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Factors associated with sleep quality and mental health outcomes:
A sex and age-specific interaction analysis
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Objectives: This study investigated sex- and age-specific associations between sleep quality and mental health
outcomes among Korean adults. Methods: Data from 231,190 adults in the 2024 Community Health Survey were
analyzed using complex sample logistic regression. Poor sleep quality was defined as a Pittsburgh Sleep Quality
Index = 6. Mental health indicators included perceived stress, depression, suicidal ideation, and happiness index.
Models were adjusted for sociodemographic and health-related covariates; including interaction analyses for sex,
age, and sleep quality. Results: Female, age 30-39 years, non-metropolitan residence, low education, smoking,
alcohol use, and poor subjective health were associated with poor sleep quality. Poor sleep quality was
significantly associated with adverse mental health outcomes. Interaction analysis revealed that males aged < 50
years showed significant associations with multiple mental health outcomes. While females aged { 40 years
showed significant associations across all indicators. Males in their 60s and those aged = 70 years exhibited the
strongest association with depression. For adults in their 50s, the association with happiness weakened: while
associations with depression and suicidal ideation persisted. Conclusion: Poor sleep quality was associated with
adverse mental health outcomes, with differential effects by sex and age. Young adults and older males were
relatively vulnerable, suggesting these groups warrant targeted public health strategies.
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Phase 1) Factors associated with sleep quality

Demographic factors (IV)

-[sex, age]

Socioeconomic factors (IV)

-[region, education level,

Phase 2) Sleep quality and mental health: Associations
(+sex-age interaction analysis)

Sex-age interaction

! ; Perceived stress (DV)
. (Interaction analysis) :

-[Ordinal variable]

Experience of depressed
mood (DV)

occupation status]

Sleep quality
(phase 1: DV — phase 2: IV)
[PSQI>6:

+[Binary variable]

sleeper]

Health-behavior factors (V)

-[smoking, drinking,
days of vigorous-moderate
physical activity, walking practice]

Health-related factors (1V)

-[subjective health status,
hypertension, diabetes mellitus]

V4

Suicidal ideation (DV)
-[Binary variable]

Happiness index (DV)

-[Ordinal variable]

[Figure 1] Study framework

Notes. DV=Dependent variable; IV=Independent variable.

Stage 1: Analyzes factors associated with sleep quality (PSQI=6) using multivariate logistic regression.
Stage 2: Examines association between sleep quality and mental health outcomes.
The dashed line indicates the interaction effect of sex, age on the relationship between sleep quality and mental health outcomes.
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(Table 1) The general characteristics of the study subjects according to the quality of sleep

Unit: M %£SE)

. Normal sleeper group Poor sleeper group Vom
Variables
(MIE169,251) (N=61,939) value
Sex Male 83,207 (52.4£0.13) 22,737 (41.610.24) <001
Female 86,044 (47.6%0.13) 39,202 (58.4%0.24) '
Age groups (30 16,509 (16.0+0.14) 4,255 (12.3+0.20)
30-39 18,517 (15.4+0.15) 5,861 (14.0+0.21)
4049 24,700 (18.5%0.15) 7,563 (16.2+0.21) 001
50-59 32,646 (20.0£0.14) 10,981 (19.5+0.21) '
60-69 38,921 (16.7+0.12) 13,991 (17.840.19)
=70 37,958 (13.4+0.11) 19,288 (20.2+0.19)
Region Metropolitan 53,734 (49.8+0.14) 21,698 (53.3£0.21)
.001
Non-metropolitan 115,517 (50.240.14) 40,241 (46.7+0.21)
Education level College or higher 64,466 (49.0£0.18) 17,868 (39.6+0.28)
High school 57,017 (35.0£0.16) 18,840 (34.4+0.26)
Middle school 17,619 ( 7.1£0.08) 7,406 ( 9.6+0.14) <.001
Elementary school 20,570 ( 6.6+0.07) 10,750 (10.8+0.14)
No formal education 9,521 ( 2.3£0.04) 7,053 ( 5.6+0.10)
Occupation status Professionals 21,053 (16.740.13) 5,720 (13.3+0.19)
Clerical 17,666 (14.2+0.12) 4,889 (11.3+0.18)
Service workers 23,391 (14.3%0.12) 7.788 (13.740.18) o1
Agricultural workers 15,294 ( 2.7£0.04) 4,622 ( 2.3+0.05) '
Unskilled labor 36,316 (20.3+0.13) 11,646 (18.1£0.19)
Others 55,508 (31.8+0.15) 27270 (41.4£0.26)
Smoking No 101,996 (59.3+0.14) 39,422 (60.0+0.25)
.001
Yes 67,255 (40.7£0.14) 22,517 (40.0£0.25)
Drinking No 27,056 (10.9£0.10) 11,680 (12.9+0.16)
.001
Yes 142,195 (89.1+0.10) 50,259 (87.1+0.16)
Days of vigorous physical > 3 days 26,612 (18.9+0.14) 7,628 (15.2+0.20)
activity 1-2 days 18,571 (14.2+0.12) 5,703 (12.2+0.18) .001

