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[Table 1] Covariates adjusted in the analysis

Covariates Classification
Gender Female/ Male*
Age
Marital . . .
Current married state / Not being married*
status
Drink Current drinker/ Non-current drinker*
Lifestyle Smoke Current smoker/ Non-current smoker*
Exercise Regular exerciser*/ Non-regular exerciser
Cardiovascular
i Yes / No*
Disease Isease
histo Diabetes Yes / No*
i Hyperlipidemia Yes / No*
Cancer Yes / No*
Monthi Less than 500,000 KRW*/ 500,000 KRW to 1,000,000 KRW/ 1,000,000 KRW to
famil v 1,500,000 KRW/ 1,500,000 to 2,000,000 KRW/ 2,000,000 KRW to 3,000,000 KRW/
incomi: 3,000,000 KRW to 4,000,000 KRW/ 4,000,000 KRW to 6,000,000 KRW/ More than
6,000,000KRW
Education Elementary school graduation or less*/ Middle school graduation /
status High school graduation /College graduation or above.

*

reference group
Note, Survival analysis compares the mortality among groups by calculating how high the risk of death is
in comparison to the reference group
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T dTE IR A% 9 Agsd #d AT AME Ao
s FSE Al =g A o g A (Korean  Genome  and
Epidemiology Study, KOGES—Ansan)?] 2001dHE 20207412 A=
5 vtgo R 8lth. KoGES—Ansan 7% 2001de] <QHibrje] AFsh=
FoAxE BAst 2dntty FA ko] AE A 9 HARES HAAEE IS E

Aol (Kim et al., 2017). HFZx 50129 ¢ FoAxE oz A7 A}

4 FEdAL]l A o] T APEd o APGAETE Slu A ¢k
2 A90=62), Hx A A BE HAE EF SHIA &2 FS
(n=1,088), AFEatA] dskont FHx FAF o]F FAHA 42 A5 (n=501)

EHA Attt ol o), Hx A & A

A F 5 ol AR A m=3)E @7 AN A9eAr) Figure 1).
% 335799 Zolde] 2001d Hz AETA A WA 394004 694
e,
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5,012 from KoGES cohort
(2001-2020)

l --------------------------------- > [1) No information for the date of death (n = 62) ]
[ N=4,950 ]
1) Missing baseline data (n =1,089)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, » | 2) Not tracked after 15t survey (n = 501)
3) Who had baseline cancer that was tracked for less than 5 years (n=3)

[Figure 1] Flow chart of data exclusion procedure
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V. 9743
D AT Folge] AFFATA 54
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vk Hx AR ATFEARES] FrAdHES 48.741(SD=7.5) %o, A
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o, 6007k ol o] 3.7% (=125 2 7F4 AAh A FAS F
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a A 1 ATEASTA Mo ol H FAAsy] Sste] AdujA 2
9

AT AEAE st dauE EaRs dd, Ad 3 o

(F(3,3353)=28.525, p<.001) ¥} FA7]7H(F(3,3353)= 7.682 p<.001) 9]
zFol= Folsktt. FAlA e Z, Insomnia—only w(m=51.4, SD=8.3) 3}
Both—Insomnia—and—Depression 7%  #FoJzx}+=(m=51.6, SD=8.9)
Healthy (m=48.2, SD=7.3)Et} Fddo] =3hvh. F47|3ke] 4+
Healthy #(m=17.8, SD=1.6)¥ Insomnia—onlya(m=17.4, SD=2.8) 9]

Aojuro] Felgh oItk mwARA At ATBALH We F A4

(¥*=65.074, p<.001), AE o]F(¥*=40.037, p<.001), A& F=
(¥*=128.373, p<.001), SF (¥=12.544, p=.006), € 7T2=

(¥*=146.739, p<.001) 183 AIAAAI(¥*=13.276, p=.004)°] At
b Apol7t EAsteE WS E UeRgth A Zojzte] thd ApAsk ArEke
Table 2, 39 A|A|3}$ Tt
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[Table 2] Baseline characteristics of participants by insomnia and depression groups (n=3,357)

