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A fundamental research to practice the problem finding and solving class
for the lifestyle unit in school health education
- Survey and analytics to create teaching resource using statistics materials
of sleep habits -
JO Hirotaka

Abstract

This study aimed to obtain useful statistical materials as teaching resource for middle and high
school health education against the background of the deterioration of children’ s sleep habits and
the needs for growth of “skill of cognition, judgment, and expressive” in the new official curriculum
guideline. 1,538 male middle and high school students were participated in this study. We conducted
survey with questionnaire contains 28 items related lifestyle over a 6-year period from middle 1 to
high 3 to obtain statistics for each school year and longitudinally. The main results obtained from the
analysis of this study are the followings.

1. Frequency distributions with homogeneity of bedtime, bedtime, sleep duration, depth of sleep,
and awaking condition were created by a year unit from middle 1 to high 3.

2. Compared to the large-scale survey, although the subjects in this study were about 10 to 20 min-
utes later in bedtime and about 10 to 20 minutes shorter in sleep duration, quality of sleep, awaking
condition, and deterioration with grade progress were same with the large-scale survey.

3. As a result of analysis for longitudinal changes in sleep behavior, 10 to 20% of middle students
improved their homogeneity of bedtime, bedtime, and sleep duration, and 40 to 60% of students
maintain them.

4. Improvements in sleep behaviors were associated with improvements in the awaking condition,
the amount of breakfast, and the quality of school life.

By presenting these results as statistical materials for school health classes, students will be able to
judge the quality of their sleep habits based on more accurate information, and it will be possible to
prepare positive teaching resources about the effect of improved sleep. Therefore, it is thought that

“problem finding” and “thinking solutions” described in the goals of the health education field in

new national curriculum guidance will be promoted.

Keywords : School health education, statistics materials, teaching resource, problem finding and solv-
ing
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Figure 1. The number of subjects by surveyed year and grad
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Table 2. Frequency distribution of “homogeneity of bedtime” .

A (%)

20144 20154 20164 20174 20184 20194 BE
== RE- 3= [EJEIIM 42 (34.1) | 26 (21.5)| 43 (35.0)| 45 (36.6) | 38 (31.4)| 48 (40.0) [242 (33.1)
L= ELC 76 (61.8) | 92 (76.0)| 70 (56.9)| 68 (55.3)| 70 (57.9) | 64 (53.3) |440 (60.2)
E51E5THS 5 (41)] 3 (25| 10 (81)| 10 (8.1)| 13 (10.7)| 8 (67| 49 (6.7)
2| EBHIZFEIXRLC 41 (33.6) | 28 (23.0) | 25 (21.4)| 41 (35.3)| 42 (34.4)| 48 (40.7) |225 (31.4)
L= ELC 71 (58.2) | 90 (73.8)| 80 (68.4)| 61 (52.6)| 71 (58.2) | 59 (50.0) |432 (60.3)
E5E5THD 10 (82| 4 (33)] 12 (103)| 14 (12.1)| 9 (74| 11 (9.3)| 60 (8.4)
3| EHIFEIZRC 42 (35.6) | 37 (30.1) | 35 (29.9)| 36 (29.5)| 34 (27.9)| 41 (34.5) [225 (31.2)
L= EIC 59 (50.0) | 76 (61.8) | 62 (53.0)| 75 (61.5)| 83 (68.0)| 71 (59.7) |426 (59.1)
E51E5THS 17 (14.4)| 10 (8.1)| 20 (17.1)| 11 (9.0)| 5 (41| 7 (59| 70 (9.7)
=1 |8801FFRLC 37 (23.3)| 29 (18.0)| 38 (23.8)| 38 (23.8)| 45 (28.0)| 36 (23.4) |223 (23.4)
Wz ELC 96 (60.4) |107 (66.5) |100 (62.5)| 98 (61.3)| 96 (59.6) | 96 (62.3) |593 (62.1)
E5E5THS 26 (16.4)| 25 (15.5) | 22 (13.8)| 24 (15.0)| 20 (12.4)| 22 (14.3)|139 (14.6)
B2 |E0IFFERL 37 (24.7) | 39 (24.8) | 17 (10.6) | 39 (25.2) | 47 (29.6) | 32 (20.9) [211 (22.6)
Fuf=LEL 87 (58.0) | 96 (61.1) [107 (66.9) | 89 (57.4)| 85 (53.5)| 95 (62.1) |559 (59.9)
E51E5THS 26 (17.3)| 22 (14.0)| 36 (225)| 27 (17.4)| 27 (17.0)| 26 (17.0) |164 (17.6)
23| EBIXIERELC 39 (28.1)| 27 (17.6) | 34 (22.4)| 34 (21.1)| 36 (22.4)| 34 (23.1)|204 (22.3)
W= EC 72 (51.8) |100 (65.4)| 90 (59.2)| 91 (56.5)| 98 (60.9) | 75 (51.0) |526 (57.6)
s E5THD 28 (20.1)| 26 (17.0)| 28 (18.4)| 36 (22.4) | 27 (16.8) | 38 (25.9) |183 (20.0)

