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Association between sleep insufficient type and suicidal ideation
among Korean middle and high school student
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Objectives: The purpose of the study was to examine the association between sleep insufficient type and suicidal
ideation among Korean middle and high school student. Methods: The data for this study was the 2018 Youth Health
Behavior Survey. Sleep insufficient type was classified 4 categories(Type of quantitative and qualitative sufficient;
Type of quantitative insufficient; Type of qualitative insufficient. Type of quantitative and qualitative insufficient).
Multiple frequency and multiple chi-square analysis was performed. And multiple logistic regression analysis was
performed to the association between sleep insufficient type and suicidal ideation for middle and high school
students. Results: 40.1% of middle school students reported that they felt subjective sleep sufficient and slept more
than the average sleep duration while 30.4% of high school students stated they did. For middle school students,
the odds ratio(OR) of suicidal ideation in Type of quantitative insufficient was 1.18 times(95%Cl, 1.05-1.33), in Type
of qualitative insufficient was 1.37 times(95% CI, 1.18-1.60), in Type of quantitative and qualitative insufficient was
1.58 times(95% CI, 1.40-1.77) higher than Type of quantitative and qualitative sufficient. For high school students,
the odds ratio of suicidal ideation in Type of quantitative insufficient was 1.26 times(95%Cl, 1.08-1.47), in Type of
quantitative and qualitative insufficient was 1.20 times(95% CI, 1.05-1.36) higher than Type of quantitative and
qualitative sufficient. Conclusion: Sleep insufficient type and other characteristics for suicidal ideation were different
among middle and high school students. In order to reduce suicidal ideation and suicide mortality, it might need
to improve the sleep insufficient for the students and to intervention by student characteristics.

Key words: suicidal ideation, adolescent mental health, sleep insufficient, health behavior, health survey

[©)

I. M2 17 1098 24.78 02 OFCD B 11.5%0] H]3] &
& # olefe 060D 71 3 71 efe S Holx
EAA dtao] wad 20189 SEuere] AbrEe 3o SR HRolol & a3 £4] F shHelt A

Corresponding author: Soon Young Lee
Department of Preventive Medicine and Public Health, Ajou University School of Medicine, 164 Worldcup-ro,
Yeongtong-gu, Suwon-si, Gyenggi-do, 16499, Republic of Korea
FA (16499 A7= 94 FB+ E=HR 164 oftisty ojatist ofjutelsta Al
Tel: +82-31-219-4878, Fax: +82-31-219-5084, E-mail: solee5301@gmail.com
¥ 2 A= 20199 % FAHER “Dongseo Frontier Project” A[¥of| oJsto] o]fojx AY
* Received: April 12. 2021 * Revised: June 8, 2021 * Accepted: June 21, 2021


https://crossmark.crossref.org/dialog/?doi=10.14367/kjhep.2021.38.2.15&domain=http://ekhep.or.kr/&uri_scheme=http:&cm_version=v1.5

16 EHISHUUBTISEX| HESH H2E
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3 19E AR5k et 15-194] H4AE A
ARG % At 20099 109 H3 10.7%8°014 20154 10
T g 6502 A&Hoz Zhasithyt 20184W 109
B 8.7 UA FHIE HolH thA| F7ske A0
TH(National Statistics office, 2018).

AR ZEE AIA G T AHIA =2 o]ojR|= A4l
7dolHA AHakeY919] et dl&8.lolth(Nock et al.,
2008; Wilcox et al, 2010). AUAZ Y RAL Ao
e Ut o AAZEEC] 20108 19.1%1%
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Conference Panel et al., 2015). 184 U=t H4d
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Boateng, 2020).
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(Table 1) Characteristics of middle and high school students
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Middle school students

High school students

(N=30,229) (N=29,811)
N (9 N (9
Metropolitan 14,600 (48.3) 14,260 (47.8)
Region Urban 13,171 (43.6) 13,483 (45.2)
Rural 2,458 (1 8.1) 2,068 ( 6.9)
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Middle school students