Regular exercise Smoking Drinking
Age g ] Not Non- Current Non- Current
Survive Death |Female Male Married RG] Irregular Regular s A e e o
Total (n=33s7) 487 3198 159 1518 1839 3118 239 2,127 1,230 2,541 816 1,524 1,833
, (£7.6) (95.3) (47) (452)  (54.8)  (92.9) 7.1 (63.4) (36.6) (75.7) (24.3) (45.4) (54.6)
Healthy 48.2 2,688 111 1,185 1,614 2625 174 1,768 1,031 2,110 689 1,234 1,565
(n=2,802) (#7.3)  (96.0) (4.0) (42.3)  (57.7)  (93.8) (6.2 (63.2) (36.8) (75.4) (24.6) (44.1) (55.9)
Insomnia- 51.5 418 40 266 192 414 44 291 167 354 104 234 224
only (n=460) (#8.3) (91.3) (87) (58.1)  (41.9)  (90.4) (9.6) (63.5) (36.5) (77.3) (22.7) (51.1) (48.9)
Depression- 50.9 55 2 34 23 44 13 37 20 42 15 29 28
only (n=57) (£7.8) (96.5) (3.5) (59.6) (40.4)  (772)  (22.8) (64.9) (35.1) (73.7) (26.3) (30.9) (49.1)
Both-Insomnia-
! 51.6 32 6 31 30 8 27 11 33 5 23 15
d-D .
f‘r',‘=38f"’ess'°“ *89) (842) (158 (816) (184 (739)  (21.1) 71.1) (28.9) (86.8) (13.2) (60.5) (39.5)
P - value <.001 <.001 <.001 782 .324 .007

Education status Monthly income (Korean won)

Elementary Middle  High  University <500.000 500,000~ 1,000,000~ 1,500,000~ 2,000,000~ 3,000,000~ 4,000,000~ 6.000.000<
school or less school school or above ’ 999,999 1,499,999 1,999,999 2,999,999 3,999,999 5,999,999 VTR

Total (n=3,357) 472 674 1,460 751 172 245 408 588 899 569 351 125

; (14.1) (20.1) (435  (22.4) (5.1) (7.3) (12.2) (17.5) (26.8) (16.9) (10.5) 3.7)
Healthy 331 532 1,243 693 114 175 322 492 769 506 312 109
(n=2,802) (11.8) (19.0) (44.4)  (24.8) @) (6.3) (11.5) (17.6) (27.5) (18.1) (11.1) (3.9)
Insomnia- 114 122 173 49 36 58 72 75 108 54 39 16
only (n=460) (24.9) (266) (37.8)  (10.7) 79 (127 (15.7) (16.4) (23.6) (11.8) (8.5) (3.5)
Depression- 11 15 24 7 11 7 7 13 10 9 _ _
only (n=57) (19.3) (26.3) (421)  (123)  (19.3)  (12.3) (12.3) (22.8) (17.5) (15.8)
Both-Insomnia-

i 15 4 18 1 11 5 6 7 9

ey oo (39.5) (10.5) (47.4) 26) (289) (13.2) (15.8) (18.4) (23.7) - - -
P - value <.001 <001

Note, The p-values in the table are presented according to the results of chi-square test of the four groups divided by insomnia and depressive
symptoms.
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[Table 3] Baseline medical history of participants by insomnia and depression groups (n=3,357)

Cancer

Diabetes

Disease

Cardiovascular

Hyperlipidemia e
No Yes No Yes No Yes No Yes

Total (n=3,357) 2,350 (70.0) 1,007 (30.0) 3263 (97.2) 94 (2.8) 3,119 (92.9) 238 (7.1) 2,952 (87.9) 405 (12.1)
Healthy (n=2,802) 1,973 (70.5) 826 (29.5) 2,726 (97.4) 73 (26) 2,609 (93.2) 190 (6.8) 2484 (88.7) 315 (11.3)
Insomnia-only (n=460) 304 (66.4) 154 (33.6) 441 (96.3) 17 (3.7) 419 (91.5) 39 (8.5) 379 (82.8) 79 (17.2)
Depression-only (n=57) 42 (73.7) 15 (26.3) 56 (98.2) 1(1.8) 51 (89.5) 6 (10.5) 51 (89.5) 6 (10.5)
Bg:,'}:gss;;ﬂ"(iﬁ;%’g' 27 (71.1) 11 (28.9) 35 (92.1) 3 (7.9) 35 (92.1) 3 (7.9) 33 (86.8) 5 (13.2)
P - value 312 132 415 .004