£ 3 [FREREL) | o BER A

Table 3. Frequency distribution of “bedtime” . (%)
(']

20144 20154 20164 20174F 20184 20194 BE
1 (228 &Y BT 20 (16.4) | 26 (21.7) | 14 (11.4)| 24 (19.7) | 22 (17.9)| 22 (18.3) |128 (17.5)
22855 72 (59.0) | 63 (52.5) | 64 (52.0)| 54 (44.3)| 67 (54.5)| 55 (45.8) (375 (51.4)
23K A 30 (24.6) | 30 (25.0) | 41 (33.3)| 40 (32.8) | 28 (22.8)| 32 (26.7) |201 (27.5)
(0]:=3=y 0 (0.0 1 (08)| 4 (33| 4 33| 3 (4| 10 (83)| 22 (3.0
185 LARE 0 (0O)| 0 (O] 0 (0] 0 (O] 3 (24| 1 (08| 4 (05
th2| 22/ LU BT 10 (82)| 6 (49| 11 (93)] 10 (8.7)| 17 (13.9)| 12 (10.2)| 66 (9.2)
2285 E 41 (336)| 49 (39.8) | 36 (30.5) | 35 (30.4) | 55 (45.1)| 57 (48.3) |273 (38.0)
23B 49 (40.2) | 55 (44.7) | 51 (43.2) | 51 (44.3)| 41 (33.6)| 39 (33.1) 286 (39.8)
OFF& 20 (16.4)| 12 (9.8)| 15 (12.7)| 15 (13.0)| 8 (66)| 8 (6.8)| 78 (10.9)
1B LARE 2 (16| 1 (8| 5 (42| 4 @5| 1 (8] 2 AND| 15 (21D
th3| 2265 KU AT 1 (8| 1 (08| 2 (17| 13 (107)| 6 (49| 8 (67)| 31 (4.3)
22855 39 (33.1)| 41 (33.3)| 32 (27.1)| 24 (19.8)| 26 (21.3)| 45 (37.5)|207 (28.7)
23EE 48 (40.7)| 46 (37.4)| 55 (46.6) | 55 (45.5) | 52 (42.6) | 46 (38.3) 302 (41.8)
(W= 23 (19.5) | 25 (20.3) | 12 (10.2) | 19 (15.7)| 26 (21.3)| 15 (12.5) |120 (16.6)
1BFLAE 7 (5.9 10 (81)| 17 (144)| 10 (83)| 12 (98) | 6 (50| 62 (8.6)
=1|228F LY 1 (06)| 4 (5| 3 (19| 1 (©6)| 8 GO 2 13| 19 (20
228 E 16 (10.1)| 27 (16.7)| 30 (18.8)| 25 (15.6) | 27 (16.8) | 19 (12.3) [144 (15.1)
2385 72 (45.3)| 63 (38.9) | 59 (36.9)| 71 (44.4)| 58 (36.0)| 61 (39.6) |384 (40.2)
OB & 55 (34.6) | 49 (30.2) | 51 (31.9)| 43 (26.9) | 55 (34.2) | 55 (35.7) |308 (32.2)
1BFLARE 15 (9.4)] 19 (11.7)| 17 (10.6) | 20 (12.5) | 13 (8.1) | 17 (11.0) [101 (10.6)
=2| 2285 LY 0 (00| 0 (O] 1 (6| 3 (19| 4 (25| 3 (0| 11 (1.2
2285 6 (40)| 7 (45| 14 (88| 12 (7| 11 (70| 15 (99| 65 (7.0
230 E 36 (24.0) | 49 (31.4)| 44 (275)| 50 (32.1)| 39 (24.8)| 40 (26.3) (258 (27.7)
OB & 72 (48.0) | 58 (37.2) | 56 (35.0)| 56 (35.9) | 63 (40.1) | 51 (33.6) |356 (38.2)
165 LARE 36 (24.0)| 42 (26.9) | 45 (28.1)| 35 (22.4)| 40 (255)| 43 (28.3) |241 (25.9)
=3 (2285 LY 3 22 1t ©On| 1 O7n| 2 (12| 2 (12| 2 (G411 (12
2285 E 6 (43)| 1 (07| 6 (B9 3 (19| 3 (1| 4 @n| 23 (25
238 24 (17.3)| 21 (13.7) | 37 (24.2)| 35 (21.7)| 26 (16.1)| 30 (20.4) |[173 (18.9)
OB S 72 (51.8) | 70 (45.8) | 65 (42.5)| 62 (38.5)| 85 (52.8)| 60 (40.8) 414 (45.3)
15 LS 34 (24.5)| 60 (39.2) | 44 (28.8)| 59 (36.6)| 45 (28.0)| 51 (34.7) (293 (32.1)
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Table 4. Frequency distribution of “sleep duration” .