High school students

(N=30,229) (N=29,811)
N (%) N %)
Boy 15,328 (50.7) 15,135 (50.8)
Gender
Girl 14,901 (49.3) 14,676 (49.2)
Grade 1 9,847 (31.2) 9,260 (29.7)
Grade Grade 2 10,092 (33.7) 10,039 (33.2)
Grade 3 10,290 (35.0) 10,512 37.1)

With parent’s

25,463 (84.2)

24,007 (80.8)

Family structure Single-parent family 4,132 (13.7) 4,677 (15.7)
Other 634 (2.1 1,057 ( 3.5)
High 13,704 (46.8) 10,503 (35.6)
Household economic status Middle 13,454 (43.6) 14,354 (48.1)
Low 3,071 ( 9.6) 4,954 (16.3)
High 13,295 (44.7) 10,125 (33.6)
Academic achievement Middle 8,532 (27.9) 8,994 (30.6)
Low 8,402 (27.4) 10,692 (35.8)
Non 27,909 (97.9) 24,252 (90.8)
Smoking amount per day _
(cigarette) 1-9 485 ( 1.7) 1,801 ( 6.7)
>10 119 (0.9 656 ( 2.5)
. Non 27,756 (91.8) 22,617 (75.9)
éls;i}ol consumption per week 1-6 1.972 ( 65) 4218 (14.1)
>7 501 ( 1.7) 2,976 (10.0)
<1 14,542 (48.3) 16,487 (55.4)
Physical activity per week 4 4 (34
(day) 2- 10,574 (34.9) 9,852 (33.1)
>5 5,113 (16.8) 3,472 (11.5)
Non 7,276 (23.7) 8,609 (28.4)
Internet usage time per day o 17.405 (58.0) 17.162 (57.9)
(hours)
>2 5,548 (18.2) 4,040 (13.7)
o No 19,232 (62.7) 17,545 (58.5)
Allergic disease
Yes 10,997 (37.3) 12,266 (41.4)
Low 6,444 (21.4) 4,646 (15.6)
Subjective stress Moderate 12,482 (41.6) 12,156 (41.0)
High 11,303 (37.0) 13,009 (43.4)
Average of sleep duration Mean+SD 7.040.0 5.6+0.0
(hours)
More avg. 13,110 (49.3) 13,054 (47.9)
Sleep duration
Less avg. 13,008 (50.7) 13,756 (52.1)
Sufficient 20,219 (66.7) 14,117 (47.4)
Subjective sleep sufficient
Insufficient 10,010 (33.3) 15,694 (52.6)
No 26,087 (86.2) 25,977 (87.1)
Suicidal ideation
Yes 4,142 (13.9) 3,834 (12.9)
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[Figure 1] Distribution of sleep duration for middle and high school students
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[Figure 2] Subjective sleep insufficient by sleep duration for middle and high school students

p-value for difference of subjective sleep insufficient each grade by sleep duration (analyzed by multiple chi-square test).
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[Figure 3] Suicidal ideation by sleep insufficient type among middle and high school students

Notes. Type 1=Quantitative and qualitative sufficient; Type 2=Quantitative insufficient; Type 3=Qualitative insufficient; Type 4=Quantitative

and qualitative insufficient

D p-value for difference of suicidal ideation with middle and high school students(analyzed by multiple chi-square test).
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(Table 2) Odds ratio in suicidal ideation by demographic, health behavior and sleep insufficient type for middle and high

school students

Middle school students High schoal students

Metropolitan 1.00 1.00

Region Urban 0.88(0.79-0.99) 1.00(0.91-1.11)
Rural 1.09(0.93-1.27) 1.54(1.00-2.37)
Boy 1.00 1.00

Gender
Girl

1.65(1.49-1.83) 1.16(1.04-1.30)
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Middle school students High school students