Note, The p-values in the table are presented according to the results of chi-square test of the four groups devided by insomnia and depressive

symptoms.
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=HSAY FETY B wE FoAsEe ASFTE
9 3te] Kaplan—Meier estimation(KM)& 2AAlstE Y. E29 Id>X+=
Figure 2% A|A8}lth Healthy 9] Hv F2713+2 17.8d(SD= 1.6),
Insomnia—only <  17.31W(SD=3.0), Depression—only T
17.8d(SD=1.6), Both—Insomnia—and—Depression 2 Hi F4 7|7+

17.63(SD=2.0)°lt}t. 4 9 Apde] 33k Kaplan—Meier curve©l

T34 2AFAAY tE JATEAA] WHel, AEdEH, AWY S
AT Abgel S AQ FFe] AFE #elsty] fl8ke] Cox PH model &4
= AT A3k= Table 3ol AAIEAT. FAIA R FHEs A5
9 Model 1(crude model) A2 Insomnia—only T2 £ 3&H](Hazard
Ratio, HR)+= Healthy ol ®]3] oF 2.2v] %93 (HR, 2.21; 95% CI,
1.53-3.16; p<.001), Both—Insomnia—and—Depression 2 HRS A7}sh
TI55ell wlsl oF 3.98] =Sho(HR, 3.92; 95% CI, 1.72-8.91; p=.001). ©]

At WA= Ay A, 2 has, af e, AT o, AE (e A

of

dAAAS, AES, dul), A5 (EA, 55, #H4EA %) 58 ¥
HATE 1#H e Model 294 % Fost Z1o® 2=t Model 2 Aol
w2 Insomnia—only & Healthy o Blal] Al 91&o] ¢k 1.74] (HR,
1.74; 95% CI, 1.19-2.55; p=.005) =3ktor, 7 7}4 F7do] BF Sl
I8 ok 3.8Wi(HR, 3.77; 95% CI, 1.60—8.89; p=.002) =3kt}.

_33_



Kaplan-Meier cumulative survival by four group

1.0 4 ——
09 4
0.8 A
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[Figure 2] Kaplan—Meier curve of four groups (Healthy, Insomnia—only,

Depression—only, Both—Insomnia—and—Depression)
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[Table 4] Cox Proportional-Hazards regression model of the effects of insomnia and

depressive symptoms on mortality

Both-Insomnia—

Healthy Insomnia-only Depression-only and-Depression
Total, n 2,576 364 283 134
Case, n 100 34 13 12
Person-year 17.78 17.37 17.98 17.42
Model 1 1 2.20"* 0.85 3.92**
Model 2 1 1.74** 0.68 3.77*

**p<.01, ***p<.001.

Model 1: crude model

Model 2: adjusted for age, sex, disease (CVD, cancer, hyperlipidemia, diabetes), marital status,
income, education, lifestyle (smoking, drinking, excercise)
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ABSTRACT

Association between Insomnia and Depression and risk of all—cause
mortality

: A population—based prospective cohort study

Youjin Lee

Department of Psychology
Graduate School of Sungshin
Women’ s University

The purpose of this study was to investigate the influence of
insomnia and depression, both independently and combined, on
long—term mortality. This study analyzed 20 years follow—up data
from a population—based cohort study in Korea, namely the Korean
Genome and Epidemiology Study (KoGES).