0 days

124,068 (66.9+0.16)

48,608 (72.6%0.24)




Normal sleeper group

Poor sleeper group

- 2
Varidbles (N=169,251) (V=61,939) value
Days of moderate physical = 5 days 25,252 (13.940.11) 7,927 (11.9£0.17)
activity 1-4 days 40,016 (27.6%0.15) 12,908 (24.4+0.23) .001
0 days 103,983 (58.5+0.17) 41,104 (63.7£0.26)
Days of walking practice > 5 days 100,187 (63.7+0.16) 33,558 (58.6+0.25)
1-4 days 44,310 (26.6+0.15) 17,151 (29.0+0.24) .001
0 days 24,754 ( 9.7£0.09) 11,230 (12.4+0.16)
Hypertension No 118,660 (77.6£0.13) 38,333 (70.2+0.23) <001
Yes 50,591 (22.4+0.13) 23,606 (29.8+0.23) '
Diabetes mellitus No 147,285 (90.4+0.09) 51,252 (86.3+0.17) <001
Yes 21,966 ( 9.6+0.09) 10,687 (13.7£0.17) '
Subjective health status Good 75,450 (50.4+0.17) 13,906 (27.1£0.24)
Moderate 70,350 (40.1+0.16) 26,483 (45.6+0.26) <.001
Poor 23,451 (9.5£0.09) 21,550 (27.3£0.23)
Perceived stress Rarely 53,534 (26.9+0.14) 11,657 (14.9+0.18)
Sometimes 90,879 (56.6£0.16) 28,274 (46.7+0.26)
.001
Often 22,330 (14.9£0.12) 17,823 (31.0+0.24)
Very often 2,508 ( 1.6+0.04) 4,185 ( 7.4%0.14)
Experience of depressed mood No 162,995 (96.4+0.06) 52,268 (84.2£0.19) 001
Yes 6,256 (3.6+0.06) 9,671 (15.8+0.19)
Suicidal ideation No 162,920 (96.6+0.06) 50,882 (83.0+0.19) 001
Yes 6,331 (3.4%0.00) 11,057 (17.0£0.19) '
Happiness index 10 17,276 ( 9.1£0.09) 3,059 ( 4.240.10)
9 20,830 (13.1£0.12) 3,563 ( 6.1+0.13)
8 47,149 (29.6%0.15) 10,817 (18.6%0.21)
7 37,404 (23.4+0.14) 11,993 (21.0£0.21)
6 18,777 (10.8+0.10) 8,800 (14.8+0.19)
5 22,460 (11.1£0.10) 14,718 (21.0+0.20) <.001
4 2,630 ( 1.5+0.04) 3,327 (5.5+0.12)
3 1,732 ( 1.0+0.03) 3,065 ( 5.0+0.11)
2 451 (10.2%0.01) 1,191 ( 1.8+0.07)
1 284 ( 0.1+0.01) 667 ( 1.0£0.05)
0 258 (10.1+0.01) 739 ( 1.0+0.05)
Pittsburgh sleep quality index ~ (Mean+SET) 3.06+0.00 7.64+0.01 <.001
Notes. * Unweighted N, T Weighted %=+Standard Error, T Weighted Mean+Standard Error
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(Table 2) Analysis of factors associated with sleep quality

Unit: aOR (95% CI)

Sleep quality (event=poor sleeper)

Demographic factors
Sex (ref. Male)

Age groups (ref. < 30)

Female
30-39
40-49
50-59
60-69
=70

ke

1.73 (1.67-1.79)
1.11 (1.05-1.17)
0.94 (0.90-1.00)
0.95 (0.92-1.01)
0.84 (0.79-0.88)"
0.81 (0.76-0.86)"

ke

Socioeconomic factors
Region (ref. Metropolitan)
Education level (ref. College or higher)

Occupation status (ref. Professionals)

Non-metropolitan
High school

Middle school
Elementary school
No formal education
Clerical

Service workers
Agricultural workers
Unskilled labor
Others

ko

1.24 (1.21-1.27)
1.13 (1.09-1.17)
1.34 (1.28-1.41)
1.42 (1.35-1.50)"
1.69 (1.58-1.81)"
0.96 (0.91-1.01)

