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Relationship between health behaviors and suicidal ideation among the
Korean youth: The mediating effect and contribution of depression

Taeyoung Park’, Heon Choe™"

" Undergraduate Student, Department of Health Services Administration, Yuhan University,
Associate Professor, Department of Health Services Administration, Yuhan University

Objectives: This study analyzed the effect of the relationship between health behaviors and suicidal ideation (the
mediating effect of depression) on the Korean youth. It attempted to find more comprehensive and practical
countermeasures of suicidal ideation by analyzing how lifestyle and health-related factors influence depression
and suicidal ideation in young people in their 20s and 30s. Methods: This study used SPSS 27.0 version to analyze
the raw data collected during the 9th National Health and Nutrition Survey, Year 1 (2020). In addition, a machine
learning model was constructed using Python 3.7 in the Google Colab environment. Results: Using PROCESS
Macro Model 4 analysis, we confirmed the indirect effect of depression on suicidal ideation through the mediating
effect of gender, income level, nicotine dependence, overall fasting status, strength training, and subjective health
perception. In addition, we reconfirmed the variables with high contribution to suicidal ideation and depression
by utilizing machine learning SHapley Additive exPlanation values. Conclusion: This study identified the factors
affecting depression and suicidal ideation, among the Korean youth, which can be used to specify and implement
health promotion and suicide prevention strategies. Based on the results, it is necessary to implement practical
intervention methods that can effectively solve the problems of depression and suicide.
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[Figure 1] Research conceptual diagram
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(Table 1) Characteristics of research participants

N=1,284
Variable Category n %)

Gender Male 572 (44.5)

Female 712 (55.5)

Marriage Married 481 (37.5

Unmarried 803 62.5)

Low 324 (25.2)

Income Middle and low 317 24.7)

(individual) Middle and Top 324 25.2)

Top 319 (24.9)

Level of districts District 1148 (899

Township 136 (10.6)

Frequency of Non-drinking 135 (11.3)

drinking Light drinking 491 (40.9)

(for 1 year) Heavy drinking 574 (47.8)

Nicotine Low 131 46.1)

dependence High 153 (53.9)

Not 461 (38.6)

) A meal 655 (54.8)
Absenteeism

ﬁc;:les than two 79 60

Walk No 117 9.9

(for 1 week) Yes 1,078 (90.2)

Strength training ~ NoO 780 (65.3)

(for 1 week) Yes 415 (34.7)

Aerobic physical ~ Not 454 (38.0)

activity Practice 741 (62.0)

Very good 97 8.1

Good 433 (36.2)

Subjective health  Average 486 (40.6)

Bad 167 (14.0)

Very bad 13 (1.1

Depression No (PHQ-9 < 10) 1,114 93.4)

Yes (PHQ-9 =10) 79 6.6)

I . No 1,202 94.1)

Suicidal ideation Yes 75 5.9
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(Table 2) Depression mediating effect on the impact of sociodemographic and health behavior factors on suicidal
ideation—-Complex sample logistic regression analysis

Variable

[Model 1]
Sociodemographic and health

[Model 2]
Sociodemographic and health

[Model 3]
Sociodemographic and health

(Reference group) Category  pehavior factors—depression  behavior factors—suicidal ideation depiigiﬁ:ﬁgg;f i?ineition
B S.E OR p B S.E OR P B S.E OR P

Gender Female 1.831 0553 6241 .00l 1306 0533 3.691 015 1132 0551 3.103 .043
(ref. Male)
Marriage Unmarried  0.068 0598 1.070 910 0948 0.699 2581 .177 0839 0662 2313 .208
(ref. Married)

Low 0.435 0.783 1.545 580 1.219 0.651  3.385  .062 1.121 0.659 3.069 .092
Income Middl d
(individual) | €ad 1143 0938 0319 226 2049 0809 7759 012 2217 0816 9.183 .008
(ref. Top) OTN

Middle and

Top 0.389 0.763 1.476 .611  1.348 0.768 3.849 .081 1.161 0.779 3.194 .140
Level of districts o 1in 1004 0792 2986 171 1498 0726 4474 040 1454 0785 4282 067
(ref. District)
Frequency of ~ Heavy 0554 1.046 1740 598 26462 0444 3.108 000 27.259 0467 6.887 .000
drinking drinking
(for 1 year)
(ref Light 0.033 1.104 1034 976 25467 0000 1.149 .136 26371 0.000 2.835 .138
Non-drinking)  drinking ' ' ' ' ' ' ' ' ) ' ' '
Nicotine
dependence High 1.645 0.652 5.182 013 0.248 0438 1.281 572 0.037 0.484 0964 .939
(ref. Low)