A (%)
20144 20154 20164F 20174 20184F 20194 BE

1 |9RFREILLE 4 33)] 3 (25| 1 (08| 5 @1)| 6 (49| 7 (58)| 26 (3.6)
SRS LA L OB RS R i 37 (30.3) | 37 (30.6) | 29 (23.6) | 34 (27.6)| 31 (25.2)| 30 (25.0)|198 (27.0)
TRERS LA | SRR R 64 (52.5)| 58 (47.9) | 51 (41.5)| 53 (43.1)| 54 (43.9)| 50 (41.7)|330 (45.1)
GRS LU E TR R 17 (13.9)| 21 (17.4)| 35 (28.5) | 27 (22.0)| 28 (22.8)| 29 (24.2)|157 (21.4)
SRR LA b 6B R i 0 00| 2 (7| 6 49| 4 B3| 2 (16)| 4 (33)| 18 (25

5B ) K i 0 (0O)| 0 (O] 1 (08| 0 (O] 2 (16| 0 (00| 3 (04
2| 9BFREILLE 2 (16)| 2 (16)| 1 (08| 0 (00| 6 (49| 4 @4| 15 (21)
QRN LA L OB R K7 17 (13.9)| 17 (13.8)| 14 (11.9) | 22 (19.0) | 24 (19.7) | 24 (20.3) |[118 (16.4)