1.02 (0.97-1.08)"
0.79 (0.74-0.85)"
0.97 (0.92-1.01)

1.11 (1.06-1.16)~

ko

ol

Health behavior factors

Smoking (ref. No)
Drinking (ref. No)

Days of vigorous physical activity (ref. = 3 days)

Days of moderate physical activity (ref. = 5 days)

Days of walking practice (ref. = 5 days)

Yes

Yes

1-2 days
0 days
1-4 days
0 days
1-4 days
0 days

ko

1.39 (1.34-1.44)
1.12 (1.08-1.17)
1.00 (0.95-1.05)
0.93 (0.89-0.96)
1.02 (0.98-1.07)
1.01 (0.96-1.04)
1.10 (1.07-1.13)"
1.12 (1.08-1.16)"

ko

ol

Health-related factors
Hypertension (ref. No)
Diabetes mellitus (ref. No)
Subjective health status (ref. Good)

Yes
Yes
Moderate

Poor

ke

1.09 (1.05-1.11)
0.97 (0.92-0.99
2.05 (1.99-2.1)"
4.79 (4.60-4.98)"

Model performance (c-statistic)

.68

Notes. " p<.05, " p¢.01, ™ p<.001
aOR=adjusted odds ratio; Cl=confidence interval.

Models were adjusted for sex, age group, region, education level, occupation status, smoking, drinking, days of vigorous physical
activity, days of moderate physical activity, days of walking practice, hypertension, diabetes mellitus, subjective health status.
Wald test-based regression coefficient estimates, 95% CI, and p-values are all derived from the same model. Minor discrepancies
between confidence interval and p-values may arise due to rounding or global Wald tests for multi-category variables.
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(Table 3) Association of mental health indicators according to sleep quality

Unit: aOR (95% CI)

Variables Perceived stress

Experience of
depressed mood

Suicidal ideation Happiness index

Sleep quality (ref. Normal sleeper)
1.85 (1.81-1.90)"

Model performance (c-statistic) 74

Poor sleeper

1.86(1.77-1.96)"

1.68(1.59-1.77)" 1.61(1.57-1.64™
84 .80 70

Notes. ™ X001
aOR=adjusted odds ratio; Cl=confidence interval.

All models were adjusted for sex, age group, region, education level, occupation status, smoking, drinking, days of vigorous physical activity, days
of moderate physical activity, days of walking practice, hypertension, diabetes mellitus, subjective health status. Additionally, each mental health
outcome model mutually adjusted for the remaining three mental health variables (perceived stress, experience of depressed mood, suicidal

ideation, happiness index).
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(Table 4) Effect modification by sex and age in the association between sleep quality and mental health outcomes
(interaction models)

Unit: aOR (95% CI)

Variables

Perceived stress

Experience of
depressed mood

Suicidal ideation

Happiness index

Conditional aOR of poor (vs normal) sleep within each sex

Wald F for sex-sleep quality interaction (#)

Male
Female

435

1.36 (1.34-1.38)™
1.38 (1.36-1.40)™

18.19™

1.38 (1.34-1.42)"
1.31 (1.27-1.35)"

3.92'
2.18 (2.03-2.36)™
1.96 (1.84-2.08)™

40.58™
1.75 (1.69-1.8)™
1.50 (1.46-1.54)™

Model performance (c-statistic) 74 .84 .87 .70
Conditional aOR of poor (vs normal) sleep within each age group
Wald F for age-sleep quality interaction (7 2.62' 6.89™ 6.25™ 931"

(30 136 (1.35-1.38)" 137 (1.33-1.41)" 1.61 (1.36-1.91)" 1.94 (1.81-2.08)"
30 - 39 1.40 (1.35-1.45)" 141 (1.31-1.5D7  1.53 (1.30-1.79)"  1.66 (1.56-1.76)"
40 - 49 1.44 (1.35-1.53)" 145 (1.28-1.65"  1.45 (1.02-2.08)  1.41 (1.23-1.62)"
50 - 59 1.47 (1.35-1.61)"  1.49 (1.24-1.80)"  1.38 (0.77-2.406) 1.21 (0.96-1.51)
60 - 69 151 (1.37-1.71)7  1.54 (1.20-1.997 1.31 (0.58-2.94)  1.03 (0.75-1.41)
> 70 1.55 (1.34-1.80)"  1.58 (1.16-2.160)"  1.24 (0.443.51)  0.88 (0.59-1.32)

