculated by questionnaire minus objective measure (LC+SSA). Times are presented as hh:mm.

DISCUSSION

This study examined the availability of a simple self-
report sleep questionnaire for 9- to 12-year-old chil-
dren. Overall, the results of this study suggest that the
questionnaire has acceptable to good criterion validity
and test-retest reliability.

The validity of the questionnaire was established
using the objective data of the sleep/wake pattern
obtained by accelerometer and the sleep/wake scoring
software. The Pearson correlation coefficients between
the objective and questionnaire measures for bedtime
and wake-up time on weekdays were comparable to or
slightly better than those reported in previous studies
with participants aged 11-16 years® However, on
weekends, the relationships between the objective and
questionnaire measures for wake time, assumed sleep
duration, and actual sleep duration were not significant
in girls, and weak but significant in boys. This may be
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explained by the variety and flexibility of the weekend
lifestyle of school-aged children. It is likely that bedtime
and wake time on weekdays — especially wake time — are
highly regulated and enforced by parents because of
school starting times. However, because weekends do
not have this restriction, wake time on weekends tends
to be more irregular than that on weekdays. In addition,
a weekend schedule trends to be more flexible and
varied due to certain events such as sports, lessons, and
vacations.'® Similar to these results, previous studies
reported stronger associations in sleep patterns for
weekdays than for weekends.'*** Moreover, in the ques-
tionnaire used in our study, children were asked to recall
sleep behavior during usual school life, but not for a
specific time frame, such as the recent week. In addi-
tion, their weekend sleeping status was measured only
once. Therefore, there was also a possibility that the
weekend schedule actually evaluated differed from the
schedule reported by questionnaire.

© 2014 The Authors
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Figure 2 Bland-Altman plots for each sleep parameter of all participants.
SSA, Sleep Sign Act; SD, Standard deviation. The center parallel lines indicate the mean difference between the methods, and
the upper and lower parallel lines represent the mean difference + 1.965D. The open circles represent girls, while the closed

circles represent boys.

We also evaluated the agreement between our ques-
tionnaire and objective measures by Bland-Altman
plots. The difference ranges for each sleep parameter on
weekends were wider than were those of weekdays, also
likely due to the variability in weekend schedules. Other
studies have reported that the differences in weekend
walke time were larger than those of weekdays;**° there-
fore, our result is consistent with previous results. The
bedtimes obtained from the questionnaire were under-
estimated (about half an hour earlier than the objective
measure) and assumed sleep duration was overesti-
mated (about half an hour longer than the objective
measure). Although we cannot identify the exact reason

© 2014 The Authors

for this difference, it is possible that the SSA algorithm,
which assesses sleep/wake status by measuring motor
activity, interpreted subtle movements in bed as
“awake”. Therefore, the objective bedtime might have
shifted compared to bedtime as measured by question-
naire. Because of this and the effect of sleep latency,
assumed sleep duration as measured objectively might
have been shorter than the sleep duration as measured
by the questionnaire. However, these differences were
within the acceptable limit (less than 30 min)* for most
of the sleep parameters. On the other hand, the differ-
ence for actual sleep duration on weekdays was not
acceptable (38 min).
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Figure 2 Continued.

The sleep questionnaire demonstrated acceptable reli-
ability, with test-retest correlations of better than 0.70.
Although we could not compare the sleep questionnaire
to other sleep measures for school-aged children
because other measures are not available for this age
group, the correlations are in line with the recommen-
dations of Nunnally and Bernstein,* which state that a
coefficient of at least 0.70 is required to ensure sufficient
reliability and that of 0.80 or higher is preferred. There-
fore, the stability of our sleep questionnaire was dem-
onstrated by acceptable test-retest reliability.

However, this study has several limitations. First, we
used an accelerometer and sleep/wake scoring software
as the objective measures of sleep parameters. Ideally,
the questionnaire should be validated against PSG, the
gold standard of sleep assessment measures,” or the
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more commonly used actigraphy.!®#" Our method,
using an accelerometer and sleep/wake scoring software,
assesses sleep by movement in much the same way as
actigraphy. However, it remains possible that the accel-
erometer misinterpreted inactivity during waking hours
as sleep or activity during sleep as waking behaviors.
Nevertheless, this method has been shown to have
acceptable validity in comparison to the PSG* and is
less expensive than actigraphy.

Another limitation is the number of nights used in the
analyses. We used the data of only four weeknights and
one weekend night. This may not have been sufficient to
obtain accurate assessment of usual sleep habits, espe-
cially on weekends. However, good to excellent reliabil-
ity of actigraph measures has been obtained for data
collected over 5 to 7 nights."” Therefore, we thought

© 2014 The Authors
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that the effect of this limitation of our study might be
minimized.

An additional limitation of this study includes the
relatively small number of participants. Hence, the
results of this study may not be completely generalizable
to 9- to 12-year-old children in the general population.
Additionally, we could not classify the participants by
grade level, even though sleep duration decreases as age
increases.”** Therefore, future studies with different
populations, more participants, and longer data collec-
tion periods are required to assess age differences.
Despite these limitations, this questionnaire was self-
reported, simple, easy to answer (as indicated by our
response rate of 98.3%), and was useful for assessing
sleep habits in school-aged children at a negligible cost.