Participants voluntarily submitted self—report questionnaires,
Comprehensive Health Checkup biannually from 2001 to 2020. Of the
initial 5,012 participants, data from 3,357 participants with mean age
of 48.7 vyears were included in the analysis. To determine
participants’ insomnia symptoms, the presence of insomnia symptoms
described in the DSM-5 (difficulty initiating sleep, difficulty
maintaining sleep, early morning awakening), duration, and frequency
were used. Participants who reported more than one of the three
symptoms of insomnia at least three times a week for more than
three months (or at both baseline and 1st follow—up) were classified
as the Insomnia group. To identify participants' depressive symptoms,
the Korean version of the Beck Depression Inventory—I (BDI-I) was
used. A score of 24 was used as a cutoff point for clinically
significant depressive symptoms, and participants with a score of 24
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or higher were categorized as experiencing depressive symptoms. To
control for other covariates that may affect mortality, demographic
information (age, sex, marital status, education, monthly family
income), lifestyle (alcohol use, smoking, exercise), medical history
(diabetes, cancer, cardiovascular disease, hyperlipidemia) were also
included in the analysis. Mortality data were collected from the
Statistics Korea (KOSTAT) and combined with the original dataset.

Cox Proportional—Hazards model of Python ( “Lifelines” package)
was used to predict mortality of the following four groups: no
insomnia or depression (Healthy), Insomnia—only, Depression—only,
and Both—Insomnia—and—Depression group. After controlling for other
covariates that could affect mortality (demographic factors, lifestyle,
medical history), insomnia and depression were associated with an
increased hazard ratio (HR) for all—cause mortality. Although the HR
was not  significantly  different between the  Healthy and
Depression—only groups, the risk of death was 1.7 times higher in
the Insomnia—only group compared to the Healthy group (HR, 1.74;
95% (I, 1.19-2.55; p=.005), and 3.8 times higher in
Both—Insomnia—and—Depression group (HR, 3.77; 95% CI, 1.60—8.89;
p=.002).

The study considered insomnia and depressive symptoms together
to determine their relationship with all—cause mortality. The results
showed that having insomnia symptoms was associated with an
increased risk of mortality, especially when combined with the
depressive symptom, with a sharply increased risk compared to all
other groups. With the prevalence of insomnia and depression steadily
increasing in the modern world, this study will highlight the need for
early detection and appropriate therapeutic intervention for both

conditions.
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[Supplementary Figure 1] Kaplan—Meier curve of two groups divided by

insomnia symptom
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[Supplementary Table 1] Cox Proportional—Hazards model of the effects of
insomnia symptom on mortality

No insomnia Insomnia
Total, n 2,856 496
Case, n 113 46
Person-year 17.79 17.37
Model 1 1 2 34r++
Model 2 1 1.88%**

***p<.001.

Model 1: crude model

Model 2: adjusted for age, sex, disease (CVD, cancer, hyperlipidemia, diabetes), marital status,
income, education, lifestyle (smoking, drinking, excercise)

_66_



[Supplementary Figure 2] Kaplan—Meier curve of two groups divided by
depressive symptom

Kaplan-Meier cumulative survival by Depression group

1004 = S
0.95 1
0.90 4 .
085 l_
0.80 4
0.75 1
0.70 +
o No depn_assion{BDl*:QtI}
—— Depression
0.0 25 50 75 10.0 125 15.0 17.5 200
Timeline
No depression(BDI<24)
Atrisk 3262 3258 3249 3221 3203 3178 3158 2753 0
Censored 0 0 0 0 0 0 0 Iz 3N
Events 0 4 13 41 59 84 104 137 151
Depression
Atrisk 95 95 95 85 92 91 90 80 0
Censored 0 0 0 0 0 0 0 9 g7
Events 0 0 0 0 3 4 5 6 8
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[Supplementary Table 2] Cox Proportional—-Hazards model of the effects of
depressive symptom on mortality

No depressoion (BDI<24) Depression
Total, n 3257 95
Case, n 151 8
Person-year 17.72 17.75
Model 1 1 1.32
Model 2 1 1.23

Model 1: crude model

Model 2: adjusted for age, sex, disease (CVD, cancer, hyperlipidemia, diabetes), marital status,
income, education, lifestyle (smoking, drinking, excercise)
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