TR RS LA 8BRS R % 50 (41.0)| 61 (49.6) | 57 (48.3)| 46 (39.7) | 52 (42.6) | 48 (40.7) |314 (43.7)
GRS LA b 7RSI R 46 (37.7)| 38 (30.9)| 35 (29.7)| 38 (32.8) | 36 (29.5) | 37 (31.4)|230 (32.0)
SRR LA b 6 RS F R i 7 G| 5 @] 6 (B1)] 9 (78| 4 B3| 5 42| 36 (50
5B A R 0 (00| 0 (O] 5 (42 1 (9] 0 (0] 0 (O] 6 (0.8
3 |9msfE Ll E 0 (0.0) 1 (08| 3 (25 1 (0.8) 1 (08)]| 0 (0| 6 (0.8
SREFFE LA L OB RA K7 9 (76| 9 (7.3)| 11 (93)] 15 (12.3)| 11 (9.0)| 16 (133)| 71 (9.8)
7HE R LA 8B R R 53 (44.5) | 54 (43.9)| 37 (31.4)| 45 (36.9) | 52 (42.6) | 56 (46.7) |297 (41.0)
GBS LA b 7B RS R % 39 (32.8) | 45 (36.6) | 43 (36.4) | 46 (37.7)| 42 (34.4)| 34 (28.3) (249 (34.4)
SRR LA b 6 RSl R 15 (126)| 12 (9.8)| 15 (12.7)| 12 (9.8)| 13 (10.7)| 12 (10.0)| 79 (10.9)
SEFREIAR 3 (25| 2 (16)| 9 (76| 3 @5]| 3 5| 2 (AD| 22 GO
=1 |9k LI E 1 (6| 1 (6| 0 (0| 2 (13| 0 (00| 1 (06| 5 (05
8RN LU L OB R K 1 (06)| 7 43)| 8 (G0O)| 4 25| 9 G6)| 3 (19| 32 (33
TR LU b 8B R R i 41 (25.8) | 42 (25.9)| 39 (24.2) | 43 (26.9) | 47 (29.0) | 45 (29.2) |257 (26.8)
GRS LA b 7R RS R 57 76 (47.8)| 78 (48.1) | 80 (49.7) | 72 (45.0)| 70 (43.2) | 77 (50.0) |453 (47.3)
SR LA b 6 Rl o iy 34 (21.4)| 30 (185)| 31 (19.3)| 28 (17.5)| 27 (16.7)| 26 (16.9)|176 (18.4)
5B A i 6 (38| 4 (25| 3 (19| 11 69| 9 (6| 2 (13)] 35 @D
=2 |9FFfE L E 0 (00)] 0 (00| 0 (O] 2 (13| 3 (19| 0 (0| 5 (05
SREFFE LA L OB RE K 1 07| 0 (0| 2 (13)] 2 (13| 1 ©6)] 4 26| 10 (1.1)
TRERS LA b 8B RE R 14 (9.3)| 19 (12.1)| 28 (17.5)| 28 (17.9) | 25 (15.8) | 33 (21.6) |[147 (15.7)
GRS LA L 7RSI R 63 (42.0)| 76 (48.4)| 64 (40.0) | 71 (455)| 72 (45.6) | 64 (41.8) (410 (43.9)
SRS LA L 6 RERE R 58 (38.7)| 45 (28.7)| 51 (31.9)| 42 (26.9)| 48 (30.4) | 33 (21.6) |277 (29.7)

5 B i SR 53 14 (9.3)| 17 (10.8)| 15 (94| 11 @1| 9 (BNH| 19 (124)| 85 (9.1
=3 IR LI E 1 @©On| 1 @©On| 1t ©n| 1 (©6)] 1 (06| 1 O] 6 (0.7
QRN LA L OB RE k7 1 On| 0o ol 1 ONn| 2 (12| 2 12| 1 ©N| 7 (08)
TRERS LA | SRR R 12 (86)| 11 (7.3)| 15 (9.9)| 12 (75| 19 (11.8)| 18 (12.2)| 87 (9.5
GRS LA b 7RSI R 55 (39.6) | 58 (38.4)| 71 (46.7)| 79 (49.1)| 76 (47.2) | 60 (40.8) |399 (43.8)
SEERE LA L 6 BFRE R i 59 (42.4)| 60 (39.7)| 50 (32.9)| 53 (32.9)| 55 (34.2) | 46 (31.3)|323 (35.5)

5B ) K i 11 (7.9)] 21 (139)| 14 (92)| 14 (87| 8 (50| 21 (143)| 89 (9.8
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Table 5. Frequency distribution of “depth of sleep”