In conclusion, this study indicated that the simple
self-reported sleep questionnaire for 9- to 12-year-old
children correlated well with objective measures for all
sleep parameters on weekdays, and for bedtime and
wake time on weekends. In addition, although the
bedtime and wake time obtained from the questionnaire
were underestimated, the difference between the objec-
tive and the questionnaire sleep measures were within
acceptable limits. Furthermore, the questionnaire was
found to have good test-retest reliability. Although
caution should be exercised when evaluating sleep dura-
tion on weekends, this simple self-reported sleep ques-
tionnaire is a useful tool for assessing sleep habits in
9- to 12-year-old children; furthermore, it seems highly
suitable, given its convenience and economic feasibility,
for use in school-based and large-scale epidemiological
studies.
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INFOEE 87 5 3.1 50 31.4 103 64.8 1 0.6 159 100.0
zF 6 41 79 53.4 63  42.6 0 0.0 148 100.0
eI EE 85F 4 2.4 13 43.2 92 54.4 0 0.0 169 100.0
TF 10 6.1 7 41.0 71 41.0 0 0.0 164 100.0
RE2EE BF 6 3.8 63  40.1 86 54.8 2 1.3 157 100.0
zF 10 5.8 86  49.7 71 445 0 0.0 173 100.0
REIELE 87 5 3.2 4 471 78 49.7 0 0.0 157 100.0
zF 11 1.4 74 50.0 63 42.6 0 0.0 148 100.0
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WDEP-7. TR o (E M2

WDEP-7. TR o IEL
W2HZ51 EEEETSE TALIERGWL EEE 5
N ¢ % AH % A % A % A %
INPAFEE BF 121 771 30 19.1 5 3.2 1 0.6 157 100.0
xF 87 67.4 40 31.0 2 1.6 0 0.0 129 100.0
INFEEEA B5F 106 17.4 24 17.5 6 4.4 1 0.7 137 100.0
XF 99 66.9 45 30.4 4 2.7 0 0.0 148 100.0
INFOELE BF 125 78.6 29 18.2 4 2.5 1 0.6 159 100.0
xF 102 68.9 42 28.4 4 2.1 0 0.0 148 100.0
R FEAE B5F 102 60. 4 59 34.9 8 4.7 0 0.0 169 100.0
xF 96 58.5 61 37.2 i 4.3 0 0.0 164 100.0
RS BF 93 59.2 59 37.6 4 2.5 1 0.6 157 100.0
XF 107 61.8 54 31.2 12 6.9 0 0.0 173 100.0
HEE3EAE BF 106 67.5 45 28.17 6 3.8 0 0.0 157 100.0
TF 79 53.4 60 40.5 9 6.1 0 0.0 148 100.0
WDEP-8. BEMNELLY
W24 Z57% EFESESE TABIERGWL #&[E| H
AH % A % AB % A % A %
INPAFEAE B5F 92 58.6 50 31.8 13 8.3 2 1.3 157 100.0
xF 79 61.2 46 35.7 4 3.1 0 0.0 129 100.0
INEDEFEAE B5F 92 67.2 41 29.9 3 2.2 1 0.7 137 100.0
xF 98 66. 2 39 26.4 1 7.4 0 0.0 148 100.0
INFOEAE B5F 121 76.1 32 20.1 4 2.5 2 1.3 159 100.0
xF 91 61.5 48 32.4 8 5.4 1 0.7 148 100.0
hZ 1 E4E B5F 111 65.7 45 26.6 12 7.1 1 0.6 169 100.0
zF 115 70.1 43 26.2 6 3.1 0 0.0 164 100.0
R FE S B5F 102 65.0 46 29.3 1 4.5 2 1.3 157 100.0
xF 103 59.5 55 31.8 15 8.7 0 0.0 173 100.0
hE3E 4 B5F 124 79.0 30 19.1 3 1.9 0 0.0 157 100.0
xF 107 72.3 38 25.7 3 2.0 0 0.0 148 100.0
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WDEP-9. LWLHBNTILEANT IPHT) EEZD

[WDEP-9. LLBLNTEESTIOHTILER S|

| st mesrzEdR seAscEEhl eEEE |
0% 20% a0% 60% 80% 100%
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[mDEP-10. EETILTRAFHLEES]
‘ mLDEZEDIR OEFEE TN BZAGIESTE ELE

% 20% 40% 60% 80% 100%

w2457 EEESTESE FABITERBL [ &
A% % A% % A % A % A %
INFAFE BF 12 459 67  42.7 18 11.5 0 0.0 157 100.0
zF 55  42.6 51 39.5 23 11.8 0 0.0 129 100.0
INEBEEE BF 87 63.5 37 21.0 11 8.0 2 1.5 137 100.0
¥ 58  39.2 60  40.5 30 20.3 0 0.0 148 100.0
INFOEE BF 109 68.6 42  26.4 7 4.4 1 0.6 159 100.0
¥ 8 52.7 48  32.4 22 14.9 0 0.0 148 100.0
hERIFEE BF 112 66.3 45  26.6 12 7.1 0 0.0 169 100.0
ZF 92  56.1 58 35.4 14 8.5 0 0.0 164 100.0
2 ESE BF 101 64.3 45  28.17 9 5.7 2 1.3 157 100.0
¥ 97  56.1 60 34.7 16 9.2 0 0.0 173 100.0
hE3EL BF 116  73.9 32 20.4 9 5.7 0 0.0 157 100.0
¥ 76 51.4 47 31.8 25 16.9 0 0.0 148 100.0
WDEP-10. £AZFTLWTHLRALHWVERS
WO ZS57 EEEEESTE ZTABIERBL REIE &
A$ % A# % A% % A% % A% %
INPAFSE BF 12 1.6 34 21.7 110 70.1 1 0.6 1567 100.0
¥ 4 3.1 27 20.9 97 75.2 1 0.8 129 100.0
INFEDEA BF 4 2.9 20 14.6 1 81.0 2 1.5 137 100.0
¥ 2 1.4 20 13.5 1256 84.5 1 0.7 148 100.0
INFOEAE BF 4 2.5 10 6.3 142 89.3 3 1.9 159 100.0
¥ 3 2.0 19 12.8 126 85.1 0 0.0 148 100.0
L BF 4 2.4 28 16.6 136 80.5 1 0.6 169 100.0
zF 4 2.4 22 13.4 138 84.1 0 0.0 164 100.0
hEELE BF 6 3.8 24 15.3 126 79.6 2 1.3 157 100.0
TF 6 3.5 25  14.5 142 82.1 0 0.0 173 100.0
REIELE BF 4 2.5 17 10.8 135 86.0 1 0.6 157 100.0
¥ 9 6.1 31 20.9 107 72.3 1 0.7 148 100.0
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WDEP-11. ®B53 LB EMNS5FELCTES [WDEP-11. B5EBotoEnSE(TES]