Grade

Grade 1
Grade 2
Grade 3

1.00
1.04(0.92-1.18)
0.94(0.83-1.08)

1.00
1.15(1.02-1.31)
1.16(1.04-1.30)

Family structure

With parent’s

Single-parent family

1.00
1.15(1.00-1.31)

1.00
1.15(1.00-1.32)

Other 1.55(1.14-2.10) 1.38(1.07-1.78)
High 1.00 1.00
Household economic status ~ Middle 1.04(0.94-1.16) 0.94(0.84-1.04)
Low 1.63(1.42-1.87) 1.35(1.19-1.52)
High 1.00 1.00
Academic achievement Middle 1.16(1.04-1.30) 0.88(0.79-0.99)
Low 1.38(1.23-1.55) 1.06(0.94-1.20)
Non 1.00 1.00
(Scr;o;;fe)moum perday g 1.42(1.04-1.95) 1.26(1.04-1.52)
=10 2.13(1.08-4.23) 1.44(1.06-1.95)
Non 1.00 1.00
éfg)hd consumption per week ¢ 2.07(1.77-2.43) 1.26(1.10-1.44)
=7 2.71(1.92-3.82) 1.04(0.86-1.25)
=5 1.00 1.00
fd};‘/ys)ical activity per week 5 4 0.91(0.79-1.06) 1.14(0.95-137)
<1 0.97(0.84-1.13) 1.23(1.03-1.46)
Non 1.00 1.00
iﬁﬂst usage time per day 1.11(0.99-1.25) 1.08(0.96-1.21)
=2 1.35(1.18-1.54) 1.27(1.09-1.48)
Allergic disease No 100 H00
Yes 1.23(1.03-1.23) 1.06(0.97-1.16)
Low 1.00 1.00
Subjective stress Moderate 2.94(2.33-3.72) 1.68(1.28-2.20)
High 15.14(12.11-18.94) 5.47(4.19-7.15)
Type of quantitative and qualitative sufficient 1.00 1.00
Type of quantitative insufficient; 1.18(1.05-1.33) 1.26(1.08-1.47)
Sleep insufficient type
Type of qualitative insufficient. 1.37(1.18-1.60) 1.12(0.97-1.30)
Type of quantitative and qualitative insufficient 1.58(1.40-1.77) 1.20(1.05-1.36)
IS B AFAGo] & AGY uf FHA] B]  Z50f vl S5 T W, FF AU AREZ SHA] ek
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ISl Wl 2 ol ek AP ZES AMA ol 9EA
A== 220(Nock et al., 2008)0.-2 49| AparAyzt
2 A FEHOIT AT 032 WS, A A2
4 A2 o]o]d 10| ATtHLee & Kwon, 2014; Kim
& Cho, 2019). A4E AT T TRt A Al
A EA 5 B, 9= A%, AU Aoakea 2
2 ARV, L, AEH A} T2 FAAH, 244
A7 (Park & Moon, 2010; Kim, Kim, Seo, Lee, &
Cho, 2014), ¥4 $H3=(Park, 2008; Sohn, 2014)°]
AAAYZY, AFAAE d AEAIE T AP 8c1dS &l
Sioltt. X A2 HAaA9] AR T FAIEN
M7t S7FEes A2, A, AMIA =] &
2 9J2do] S7lellal, BAIAT} Hap)l 23 AEHA
of whE A7, AMIAE, AEA =S 2140l STt
O EZ(Kim & Cho, 2019) FAA 9| A4 5at Tt
o A7 BE SAIBHL 7hol Hagt tigt ZAE
AABETE. T3 Nock 5 (2008)°1 <Jot# AAEA7]
(WHO)lIA =388t A|AI"34177HWorld Mental Health
Survey) Q723 ofx @7}, B, ofAlo} W {7 177] =