More thj“ 1113 0684 3045 .107 0371 0637 0413 560 019 0612 1217 .750
Absenteeism two meals
(ref. Not)

A meal 1.297 0.857 3.657 134 1.642 0.669 1382 .015 1.602 0.737 4962 .032
Walk
(for 1 week) No 1.297 0.633 3.365 .059 -0.393 0.632 0675 535 -0.535 0.585 0.586 .303
(ref. Yes)
Strength
training

No 1.213 0612 1.192 775 -0.465 0.648 0.628 474 -0.550 0.716 0577 .444
(for 1 week)
(ref. Yes)
Aerobic physical
activity Practice -0.262 0.769  1.300 .625 -0.490 0.481 1.632  .309 0.417 0.526 1518 .430
(ref. Not)

Very bad 1.995 0915 1.192 032 1300 1.017 3.669 .494 0.201 1.069 1.222 .852
Subjective Bad 0.877 0.628 0.690 166 1.390 0958 4.016  .608 1.192 0968 3.294 .222
health
(ref. Very good) Average -0.473 0.656 0.169 473 -0.515 0979 0598 .087 -0.474 0974 0.623 .628

Good -1.055 0.710 0.085 141 0175 0973 1192 175 0.219 0.952 1.245 .819
Depression . 1890 0717 6619 .010

(ref. No)
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(Table 3) Depression mediating effect on the impact of sociodemographic and health behavior factors on suicidal
ideation-PROCESS macro Model 4

Variable

Depression(PHQ-9)

Suicidal ideation

B SE t ) B SE t p
Gender 0.850 0.210 4.043 .000 0.017 0.283 0.059 953
Depression(PHQ-9) - 0.271 0.027 9.931 .000
F(p)/-2LL(p) 16.344(.000) 421.672(.000)
R? 014 217
Marriage 0.225 0.217 1.035 301 0.765 0.321 2.386 .000
Depression(PHQ-9) - 0.273 0.027 10.053 .000
F(p)/-2LL(p) 1.072(0.301) 415.420(.000)
R? .001 228
Income -0.229 0.0940 -2.445 015 -0.174 0.122 -1.420 156
Depression(PHQ-9) - 0.271 0.027 9.933 .000
F(p)/-2LL(p) 5.976(0.015) 419.637(.000)
R .005 221
Level of districts 0.437 0.345 1.267 205 -0.019 0.422 -0.45 .964
Depression(PHQ-9) - 0.271 0.027 10.005 .000
F(p)/-2LL(p) 1.606(0.205) 421.674(.000)
R .001 217
Frequency of drinking 0.032 0.156 0.207 .836 0.449 0.234 1.916 .000
Depression(PHQ-9) - 0.287 0.300 9.567 .000
F(p)/-2LL(p) 0.043(0.836) 367.925(.000)
R? .000 233
Nicotine dependence 0.776 0.289 2.686 .007 0.730 0.309 2.364 .018
Depression(PHQ-9) - 0.268 0.027 9.876 .000
F(p)/-2LL(p) 7.213(.007) 416.227(.000)
R? .006 226
Absenteeism 0.626 0.181 3.463 .001 0.404 0.238 1.693 .091
Depression(PHQ-9) - 0.271 0.028 9.519 .000
F(p)/-2LL(p) 11.995(.001) 383.476(.000)
R? 011 228
Walk -0.672 0.355 -1.894 .058 0.312 0.454 0.688 492
Depression(PHQ-9) - 0.274 0.028 9.959 .000
F(p)/-2LL(p) 3.586(.058) 421.178(.000)
R? .003 218
Strength training -0.808 0.220 -3.679 .000 -0.084 0.303 -0.278 781
Depression(PHQ-9) - 0.270 0.027 9.906 .000
F(p)/-2LL(p) 13.535 116.750(.000)
R 011 217
Aerobic physical activity -0.165 0.217 -0.762 .446 0.515 0.297 1.737 .082
Depression(PHQ-9) - 0.276 0.028 10.025 .000
F(p)/-2LL(p) 0.581(.440) 418.509(.000**)
R .000 223
Subjective health 1.450 0.115 12.612 .000 0.304 0.166 1.830 067
Depression(PHQ-9) - 0.250 0.029 8.633 .000
F(p)/-2LL(p) 159.061(.000) 120.046(.000)
R? 118 223
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(Table 4) Significance test of indirect effect of parameters