BF

INgAsEE 0.4/ 108 68.8 0.2 1 : 6 157 100. 0 §
zF 31 24.0 84 65.1 13 10.1 1 0.8 129 100.0 = =7
INEBEE A 27 42 307 80 584 13 95 2 1.5, 137 100.0 I
ZF 25 16,9 108 73.0 14 95 107 148 100.0 ¥ e
INEOE A 87 38 239 103 64.8 17107 106 159 100.0 I
ZF 33 223 101 68.2 13 8.8 107 148 100.0 § s
CESEFS 57 34 201 112 66.3 21 12.4 2 1.2, 169 100.0 ¥ 27
zF 15 9.1 129 787 20 12.2 0 00 164 100.0 ¥ == HE
CEYETS 27 23 146/ 116 73.9 16 10.2 2 1.3 157 100.0 ¥
ZF 15 8.7 132 76.3 26 15.0 0 00 173 100.0 § s
CEXETS BT 34 2170 104 66.2 19 121 0 0.0 157 100.0 8 =3
ZF 18 122 95  64.2 35 23.6 0 0.0 148 100.0 ¥ B
MDEP-12. (o0& 5% LTHELL -
[ muoneir  mesrsrin sTAnCLRGL wEDE
phpasE | BE 17 10.8 7.8 9.5 3 1.9 157 100.0 - g;‘ ___" o o - 1
ZF 4 31 55 42.6 70 543 0 0.0 129 100.0 g o h .
NS A BT 2 1.5 67 48.9 67 48.9 1 0.7 137 100.0 o
ZF 6 41 69 466 73 493 0 0.0 148 100.0 g h .
INE6EE BT 7 44 60 37.7 91 572 106 159 100.0 =N
¥ 3 20 68 459 76 51.4 1 0.7 148 100.0 E .
el g 27 7 4 85 503 76 45.0 1 0.6 169 100.0 = =
zF 9 55 75 457 78 47.6 2 1.2 164 100.0 HE
CEYETS BT 10 6.4 93 59.2 51 325 3 1.9 157 100.0 g7
=¥ 9 52 101 584 62 35.8 1 0.6 173 100.0 =7 I
CEXEFS BT 13 83 79 503 65  41.4 0 0.0 157 100.0 g =
ZF 1 7.4 70 47.3 66 44.6 1 0.7 148 100.0 ¥ > B '
T« B

(A




WDEP-13. RiE&LFIT DMIFET

W28 Z57 EEEEESE FABTERLEL HEEE 5
A % A% % A$ % A% % A% %
INPATEAE BF 105 66.9 44 28.0 8 5.1 0 0.0 157 100.0
xF 100 77.5 23 17.8 6 4.7 0 0.0 129 100.0
INFHESE BF 96 70.1 33 24.1 1 5.1 1 0.7 137 100.0
ZF 14 77.0 21 18.2 6 4.1 1 0.7 148 100.0
INPOFEE BF 12 70.4 36 22.6 8 5.0 3 1.9 159 100.0
ZF 17 79.1 24 16.2 1 4.7 0 0.0 148 100.0
hEIFE BF 105 62.1 52 30.8 12 7.1 0 0.0 169 100.0
zF 116 70.7 45  21.4 3 1.8 0 0.0 164 100.0
hER2 L BF 78 49.17 61 38.9 16 10.2 2 1.3 157 100.0
ZF 108  62.4 49  28.3 16 9.2 0 0.0 173 100.0
RER3EE BF 93 59.2 55 35.0 9 5.7 0 0.0 157 100.0
xF 95 64.2 39 26.4 13 8.8 1 0.7 148 100.0
WDEP-14. CHhLEZER D
W2H 57 EEEEESE ZTABRIEREL [ &t
A% % A¥ % A% % A% % A% %
INPATEE BF 22 14.0 78 49.7 57  36.3 0 0.0 1567 100.0
zF 26 20.2 66  51.2 37 28.17 0 0.0 129 100.0
INEOEAE 57 1 8.0 55  40.1 68 49.6 3 2.2 137 100.0
zF 12 8.1 70  47.3 66 44.6 0 0.0 148 100.0
INPOEE 57 9 5.7 47 29.6 102 64.2 1 0.6 159 100.0
zF 1 4.7 58  39.2 83  56.1 0 0.0 148 100.0
hEIELE 87 8 4.7 40 237 121 11.6 0 0.0 169 100.0
zF 10 6.1 53  32.3 100  61.0 1 0.6 164 100.0
hEELE BF 2 1.3 46  29.3 107  68.2 2 1.3 157 100.0
zF 7 4.0 55 31.8 111 64.2 0 0.0 173 100.0
hE3ELE BF 3 1.9 36 22.9 18 75.2 0 0.0 1567 100.0
zF 8 5.4 55  37.2 85 57.4 0 0.0 148 100.0
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WDEP-15. MY F-BbDRHNT B

Wo3 5% EEEETESE FABIERERL #Em i
AH % A % A % A¥ % A %
INFAFESE BF " 7.0 31 19.7 114 72.6 1 0.6 157 100.0
xF 15  11.6 32 24.8 82 63.6 0 0.0 129 100.0
INEBEEHE BF 1 5.1 23 16.8 105 76.6 2 1.5 137 100.0
xF 7 4.7 36  24.3 105 70.9 0 0.0 148 100.0
INFOEEE BF 1 4.4 17 10.7 134  84.3 1 0.6 159 100.0
xF 3 2.0 25  16.9 120 81.1 0 0.0 148 100.0
REIESE BF 5 3.0 28 16.6 136 80.5 0 0.0 169 100.0
xF 7 4.3 44 26.8 113 68.9 0 0.0 164 100.0
RE2ESE BF 3 1.9 24 15.3 128  81.5 2 1.3 157 100.0
zF 5 2.9 44 254 123 711 1 0.6 173 100.0
hE3EL BF 4 2.5 23 14,6 130 82.8 0 0.0 157 100.0
¥ " 1.4 42  28.4 95  64.2 0 0.0 148 100.0
MDEP-16. FEHRAATWLWTHT CIZTRIZH D
W21 %57 EFEZTESE FABIEFEN EE &t
AH % AH % AH % AH % AB %
INFAEE BF 75  47.8 57  36.3 24 15.3 1 0.6 157 100.0
zZF 59 457 49  38.0 20 155 1 0.8 129 100.0
INEDEAE BF 77 56.2 46  33.6 12 8.8 2 1.5 137 100.0
zZF 61  41.2 70 47.3 17 11.5 0 0.0 148 100.0
INFOEAE BF 94  59.1 49  30.8 14 8.8 2 1.3 159 100.0
zZF 62 41.9 76  51.4 10 6.8 0 0.0 148 100.0
RERIFEE BF 7 42,0 79 46.7 19 11.2 0 0.0 169 100.0
zF 80 48.8 64 39.0 20 12.2 0 0.0 164 100.0
thEpE BF 68 43.3 76  48.4 11 7.0 2 1.3 157 100.0
zF 75  43.4 75 43.4 21 12.1 2 1.2 173 100.0
ek ak= BF 88  56.1 59  37.6 10 6.4 0 0.0 157 100.0
zZF 56 37.8 71 48.0 21 14.2 0 0.0 148 100.0
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WDEP-17. & THIHELLRNT S