A (%)
20144 20154F 20164F 20174F 20184F 20194 BE
i1 |\ DE (R EE 28 (23.0) | 25 (20.8) | 26 (21.1)| 43 (35.0) | 36 (30.3) | 27 (22.5) |185 (25.4)
EHECoTY 70 (57.4)| 63 (52.5)| 70 (56.9) | 54 (43.9)| 52 (43.7)| 78 (65.0) |387 (53.2)
ThRYIZELN TS 23 (18.9) | 27 (22.5)| 24 (19.5)| 24 (19.5)| 25 (21.0)| 15 (12.5) |138 (19.0)
HEYELNTLVEL 1 (08| 5 (42| 3 (4| 2 (16| 6 (50| 0 (00| 17 (2.3
2| LN D Y IEEE 28 (23.0) | 25 (20.3)| 19 (16.1) | 27 (23.3)| 43 (35.2) | 25 (21.2) |167 (23.2)
EHECoTY 63 (51.6)| 73 (59.3)| 65 (55.1) | 63 (54.3) | 50 (41.0)| 61 (51.7)|375 (52.2)
TNEYIZELN TS 30 (24.6) | 25 (20.3)| 31 (26.3) | 25 (21.6) | 28 (23.0)| 28 (23.7) | 167 (23.2)
HEYESN T 1 (8] 0 (O] 3 (5] 1 (9| 1 (08| 4 B4 10 (14
3|V D L IRRE 20 (16.8) | 37 (30.1)| 38 (32.2) | 21 (17.2) | 33 (27.0)| 27 (22.7) |176 (24.3)
fEHECoTY 63 (52.9) | 58 (47.2) | 58 (49.2)| 64 (52.5)| 64 (52.5)| 57 (47.9) |364 (50.3)
ThEYIZELSN TS 35 (29.4) | 28 (22.8)| 16 (13.6) | 34 (27.9)| 21 (17.2) | 33 (27.7) |167 (23.1)
HEYESLNTLELY 1 (08| 0 (O] 6 BNDH| 3 25| 4 33| 2 AD]| 16 (22)
1| D1 IR 29 (18.2) | 33 (20.4) | 41 (25.6)| 42 (26.3)| 29 (18.0)| 28 (18.3) |202 (21.2)
#HEEC-OTY 80 (50.3) | 67 (41.4)| 66 (41.3)| 78 (48.8) | 73 (45.3) | 76 (49.7) |440 (46.1)
THRYICELN TS 45 (28.3) | 56 (34.6) | 49 (30.6) | 35 (21.9)| 54 (33.5)| 37 (24.2) |276 (28.9)
HEYESNTLELY 5 G| 6 @ND| 4 (25| 5 @] 5 @ND| 12 (78] 37 (3.9
B2\ D IREE 43 (28.7) | 43 (27.6) | 33 (20.6) | 44 (28.2) | 49 (31.2)| 34 (22.2) |246 (26.4)
EHECoTY 63 (42.0)| 58 (37.2) | 67 (41.9)| 62 (39.7) | 62 (39.5) | 62 (40.5) |374 (40.1)
TNEYIZELN TS 39 (26.0) | 47 (30.1)| 49 (30.6) | 42 (26.9) | 38 (24.2) | 45 (29.4) |260 (27.9)
HEYELN T 5 (33| 8 (1|11 (69| 8 (G| 8 (51| 12 (718)| 52 (5.6)
B3|\ DHiREE 34 (245)| 39 (255)| 32 (20.8) | 42 (26.1) | 42 (26.1)| 38 (25.9) |227 (24.8)
fEHECHoTY 54 (38.8) | 64 (41.8)| 56 (36.4)| 59 (36.6) | 74 (46.0)| 67 (45.6) |374 (40.9)
TREYICELSN TS 48 (34.5) | 42 (27.5)| 58 (37.7)| 53 (32.9)| 39 (24.2) | 35 (23.8) |275 (30.1)
HEYESNTLELY 3 22| 8 (52)] 8 (52| 7 (43| 6 @BN| 7 (48] 39 4.3
6 [ X DIREE | DR
Table 6. Frequency distribution of “awakening condition”
A (%)
20144 20154 20164F 20174F 20184F 20194 BE