95% CI
Variable Effect BootSE
BootLLCI  BootULCI
Gender 0.230 .062 0.118 0.367
Marriage 0.061 .061 -0.058 0.185
Income -0.062 .029 -0.121 -0.009
Level of 0118 110 -0087 0342
districts
Frequency of .
drinking 0.009 .045 0.082 0.094
Nicotine 0208  .093 0035  0.404
dependence
Absenteeism 0.170 .058 0.064 0.292
Walk -0.184 124 -0.456 0.041
Strength 0084 061 0347  -0.107
training
Aerobic
physical -0.046 .061 -0.167 0.075
activity
Subjective
health 0.362 .058 0.265 0.489

Notes. *Excluding no responding, **Bootstrap samlpes=5,000

B3 B=0.017(p).052= SAFH R [oju|skA] ¢
et AT} A A PA A 259 At g
0.2300.% YUERHT}. bootstrapping A3}, dfst AlE#7F
(BootLLCI=0.118)2} A3t AlZ|FZHBootULCI=0.367) At
olof po] ZgE|z] oz 0.2309 HHAEHI} SASH
Ho=g FoJetrtal & 4= i}, whebs AgEat A A
AN &F0] WiARTE 7= AoE Uyt

AESFELS 2830 B=-0.229(p(.0)E EAIstH o7
Fomet £ = vA= AR UEHHh =25
L 24k Azt B=0.271(p<.001) = EA5H4 0 g2 §-oju|gt
B FFE A= AoE UKl §H, 45530]
A Azt v A= A 3= B=-0.174(p).05)= 79
nlslA] okttt ASSET A A7 BAOA -5
7HH a3 k2 -0.062& YERGT. bootstrapping 23
slet Al#427HBootLLCI=-0.121)2} AFgt A2 427KBoot
ULCI=-0.009) Atolo]l 0o] E3SHE|R] gkorm& -0.0629]
BN BASH o R Rolsirtal T 4= Stk wEbA
AE5PE A A7 BA A 259 MBS 7HA]
£ A0F YEit

U3E gErs $25° B=0.776(p( 0DE A
0= FouRt A(HA I vA= ALE UEith &

S5 A 7] B=0.268(p<.001) & EAsHA o7 -9
o3t AHA IS v|A= ALE YETth Il o9&
T 24 AZbof B=0.730(p<.01)Z FAIsHE & Folu]
g AHA I v Ao ettt UIH oEr
oF ZMr AYZE A A AT gHe 0.208F YERGTH
bootstrapping 23, 513t 41E]-F7HBootLLCI=0.035)2F
Ayet A& T7HBootULCI=0.404) Atelofl oo] Egtw]A] oF
ou= 0.2089 7AWt SASH o E Fofsitta &
4= Qo wEbA Yaig oo} A4 A7 JA A &
o] WHAETE 7HA= ALE UEkith

ZLYLE o= 92350 B=-0.808(p<.001)ZE SAS}
Hog Fougt R S vA= A= YEuith
252 A A7tof B=0.270(p{.001)Z SASH o= &
oQulgt A JFS vX= AR YER v, &
P25 ofFE= A AZof| B=-0.084(p).05= 24 &3t
© BAECE foulstA] gttt 28 ofFet &
A AZE AN 2359 A= -0.0842 YERE
t}. bootstrapping 23, 513t A1Z7HBootLLCI=-0.347)
3} A A1ZTL7HBootULCI=-0.107) Ale]of 00] E3HE]A]
gouz -0.0849 AT} SATHCE Fositta
S 4= Stk wEbA 2R o et A A7 BA A
$-&50] HaTE 7= AoE YERT

S AR -3 B=1.450(p(.00)Z FAIS
Hog Fougt H(HH JFE vA= A= YEuith
$-232 A A Zof| B=0.250(p<.00)E TATHH O E &
Qulgt A JFS vX= AR YER v,
TR AZRIA = A4 AZtoll B=0.304(p).05)Z A A &
Iz BAE O R [ou|siA] Aokt FA AZRIA|L}
A A7 BAPRA oi7f4=e] 7Ed ATt gh2 03628 YE
ST} bootstrapping 22, 5kt 41247 HBootLLCI=0.265)
3 ARE Al T7HBootULCI=0.489)At0]o] 00] EFHE|A]
gouz 03629 7HRITF SATH R R[OSttty
S &= k. whebA 3 A73AA L} A A2 A oA
$-250] HaTE 7= AoE YERT.
IHH AL o F 9 AFA Y, 35 HE, St A H,
A7) o7, fAA AAEs of i St ZH4A AYZE TA A
239 "7/EF= bootstrapping ZIFol|A 7251
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[Figure 2] Contribution of depression mediating effect on the impact of sociodemographic and health behavior factors on
suicidal ideation
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