INPAFESE BF¥ 6 3.8 9.7 120 6.4 0.0 157 100. 0
zF 4 3.1 32 24.8 92 71.3 1 0.8 129 100.0
INESEEE BF 3 2.2 29 21.2 104 75.9 1 0.7 137 100.0
zF 3 2.0 30 20.3 15 7717 0 0.0 148 100.0
INFOFLE BF 4 2.5 23 14.5 131 82.4 1 0.6 159 100.0
TF 3 2.0 27 18.2 18  79.7 0 0.0 148 100.0
R EE BF 1 4.1 26 15.4 136 80.5 0 0.0 169 100.0
zF 8 4.9 27 16.5 129  78.17 0 0.0 164 100.0
hEE2EL BF 1 0.6 21 11.2 127 80.9 2 1.3 157 100.0
zF 3 1.7 52 30.1 117  67.6 1 0.6 173 100.0
hE3EE BF 2 1.3 20 12,17 135 86.0 0 0.0 157 100.0
zF 9 6.1 55 37.2 83  56.1 1 0.7 148 100.0

WDEP-18. &L THEREHRNT B

WDEP-17. L TEELLEAT B

BLDEEIT mEFEEEIN mTALIL@GL aEEE

INFAFE 0.8 8.2 0.3 1 0.6 157 100.0
ZF 6 4.7 56 43.4 66 51.2 1 0.8 129 100.0
INEDESE BF 12 8.8 49  35.8 75 5417 1 0.7 137 100.0
ZF 5 3.4 56 37.8 87 58.8 0 0.0 148 100.0
INFOEAE BF 10 6.3 51 32.1 96 60.4 2 1.3 159 100.0
TF 9 6.1 59  39.9 80 54.1 0 0.0 148 100.0
hEIFE BF 21 12.4 52 30.8 95  56.2 1 0.6 169 100.0
ZF 9 5.5 42 256 113 68.9 0 0.0 164 100.0
hEp2sE L BF 16 10.2 47 29.9 92 58.6 2 1.3 157 100.0
ZF 11 6.4 61 35.3 100 57.8 1 0.6 173 100.0
hEE3F L BF 10 6.4 51 32.5 96  61.1 0 0.0 157 100.0
ZF 10 6.8 61  41.2 77 52.0 0 0.0 148 100.0
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WDEP-19. Wb Ly LTWLVS

[mpEP-19. LWsLBLTLE]

BLOEEDE BEFEEEIL eBALILEAL e EOE

20% 40% 60% 0% 100%

INFATHE BF 15 9.6 59 37.6 83 52.9 0 0.0 157 100.0
TF 6 4.7 45  34.9 78 60.5 0 0.0 129 100.0
INEBESE BF 7 5.1 50 36.5 9  51.17 1 0.7 137 100.0
zF 7 4.7 55  37.2 86  58.1 0 0.0 148 100.0
INFOEE BF 11 6.9 40  25.2 106  66.7 2 1.3 159 100.0
xF 8 5.4 45  30.4 94  63.5 1 0.7 148 100.0
REIELE BF 17 10.1 46  27.2 106 62.7 0 0.0 169 100.0
=¥ 12 1.3 52 31.7 100 61.0 0 0.0 164 100.0
RE2EL BF 11 1.0 48  30.6 96  61.1 2 1.3 157 100.0
zF 12 6.9 n 41.0 89 51.4 1 0.6 173 100.0
3L BF 6 3.8 43 27.4 108  68.8 0 0.0 157 100.0
zF 9 6.1 66 44.6 73 49.3 0 0.0 148 100.0
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INPAFSE BF 2 1.3 40 255 113 72.0 2 1.3 157 100.0
TF 1 0.8 21 16.3 106 82.2 1 0.8 129 100.0
INPSESE BF 1 0.7 12 8.8 123 89.8 1 0.7 137 100.0
xF 0 0.0 21 14.2 127 85.8 0 0.0 148 100.0
INFOESE BF 0 0.0 17 10.7 140  88.1 2 1.3 159 100.0
ZF 2 1.4 21 14.2 125  84.5 0 0.0 148 100.0
REIEE BF 1 0.6 25 14.8 143 84.6 0 0.0 169 100.0
TF 4 2.4 31 18.9 129 78.7 0 0.0 164 100.0
HhER2 BF 1 0.6 21 13.4 133 84.7 2 1.3 157 100.0
zF 4 2.3 30 17.3 138 79.8 1 0.6 173 100.0
HhEIEE B8F 1 0.6 20 127 136 86.6 0 0.0 157 100.0
¥ 7 4.7 31 20.9 110 74.3 0 0.0 148 100.0
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[WDEP-21. BFEDOUXLACTROT L]