h1|BEHERBICSrFuLEE>NS | 9 (74)| 8 (66)| 7 BND| 9 74| 5 41| 6 (50)| 44 (6.0)
RULMFESDIIZRELNS 76 (62.3) | 60 (49.6) | 63 (51.2) | 67 (54.9) | 67 (54.9)| 61 (51.3) |394 (54.0)
BEEN T EtDRESNS | 27 (22.1) | 34 (28.1)| 34 (27.6) | 30 (24.6) | 32 (26.2) | 34 (28.6) 191 (26.2)
WDHEEZDHMDDLY 10 (82)| 19 (15.7) | 19 (154)| 16 (13.1)| 18 (14.8) | 18 (15.1) |100 (13.7)
th2 | BEOLABICOrFvEBEL RS | 6 (49)| 3 (24)| 4 (B4 4 @4H| 11 (90| 7 (59| 35 (4.9
RLMTFESDSIZRELNS 56 (45.9) | 73 (59.3) | 59 (50.4) | 57 (49.1)| 63 (51.6) | 69 (58.5) |377 (52.5)
BEEN T THoKYEEbRESNS | 32 (26.2) | 31 (25.2) | 35 (29.9) | 33 (28.4) | 35 (28.7)| 36 (30.5) |202 (28.1)
WoHEEZDMNDOSLY 28 (23.0)| 16 (13.0)| 19 (16.2) | 22 (19.0)| 13 (10.7)| 6 (5.1) |104 (14.5)
3 | BROLABICOyFoLEELRS | 6 (51)| 5 41)| 4 (34| 10 83)| 7 GBN| 6 (50)| 38 (53)
RLMFESDSIzRELND 68 (57.6) | 63 (51.2)| 67 (56.8) | 63 (52.1) | 61 (50.0) | 64 (53.3) |386 (53.5)
BREENTTHKYERDRESNS | 26 (22.0) | 32 (26.0) | 28 (23.7) | 28 (23.1) | 30 (24.6)| 34 (28.3) 178 (24.7)
WL EEZDANDELY 18 (15.3)| 23 (18.7) | 19 (16.1)| 20 (16.5) | 24 (19.7)| 16 (13.3) |120 (16.6)
B1|BEHERBIC vRvERELND | 6 (38)| 4 (25)| 6 (38)| 8 (5.0)| 10 (62| 3 (19| 37 (3.9
RULMFESDIIZRELNS 76 (47.8) | 76 (47.2)| 65 (40.6) | 85 (53.1)| 72 (44.7)| 80 (51.9) |454 (47.5)
BEEN T THoKYELSRELNS | 42 (26.4) | 48 (29.8) | 41 (25.6) | 42 (26.3) | 39 (24.2)| 35 (22.7) |247 (25.9)
LWDHEEZDHMDBLY 35 (22.0) | 33 (20.5)| 48 (30.0) | 25 (15.6) | 40 (24.8) | 36 (23.4) |217 (22.7)
B2 |BESHERBFI R vERESNS | 5 (33)| 5 (32)| 8 (5.0)| 5 (32)| 12 (76)| 5 (3.3)| 40 (4.3)
RLMTFESDSIzRELND 84 (56.0) | 81 (51.9)| 70 (43.8) | 67 (42.9) | 69 (43.7)| 69 (45.4) |440 (47.2)
BEEM T THoKYLabRESNS | 27 (18.0) | 23 (14.7)| 36 (22.5) | 44 (28.2) | 41 (25.9)| 30 (19.7) |201 (21.6)
WoHEEZDM DS 34 (22.7)| 47 (30.1)| 46 (28.8) | 40 (256) | 36 (22.8) | 48 (31.6) |251 (26.9)
E3|BEHLRABIC vEvEREL RS | 8 (58)| 6 (39)| 7 46)| 8 (5.0)| 6 (37)| 10 (6.8)| 45 (4.9)
RLMFESDSIzRELND 63 (45.3) | 84 (54.9)| 74 (48.4)| 71 (44.1)| 67 (41.6)| 67 (45.6) |426 (46.6)
BMEN T THoKYEbRESNS | 38 (27.3) | 29 (19.0) | 32 (20.9) | 41 (255)| 50 (31.1)| 35 (23.8) |225 (24.6)
WL EEZDA DS 30 (21.6) | 34 (22.2)| 40 (26.1) | 41 (255)| 38 (23.6) | 35 (23.8) |218 (23.9)
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Table 7. Comparison of subjects and surveys
in the average bedtime.

IR REZ)

2014 2016

HRE HP—RAFVR WRE P—RASVR
R 2304 2312 2312 23:05

(n=362) (n=3,844) (n=359) (n=3,565)
BRE 0014 23:50 0013 23:45

(n=448) (n=1,998) (n=473) (n=2,060)
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T8 (RRIZIREZ) O3 — 1 SEE R IEIR IR )
BED L HICEALT 2% L. ERSA
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Y L -EA . 1 O—F T 144%.
20— W T193%. 3 D—EHT17.7%
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Table 8 Comparison of subjects and surveys
in the average sleep duration.