SET TSSO AR0ES ST NuMZl ARy 23

71e] g1 A AEAL 5 60%7t Ae AFAYZES shal 1
| Qhol AP RE A=Al HASHGIT) o= A
7t SHA H= 27]0f| AEAEo|Y AHA 2] f9o]
4 Ath= AZ Yugith 2 AHAIRS] F7HEA A ) J
< 19 5 AEAGE Al Aol AU AE Al
S Fdol 1= e 5 2 90%7F B2 71%E Yol A
ABZrS 3t 8] Qe Al vt A9 & ohlzt
o] QoM E AAFZE g 2719 Agou A=
T AP E o]ojA]z H|Zo] WiY- o uE XA
9] 91 8Qls star A7 gHRloletE H o4
S0l et A718Egt 7jYhol F/sithal & & Ut
FAE7] A7 739 YRR 5 skl |
Az sl 159t W2 AtEo] HFEA gt FH
Q1 $HFZ(Mcknight-Eily et al., 2011; Lee et al., 2012;
Lee et al., 2019; Park et al., 2019: Biden et al., 2020)3%
A9l $HSZ(Liu et al., 2013; Grandner et al., 2015)
= 2472y A7) Q13lE =ol AR ARl HSE o
Feob A9l $HSE o FE A 1Rt A4t /lelth
2 A4y F FHAIZEo] 5AZE plRtojoj: Ao R
FHo] SFEITH L SHe B0 S 31.4%, 15
Y 28.8%°1 1L, 8AIZE o HE S A O
FHo| SFEA] el SHT Bl Eo] S 13.9%,

TEAALS 180%1Uk. FHe @B} 2H S

FZo] WhEA] AXBHA] e g HolFk Aty ¥ 4
oI}, olell SwAk} Bo] S WA nFES 3
Tefste] SUNIES SHE TESGT 2SS 99
B i) vl JEe BAs 1 29 53}
o] RIS FA - AA FE2o] vl FA )5S
2o] 118H, A vjEgo] 137, ¥4 - A4 vlBE

o] 1584 £02 AU HRpE AH SRAE
ohet b SHEEgo] Wi ALYz 3T
ok & 4 itk TEY A9 P - WA FE7
190 A mlEET] 47 Al 1268 E9k A
2 nlEE 2o A7} SIS BARCR S5 oot
o). E3 F8pYo] O HEEo] B]s) 1S A
H520] AL} Sigo] A Ut 1M A9
FoHaol wls) Ao SuAze] OFF F20] f
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Supplementary
(Supplementary table 1) Odds ratio in perceived stressful according to health behavior for middle and high school
students
Middle school students High school students
Non 1.00 1.00
Smoking amount per day 1-9 1.43(1.11-1.83) 1.04(0.91-1.19)
(cigarette)
=10 1.13(0.64-2.02) 1.30(1.03-1.64)
Non 1.00 1.00

Alcohol consumption per week

1-6 1.33(1.17-1.51) 1.24(1.14-1.35)
(cup)

=7 1.26(0.94-1.70) 1.26(1.13-1.41)

>5 1.00 1.00
g;yys)lcal activity per week 2-4 1.01(0.93-1.12) 1.12(1.01-1.23)

<1 1.05(0.96-1.15) 1.04(0.94-1.15)

Non 1.00 1.00
Internet usage time per day ) 1.00(0.93-1.08) 1.05(0.98-1.13)
(hours)

=2 1.21(1.10-1.33) 1.16(1.04-1.29)

No 1.00 1.00
Allergic disease

Yes 1.24(1.17-1.31) 1.20(1.13-1.27)

Type of quantitative and qualitative sufficient 1.00 1.00

Sleep insufficient type

Type of quantitative insufficient;
Type of qualitative insufficient.

Type of quantitative and qualitative insufficient

1.45(1.33-1.58)
2.60(2.36-2.87)
3.54(3.29-3.82)

1.40(1.27-1.53)
2.42(2.20-2.66)
3.14(2.92-3.38)

Notes. *Adjusted by socioeconomic factors(region, gender, grade, family structure, household economic status, academic achievement)
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