mDEP-21. mEQUXAﬁ<fhbTu
INPAFE S 7.6 48 30.6 96 61.1 1 0.6 157 100.0
xF 12 9.3 46 35.7 n 55.0 0 0.0 129 100.0
INESEHE B5F 4 2.9 24 17.5 108 78.8 1 0.7 137 100.0
xF 5 3.4 35 23.6 108 73.0 0 0.0 148 100.0
INEOESE B5F 5 3.1 22 13.8 131 82.4 1 0.6 159  100.0
xF 8 5.4 24 16.2 116 78.4 0 0.0 148 100.0
hEE 1 EE B5F 2 1.2 27 16.0 140 82.8 0 0.0 169 100.0
xF 10 6.1 39 23.8 115 70.1 0 0.0 164 100.0
hEESE B5F 6 3.8 21 13.4 128 81.5 2 1.3 157 100.0
xF 11 6.4 42 24.3 119 68.8 1 0.6 173 100.0
hE3ESE 5F 3 1.9 27 17.2 127 80.9 0 0.0 157 100.0
xF 15 10. 1 43 29.1 90 60. 8 0 0.0 148 100.0
W05 DRk
INPATES BF 11 7.0 134 5.4 7.6 157 100.0
xF 10 7.8 111 86.0 8 6.2 129 100.0
INESELE 5F " 8.0 114 83.2 12 8.8 137 100.0
XF 12 8.1 131 88.5 5 3.4 148 100.0
INEOEAE B5F 6 3.8 144 90.6 9 5.7 159 100.0
XF 9 6.1 134 90.5 5 3.4 148 100.0
e 4 B5F 13 1.7 148 87.6 8 4.7 169 100.0
xF 12 7.3 149 90.9 3 1.8 164 100.0
R A B5F 12 7.6 142 90.4 3 1.9 157 100.0
XF 20 11.6 150 86.7 3 1.7 173 100.0
hEE3E L B8F 12 1.6 144 91.7 1 0.6 157 100.0
xF 25 16.9 119 80.4 4 2.7 148 100.0
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[mop-2. ot e EBEAE®GS|

[(enl e RcEST sECELLE eEDE

MOD-1. FEC A, HENERTT
£ TEns aEsiEsE mEE :
A# % A % A % A % A %
i | BT 11 657 35 207 23 13.6 0 0.0 169 100.0
%7 ot 555 48 203 25 15.2 0 0.0 164 100.0
theglEE | BT 83 529 48 306 25 15.9 1 0.6 157 100.0
%7 75 43.4) 56 32.4] 42 24.3 0 0.0, 173 100.0
heEdEE | BT 70 446 45 28.7] 42 26.8 0 0.0 157 100.0
%7 47 31.8 59 309 42 28.4 0 0.0 148 100.0
WOD-2. ToTLNBERBEABLS
£ A= 13- Y e
A % A % N ¢ % N ¢ % A %
helgE | BT 135 79.9| 29 17.2 5 3.0 0 0.0 169 100.0
%7 119 72.6| 36 220 9 55 0 0.0 164 100.0
s | BT 11 707 32 20.4 13 8.3 1 0.6 157 100.0
%7 121 69.9) 36 20.8 16 9.2 0 0.0 173 100.0
hEdgE | BT 126 80.3 29 18.5 1 0.6 1 0.6 157 100.0
%7 98 662 38 257 12 8.1 0 0.0 148 100.0
MOD-3. ABEHBNE, WU LERMETHERHBABILS
7 hERs mcimee ®E 5
AB % AR % AE % AE % AB %
heplfE | BT 147 870 17 10.1 5 3.0 0 0.0 169 100.0
&7 126 768/ 24 146 13 1.9 1 0.6 164 100.0
x| BT 132 4.1 16  10.2 7 45 2 1.3 157 100.0
&7 133 76.9) 25 145 15 8.7 0 0.0 173 100.0
hedgE | BT 139 88.5| 12 7.6 6 3.8 0 0.0 157 100.0
&7 100 67.6) 31 20,9 17 11.5 0 0.0 148 100.0
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[mop-4 wLEKEBES BLE, BN T B