FEERESZ
2014 2016
WHRE P—_RI5VR TRE HP—RAFVX
¥4 787D 7EERE2SS 7855 7BSRE30%
(n=362) (n=3,844) (n=359) (n=3,565)
BIRE  6BERI129  6BERI48S 6BS[E18)  6BSMES2%)
(n=448) (n=1,998) (n=473) (n=2,060)

ALASHERTI 22 AT 12 b L S N T-d R & 7 o
720

MEMRATEY O AS, Moo EIEE I H 0l
HBLHRDG D D0 E ) DR T H7010
7 0 AR LRGSR AT o 720 RIRITEIO
SIEH & ZNPSOEHE % 50 LA R O
b, WA THEWOEEWIEHO [ ki
L OERESHICBVWTEEE 572500 A
%R 1018 L7ze [HRIFREZ] < MEIREER ] (X
TRTOHEE (F100O, @, @), [HE
B xR ] 3P 1 ef3 (@, ). [
BRR O —M < FREEOFFEE] 1T 2
(®©). [FREEEZ O3 —1 < ZE~OHY Hl
Al EF1Edh2 (B, @), [FERZ x &
R EOREE] 133 (@), [HEMREER < IR Y
DEE ] 1FH 1 (@), [HEREEH X R To
fER ] 139 2 (®) 128V THIEH Mo B4R
MBI, WIEEO [t KHER-LOBER
HPEETHLZ EPHLNII R -7,

-
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Table 9. Frequency distribution in longitudinal changes of sleep behavior.

A %)
aallicd h2f R 3

EBRZOH—E %E 51 (14.4%) 67 (19.3%) 62 (17.7%)
i 224 (63.5% 213 (61.2%) 203 (58.0%)

=it 78 (22.1%) 68 (19.5%) 85 (24.3%)

&5 353 (100%) 348 (100%) 350 (100%)

TR wE 21 (5.9% 36 (10.3%) 43 (12.3%)
#HE 156 (44.2%) 176 (50.4%) 177 (50.6%)

Bk 176 (49.9%) 137 (39.3%) 130 (37.1%)

&5 353 (100%) 349 (100%) 350 (100%)

RERR B HE 46 (13.0%) 49 (14.0%) 43 (12.2%)
#3155 (43.8%) 181 (51.6%) 167 (47.4%)

E{k 153 (43.2%) 121 (345%) 142 (40.3%)

&5 354 (100%) 351 (100%) 352 (100%)
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Table 10. Results of cross table examining the relationship between sleep behavior items and other items and residual analysis examining

the relationship in the improvement of both items.

1 $2 3
FRIERF %I x BEAR BFRE A(%) TR %] x EEARBERT A%) AT X x AR AR B RE A%)
FEAR B R FEAR B R REAR B
wE it Bt A&t wE HEH B &it WE HE Bt A&t
ThIERZl SZE 10 (500) 7 (350) 3 (15.0) 20 (100) ThIZEEZ E 14 (389) 17 (472) 5 (139) 36 (100) ThIEREZ SE 16 (37.2) 25 (58.1) 2 (4.7) 43 (100)
#1F 30 (19.2) 92 (59.0) 34 (21.8) 156 (100) |®) #F 31 (17.6) 114 (64.8) 31 (17.6) 176 (100) |@ HF: 24 (136) 98 (554) 55 (31.1) 177 (100)
Ei 6 (34) 54 (30.7) 116 (65.9) 176 (100) B 4 (29) 49 (36.0) 83 (61.0) 136 (100) Ei 3 (23) 44 (338) 83 (63.8) 130 (100)
A5t 46 (13.1) 153 (43.5) 153 (43.5) 352 (100) A5t 49 (14.1) 180 (51.7) 119 (34.2) 348 (100) A5t 43 (12.3) 167 (47.7) 140 (40.0) 350 (100)
HA = 5{E=94.53 (p<0.05) H4 = 5{E=88.82 (p<0.05) h4 = F{E=76.34 (p<0.05)
WE X WEDFHEFTEZE=5.05 (p<0.05) WE X WEDREFEE=4.52 (p<0.05) WE X WEDRAEFIEE=5.32 (p<0.05)
RERZXHEOE AC%) AEBHLH D — M x PREFOREE A%) RERNZ X BHEOE A%)
HEDE FREFOREE HEO=E
RE 2o Bt &it wE HER Bt &&t WE 23 Bt A&t
ThIEEZ SE 13 (619 5 (238) 3 (143) 21 (100) ThERZ thE 22 (328) 40 (59.7) 5 (7.5) 67 (100) ThIERFZI SE 15 (385) 20 (51.3) 4 (10.3) 39 (100)
#1F 52 (338) 66 (429) 36 (23.4) 154 (100) |®)| DH—1E #HF 41 (19.4) 128 (60.7) 42 (19.9) 211 (100) |@® #1F 33 (19.0) 98 (56.3) 43 (24.7) 174 (100)
={k 58 (335) 58 (335) 57 (329) 173 (100) =ik 13 (194) 37 (55.2) 17 (25.4) 67 (100) =ik 23 (18.1) 71 (55.9) 33 (26.0) 127 (100)
&5t 123 (35.3) 129 (37.1) 96 (27.6) 348 (100) A5t 76 (22.0) 205 (59.4) 64 (18.6) 345 (100) &5 71 (209) 189 (55.6) 80 (23.5) 340 (100)