mOD-4. S LB EMBHDLE. BYNNT S
£ ateact=R (] ®E B
A$ % A¥ % A % N % A# %
hEIFEE | BT 143 846 19 112 7 41 0 00 169 100.0
&7 131 799 24 146 9 55 0 00 164 100.0
mEoEs | BT 132 841 15 9.6 9 57 1 06 157 100.0
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W28%57 EEEEESE FARBTERLGL [ H
A% % A % A % A % A %
INPAFSE B8F 76 59.8 38 29.9 10 7.9 3 2.4 127 100.0
zF 64 56.6 37 32.17 " 9.7 1 0.9 113 100.0
INFOESE BF 76 49.7 59 38.6 16 10.5 2 1.3 153  100.0
zF 63 48.8 43 33.3 22 17.1 1 0.8 129 100.0
INFOEAE 5F 91 65.5 30 21.6 16 11.5 2 1.4 139 100.0
zF 65 44.2 58 39.5 23 15.6 1 0.7 147 100.0
hERIEE 8F 115 76.2 31 20.5 5 3.3 0 0.0 151 100.0
zF 90 63.4 36 25.4 16 11.3 0 0.0 142 100.0
P2 8F 124 747 31 18.7 " 6.6 0 0.0 166 100.0
zF 105  66.9 34 21.7 18 11.5 0 0.0 157 100.0
REE3ESE B8F 114 74.0 32 20.8 8 5.2 0 0.0 154 100.0
TF 101 59.4 54  31.8 15 8.8 0 0.0 170 100.0
MDEP-10. £ZFTULTHHALLERS
W23 57 EEEEESE FABRIEERL BEEZE B
A% % A % N4 % A % A %
INFAFE B8F 9 7.1 18 14.2 96 75.6 4 3.1 127 100.0
TF 5 4.4 17 15.0 90 79.6 1 0.9 113 100.0
INESEHS B8F 8 5.2 26 17.0 114 74,5 5 3.3 153  100.0
zF 5 3.9 24 18.6 99 76.7 1 0.8 129 100.0
INEOESE B8F 5 3.6 " 7.9 120 86.3 3 2.2 139 100.0
zF 4 2.1 15 10.2 127  86.4 1 0.7 147 100.0
hERIEE 5F 7 4.6 13 8.6 130 86.1 1 0.7 151 100.0
zF 4 2.8 19  13.4 119  83.8 0 0.0 142 100.0
i E 85F 4 2.4 27 16.3 135 81.3 0 0.0 166 100.0
zF 5 3.2 29 18.5 123 178.3 0 0.0 157 100.0
3L B8F 6 3.9 26 16.9 122 19.2 0 0.0 154 100.0
TF 4 2.4 29 17.1 137  80.6 0 0.0 170 100.0
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INZASEHE 827 ——5—-3--9—3! 127 100. 0
TF 23 20.4 78 69.0 1" 9.7 1 0.9 113 100.0
INSSE S 27 33 21.6 100 65.4 19  12.4 1 0.7 153 100.0
TF 38 29.5 76  58.9 14 10.9 1 0.8 129 100.0
INFOELE BF 54  38.8 65  46.8 17 12,2 3 2.2 139 100.0
TF 24 16.3 109  74.1 12 8.2 2 1.4 147 100.0
I EE 27 48  31.8 85  56.3 17 11.3 1 0.7 151 100.0
TF 17 12,0 109 76.8 16 11.3 0 0.0 142 100.0
thEe) 4 BF 38 22.9 107 64.5 20 12.0 1 0.6 166 100.0
TF 20 12.7 110 70.1 26 16.6 1 0.6 157 100.0
HE3E L 27 25 16.2 115 74.17 13 8.4 1 0.6 154 100.0
TF 18 10.6 123 72.4 29 17.1 0 0.0 170 100.0
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INFAFE 9.8 3.9 4 3.1 127 100.0
zF n 62.8 31 27.4 9 8.0 2 1.8 113 100.0
INFESESE BF 55  35.9 81 52.9 14 9.2 3 2.0 153  100.0
zF 55 42.6 58 450 15 11.6 1 0.8 129 100.0
INFEOFE BF 78 56.1 40  28.8 19 13.7 2 1.4 139 100.0
zF 65 44.2 73 49.7 8 5.4 1 0.7 147 100.0
RERIFEE BF 81 53.6 60 39.7 9 6.0 1 0.7 151 100.0
zF 67 47.2 65 45.8 10 7.0 0 0.0 142 100.0
i E BF 13 44.0 73 44.0 20 12.0 0 0.0 166 100.0
zF 65 41.4 79 50.3 13 8.3 0 0.0 157 100.0
3L B8F 54  35.1 856 55.2 15 9.7 0 0.0 154 100.0
ZF 63  37.1 90 52.9 16 9.4 1 0.6 170 100.0
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Wo2b%57% EEEFTZESE ZTAGIERFREL EEE &
A% % A% % AH % A$ % N ¢ %
INFAFEE BF 92 72.4 30  23.6 2 1.6 3 2.4 127 100.0
xF 92 81.4 18 15.9 2 1.8 1 0.9 113 100.0
INSEELE BF 91 59.5 47 30.7 14 9.2 1 0.7 153 100.0
xF 94  72.9 29  22.5 5 3.9 1 0.8 129 100.0
INFOFEAE BF 100 71.9 28  20.1 9 6.5 2 1.4 139 100.0
xF 106 71.4 32 21.8 8 5.4 2 1.4 147 100.0
REFEIESE BF 103 68.2 40  26.5 7 4.6 1 0.7 151 100.0
TF 108  76.1 23 16.2 " 1.7 0 0.0 142 100.0
RE2FESE BF 93  56.0 56  33.7 17 10. 2 0 0.0 166 100.0
xF 103 65.6 47  29.9 1 4.5 0 0.0 157 100.0
RE3ESE BF 75  48.7 68  44.2 " 1.1 0 0.0 154 100.0
TF 103 60.6 55  32.4 12 7.1 0 0.0 170  100.0
MDEP-14. THWWEZR D
W2H%572 EFEETESE TABIERGL EEE it
A % AH % A % A % PN %
INBAFESE BF 17  13.4 51 40.2 57 449 2 1.6 127 100.0
xF 12 10.6 59  52.2 41 36.3 1 0.9 113 100.0
INEDESE BF 14 9.2 73 47.7 65 42.5 1 0.7 1563 100.0
zF 15  11.6 42  32.6 n 55.0 1 0.8 129 100.0
INFOEE BF 12 8.6 41 29.5 84  60.4 2 1.4 139 100.0
zF 5 3.4 64 43.5 77 524 1 0.7 147 100.0
hEEIELE BF 6 4.0 39 25.8 106 70.2 0 0.0 151 100.0
xF 4 2.8 37 26.1 101 7.1 0 0.0 142 100.0
R E 4 BF 1 4.2 39 235 120 72.3 0 0.0 166 100.0
xF 5 3.2 57  36.3 95 60.5 0 0.0 157 100.0
hEE3E A BF 3 1.9 39 25.3 12 727 0 0.0 154 100.0
xF 8 4.7 49  28.8 113 66.5 0 0.0 170 100.0
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W28%57 EEEEESE FARBTERLGL [ H
A% % A % A % A % A %
INPAFSE B8F 8 6.3 16 12.6 100 78.7 3 2.4 127 100.0
zF 1 6.2 24 21.2 79 69.9 3 2.1 113 100.0
INFOESE BF 7 4.6 36 23.5 107 69.9 3 2.0 153  100.0
zF 9 7.0 28 21.17 91 70.5 1 0.8 129 100.0
INFOEAE 5F 5 3.6 24 17.3 108  71.7 2 1.4 139 100.0
zF 4 2.1 22 15.0 19 81.0 2 1.4 147 100.0
hERIEE 8F 3 2.0 30 19.9 118  78.1 0 0.0 151 100.0
zF 8 5.6 28 19.7 106  74.6 0 0.0 142 100.0
P2 8F 4 2.4 30 18.1 132 79.5 0 0.0 166 100.0
zF 9 5.7 39 24.8 108 68.8 1 0.6 157 100.0
REE3ESE B8F 3 1.9 30 19.5 121 78.6 0 0.0 154 100.0
TF 7 4.1 50 29.4 113 66.5 0 0.0 170 100.0
MDEP-16. EHLRAATLWTIH I CITRRIZHS
W23 57 EEEEESE FABRIEERL BEEZE &
A% % A % N4 % A % A %
INFAFE B8F 69 54.3 40  31.5 14 11.0 4 3.1 127 100.0
TF 52  46.0 41 36.3 18 15.9 2 1.8 113 100.0
INESEHS B8F 67 43.8 67 43.8 18 11.8 1 0.7 153  100.0
zF 56 43.4 47  36.4 25  19.4 1 0.8 129 100.0
INEOESE B8F 80 57.6 39 28.1 17 12.2 3 2.2 139 100.0
zF 66 44.9 66 44.9 14 9.5 1 0.7 147 100.0
hERIEE 5F 84 55.6 55 36.4 12 7.9 0 0.0 151 100.0
zF 65 45.8 56 39.4 21 14.8 0 0.0 142 100.0
i E 85F 70 42.2 73 44.0 23 13.9 0 0.0 166 100.0
zF 70 446 63  40.1 24 15.3 0 0.0 157 100.0
3L B8F 64 41.6 72 46.8 17 11.0 1 0.6 154 100.0
TF 61 35.9 87 51.2 21 12. 4 1 0.6 170 100.0

ANESEE | NEaEE

ANEGEE

i | s EIFE

[MDEP-16. FLRATLTET CITRRITHES)

[ slobedr  erarmedf scAticbEnle emEE

0% 20% 40% 60% B80% 100%




WDEP-17. &L TEHEELLENT S mOEP-17. LTHBELLEAT S|

--- --- i - - = - -
EF

#

INFAFESE 5 3.9 21 16.5 6.4 4 3.1 127 100.0 g -

xF 4 3.5 21 18.6 85 75.2 3 2.7 113 100.0 o s
INESEAE BF 4 2.6 35 22.9 12 73.2 2 1.3 153 100.0 % w7 i

xF 6 4.7 28 217 94 72.9 1 0.8 129 100.0 W ons B
INFOEAE BF 4 2.9 21 15.1 112 80.6 2 1.4 139 100.0 g I

xF 1 0.7 21 14.3 122 83.0 3 2.0 147 100.0 a7
hEIEE BF 5 3.3 19 12.6 126  83.4 1 0.7 151 100.0 ﬁ .

xF 6 4.2 26 18.3 10  71.5 0 0.0 142 100.0 4 a5 g
2L BF 5 3.0 30 18.1 131 78.9 0 0.0 166  100.0 ﬁ =7 B

xF 6 3.8 37  23.6 114 72.6 0 0.0 157 100.0 4 oz
hEE3E A BF 2 1.3 32 20.8 19  77.3 1 0.6 154 100.0 4&‘]’. s B

xF 6 3.5 51 30.0 113 66.5 0 0.0 170 100.0 (A
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INPAFSE BF 12 37 29.1 75 59 127 100. 57
ZF 5 33 29.2 74 65 113 100. uz B

INEHESE BF 14 53 34.6 83 b4 163 100. =7
zF 8 35  27.1 85 65 129 100. #F
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WDEP-19. LWL 5L TLS
w2351 EEEEESE FABLTEREL HEEE &
A% % At % A$8 % N % Ak %
INPAFE B8F 9 7.1 39 30.7 76 59.8 3 2.4 127 100.0
zF 5 4.4 33 29.2 74 65.5 1 0.9 113 100.0
INEHESE 87 " 1.2 61 39.9 80 52.3 1 0.7 163 100.0
TF 8 6.2 44 34.1 76 58.9 1 0.8 129 100.0
INFOELE B8F 1 5.0 38 27.3 92  66.2 2 1.4 139 100.0
zF 4 2.1 48  32.17 94  63.9 1 0.7 147 100.0
FEIEE B8F 5 3.3 43 28.5 103 68.2 0 0.0 151 100.0
ZF 9 6.3 46  32.4 86  60.6 1 0.7 142 100.0
R ESE BF 15 9.0 44 26.5 107  64.5 0 0.0 166  100.0
ZF 4 2.5 72 45.9 81 51.6 0 0.0 157 100.0
g3 BF 7 4.5 51 33.1 96 62.3 0 0.0 154 100.0
zF 7 4.1 75 441 88 51.8 0 0.0 170 100.0
WDEP-20. HMERAT D, [FLHNEL
w2351 EEEEESE FALTEREL A &
A% % A % A$8 % N % Ak %
INPAFHE B8F 3 2.4 19  15.0 101 79.5 4 3.1 127 100.0
zF 2 1.8 22 19.5 88 71.9 1 0.9 113 100.0
INFHEAE 87 1 0.7 21 13.7 130 85.0 1 0.7 163 100.0
TF 0 0.0 22 171 106 82.2 1 0.8 129 100.0
INFOEE B8F 2 1.4 11 1.9 124 89.2 2 1.4 139 100.0
zF 1 0.7 8 5.4 137 93.2 1 0.7 147 100.0
FEIEE B8F 1 0.7 13 8.6 137 90.7 0 0.0 151 100.0
ZF 3 2.1 16 11.3 122 85.9 1 0.7 142 100.0
R ESE BF 1 0.6 24 14.5 141 84.9 0 0.0 166  100.0
ZF 3 1.9 21 13.4 132 84.1 1 0.6 157 100.0
g3 BF 1 0.6 24 15.6 127 82.5 2 1.3 154 100.0
zF 3 1.8 36 21.2 130 76.5 1 0.6 170 100.0
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WDEP-21. HHED ) XLALK FThHOT LY