HA = F{E=11.57 (p<0.05)
WE X WEDRHEFIEE=2.63 (p<0.05)

H4 = F{E=10.99 (p<0.05)
WE X HEDRAEFIEZE=2.38 (p<0.05)

FAERZIDH — % X RE~DORYFHH Al

h4 = 5{E=10.04 (p<0.05)
WE X WEDREFEE=2.87 (p<0.05)

RERZIDY— % X RE~DRYHH A%)

RERZ X B E A%)

BREAORYEH BEAORYMEH BiEE
WE fiidcd Bt &it wE HERr Bt &&t WE i 3 Eit &it
TEEZ RE 8 (157) 21 (41.2) 22 (43.1) 51 (100) FERY wE 25 (37.3) 32 (47.8) 10 (149) 67 (100) AERZ E 15 (349) 22 (51.2) 6 (14.0) 43 (100)
DE— #EE 6 (2.7) 108 (48.4) 109 (48.9) 223 (100) (D] DIY—1E #dF 62 (29.1) 108 (50.7) 43 (20.2) 213 (100) |@D #1F 29 (165) 110 (62.5) 37 (21.0) 176 (100)
= 5 (64) 32 (41.0) 41 (526) 78 (100) B 5 (74) 39 (57.4) 24 (353) 68 (100) Eit 13 (100) 78 (60.0) 39 (30.0) 130 (100)
&5t 19 (54) 161 (45.7) 172 (48.9) 352 (100) A5t 92 (26.4) 179 (51.4) 77 (22.1) 348 (100) &5 57 (16.3) 210 (60.2) 82 (23.5) 349 (100)
hA Z5{E=14.7 (p<0.05) 4 —F{E=20.86 (p<0.05) h4A Z5fE=17.46 (p<0.05)
HE X WEDRHEFKZE=3.52 (p<0.05) WE X WEDRHEFIEE=2.25 (p<0.05) WE X WEDREFIEZE=3.51 (p<0.05)
FEER ¥R x BRY DIRS A®%) BEARBF RS x A TOEIR A%)
IRY DS FRTOMER
RE fii3cd Bt &it wE i 353 Eit &&t
FEERASRY SwE 16 (35.6) 22 (489) 7 (156) 45 (100) MEARAERS RE 19 (388) 21 (429) 9 (184) 49 (100)
#1F 25 (162) 99 (64.3) 30 (19.5) 154 (100) |®) #HiF 49 (272) 85 (47.2) 46 (256) 180 (100)
={k 28 (18.3) 87 (56.9) 38 (24.8) 153 (100) =it 16 (134) 60 (50.4) 43 (36.1) 119 (100)
&5 69 (19.6) 208 (59.1) 75 (21.3) 352 (100) &5t 84 (24.1) 166 (47.7) 98 (28.2) 348 (100)

H4 = 51E=10.33 (p<0.05)
WE X WEDREFTEZE=2.89 (p<0.05)

H4 = 5iE=15.92 (p<0.05)
WE X WEDRHEF A ZE=2.58 (p<0.05)
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HLHMATERNCER L. —%4E 2 & 0IARK
FIEERT AL LB, BIRITHOSE,
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