[mDEP-21. #EDUA LA T ROTLY]
NP4 8 6. 3 33 26.0 2 1.6 127 100.0 g =7 S —
ZF 8 7.1 30 26.5 73 64.6 2 1.8/ 113 100.0 = I —
NS5 A BT 8 5.2 25 16.3] 118 77.1 2 1.3 153 100.0 % i: __
ZF 8 6.2 17 13,2 103 79.8 1 0.8 129 100.0 ,,*: e —
INgEEE BT 4 2.9 13 9.4 120 86.3 2 1.4/ 139 100.0 5
zF 4 2.7 271 18.4 114 71.6 2 1.4 147 100.0 u;it - _
SESPS :E 5 3.3 27 17.9, 119 78.8 0 0.0 151 100.0 AR T ——
ZF 13 9.2 29 20.4 98 69.0 2 1.4 142 100.0 4 == I
g4 A 2F 3 1.8 27 16.3 135  81.3 1 0.6 166 100.0 ¥ O
ZF 15 9.6 39 24.8 103 656 0 0.0 157 100.0 o =
T ED 3 1.9 33 21.4 118 76.6 0 0.0 154 100.0 S —
ZF 15 8.8 48 28.20 107  62.9 0 0.0 170 100.0
Wi 5 Dk
% 20% 40% G0% 80% 100%
NS4S A R 3 2.4 109 85.8 15 11.8, 127 100.0 ¥ p
xF 5 4.4 103 91.2 5 4.4 113 100.0 -
INSE5E BF 17 111 118 771 18 11.8, 153 100.0 ;_’L{ +r
ZF 16 12.4) 109 84.5 4 3.1 129 100.0 -
N6 R 8 58 123 885 8 58 139 100.0 g .
xF 9 6.1, 130 88.4 8 5.4, 147 100.0 o
EEAP-ES EE S 7 4.6 138 91.4 6 4.0 151 100.0 % .
ZF 15  10.6] 126  88.7 1 0.7 142 100.0 " e
Y. R 17 10.2] 145 87.3 4 2.4 166 100.0 % .
TF 19 121 136  86.6 2 1.3 157 100.0 gy
EERYES BF 13 8.4, 137 89.0 4 2.6, 154 100.0 % o
ZF 23 13.5) 144 84.7 3 1.8/ 170 100.0 "
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AH % A % A % A % A %
heplEE | BT 113 74.8) 19 12,6 18 11.9 1 0.7 151 100.0
&7 83 58.5 37 261 22 155 0 0.0 142 100.0
ek | BT 02 55.4 43 259 31 18.7 0 0.0 166 100.0
=T 66 42.00 53 33.8 38 24.2 0 0.0 157 100.0
Y E 70 45.5| 56 36.4] 28 18.2 0 0.0 154 100.0
=T 61 359 58 341 51 300 0 0.0 170 100.0
MOD-2. ZoTLBERHLABLS
L oeis EciEse ®E 8
AH % N ¢ % N ¢ % A % N ¢ %
hipigs | BT 128 848 14 9.3 7 4.6 2 1.3 151 100.0
=T 110 77.5) 22 155 10 1.0 0 0.0 142 100.0
s | BT 126 75.9] 35 211 5 3.0 0 0.0 166 100.0
=T 114 726 34 21.7 9 5.7 0 0.0 157 100.0
iy | BT 114 7400 33 21.4 7 45 0 0.0 154 100.0
=7 113 66.5| 43 253 14 8.2 0 0.0 170 100.0
MOD-3. ABEHHE, WECLERMETZLAREABHS
% omhs EsiEmE ®E 8
A % A % A % A % A %
hipigs | BT 131 86.8) 10 6.6 9 6.0 1 0.7 151 100.0
=T 113 79.6 21 14.8 8 5.6 0 0.0 142 100.0
x| BT 142 85.5 20 12.0 4 2.4 0 0.0 166 100.0
&7 115 73.2] 33 21.0 9 5.7 0 0.0 157 100.0
ey | BT 126 8.8 21 13.6 7 45 0 0.0 154 100.0
=T 134 78.8) 28 16.5 8 47 0 0.0 170 100.0
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[mon-5. BmErEEENT EmEHET LB

MOD-4 LB EHEHBLE. BUAAT S
s eis EsiEsE % 5
AH % A % A % A % A %
heplEE | BT 126 83.4 19 126 5 3.3 1 0.7 151 100.0
&7 120 84.5| 15  10.6 7 49 0 0.0 142 100.0
ek | BT 144 6.7 18 10.8 3 1.8 1 0.6 166 100.0
=T 120 76.4 28 17.8 9 5.7 0 0.0 157 100.0
Y E 126 8.8 18 11.7] 10 6.5 0 0.0 154 100.0
=T 123 72.4) 35 206 12 1.1 0 0.0 170 100.0
MOD-5. BuALAES SNTEHPRAEABL
L oeis EciEse ®E 8
AH % N ¢ % N ¢ % A % N ¢ %
hipigs | BT 114 755 28 18.5 8 5.3 1 0.7 151 100.0
=T 108 761 25 17.6 9 6.3 0 0.0 142 100.0
s | BT 124 747, 31 187 11 6.6 0 0.0 166 100.0
=T 114 72.6) 33 210, 10 6.4 0 0.0 157 100.0
iy | BT 102 66.2] 35 227 17 11.0 0 0.0 154 100.0
=7 105 61.8] 40 235 24 14.1 1 0.6 170 100.0
MOD-6. EEAFHENEVDAS, BHTZSES
% omhs EsiEmE ®E 8
A % A % A % A % A %
hipigs | BT 141 93.4 5 3.3 4 2.6 1 0.7 151 100.0
=T 124 873 13 9.2 5 3.5 0 0.0 142 100.0
x| BT 145 8713 20 12.0 1 0.6 0 0.0 166 100.0
&7 128 8.5 21 13.4 8 5.1 0 0.0 157 100.0
ey | BT 137 89.0 9 5.8 8 5.2 0 0.0 154 100.0
=T 140 824 20 118 10 5.9 0 0.0 170 100.0
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AH % A% % N ¢ % N ¢ % N ¢ % g
hEIFE BF 125 82.8 22 14,6 4 2.6 0 0.0 151 100.0 N
zF 102 71.8 24 16.9 16 11.3 0 0.0 142 100.0 b
RE2FE B8F 128  77.1 27 16.3 11 6.6 0 0.0 166 100.0 £
zF 119  75.8 28 17.8 10 6.4 0 0.0 157 100.0
REIFEE BF 115 74.7 29 18.8 10 6.5 0 0.0 154 100.0 g
zF 109  64.1 45  26.5 16 9.4 0 0.0 170 100.0 N
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