Model performance (c-statistic) 74 .84 .80 .70

Conditional aOR of poor (vs normal) sleep within each sex—age stratum

Wald F for sex-age-sleep quality interaction (#) 872" 7.39” 10.22™ 9.57"

Male: { 30 136 (1.35-1.38)"  1.38 (1.34-1.42"  2.34 (1.90-2.87)" 1.89 (1.71-2.08)"
Female: ¢ 30 1.38 (1.36-1.400" 131 (1.27-1.36)" 3.23 2.67-3.90)0" 1.98 (1.82-2.16)"
Male: 30-39 1.40 (1.35-1.46)" 147 (1.35-1.60)" 2.16 (1.65-2.84"  1.51 (1.31-1.75)"
Female: 30-39 1.42 (1.36-1.48)"  1.40 (1.28-1.53)" 299 (2.55-3.50)" 1.59 (1.47-1.72)"
Male: 4049 1.44 (1.34-1.56)" 157 (1.34-1.89"  2.00 (1.25-3.21)"  1.21 (0.96-1.54)
Female: 40-49 146 (1.35-1.58)"  1.49 (1.27-1.75)"  2.77 (1.93-3.97)" 1.28 (1.07-1.52)"
Male: 50-59 149 (1.32-1.67)"  1.67 (1.32-2.1)7  1.85 (0.92-3.72)  0.97 (0.69-1.38)
Female: 50-59 1.50 (1.34-1.67)" 159 (1.252.02)"  2.56 (1.42-4.63)"  1.02 (0.77-1.36)
Male: 60-69 1.53 (1.31-1.78)" 178 (1.30-2.43)"  1.72 (0.68-4.35)  0.78 (0.50-1.23)
Female: 60-G9 1.54 (1.33-1.80)"  1.69 (1.24-2.32)"  2.37 (1.04-5.43)  0.82 (0.55-1.22)
Male: = 70 1.57 (1.30-1.90)"  1.90 (1.28-2.80)"  1.59 (0.50-5.09)  0.63 (0.36-1.10)
Female: > 70 159 (1.31-1.92"  1.80 (1.22-2.67))"  2.20 (0.76-6.38)  0.66 (0.40-1.10)

Model performance (c-statistic)

74

84

.80

.70

Notes. = X.05, ~ p(01, ™

<001

aOR=adjusted odds ratio; Cl=confidence interval.

All models were adjusted for sex, age group, region, education level, occupation status, smoking, drinking, days of vigorous physical
activity, days of moderate physical activity, days of walking practice, hypertension, diabetes mellitus, subjective health status.
Additionally, each mental health outcome model mutually adjusted for the remaining three mental health variables (perceived stress,
experience of depressed mood, suicidal ideation, happiness index).

p for interaction was obtained using joint Wald 7 tests under the complex survey design.
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Appendix

{Appendix 1) Sensitivity analyses were conducted using both the continuous PSQI score and a dichotomized PSQI (poor
sleep quality defined as a global score > 5), and the results were materially unchanged

Unit: aOR (95% CI)

Experience of

Perceived stress
depressed mood

Variables

Suicidal ideation Happiness index

Continuous PSQI
Sleep quality (ref. Normal sleeper)

1.16 (1.16-1.17)" 1.14(1.13-1.15)
Model performance (c-statistic) .75 .85

Poor sleeper

sl

1.11(1.10-1.12™ 1.13(1.12-1.13)
81 70

PSQI = 5
Sleep quality (ref. Normal sleeper)

ok el

1.75(1.70-1.79) 1.80(1.71-1.89)
Model performance (c-statistic) 74 .84

Poor sleeper

sl

1.48(1.41-1.56)™ 1.55(1.52-1.58)
.80 70

Notes. ™ p.001
aOR=adjusted odds ratio; CI=confidence interval.

These models were adjusted for sex, age group, region, education level, occupation status, smoking, drinking, days of vigorous
physical activity, days of moderate physical activity, days of walking practice, hypertension, diabetes mellitus, subjective health

status.



{Appendix 2) Adjusted associations of covariates with mental health indicators

Unit: aOR (95% CI)

Variables

Perceived stress

Experience of
depressed mood

Suicidal ideation

Happiness index

Demographic factors
Sex (ref. Male)
Age groups (ref. < 30)

Female
30-39
4049
50-59
60-69
=70

1.15 ( 1.12- 1.18)"
118 ( 1.12- 1.23)"
1.10 ( 1.05- 1.15)"
0.78 ( 0.75- 0.81)"
0.52 ( 0.49- 0.54)"
0.32 (0.30- 0.33)"

1.57 (1.47-1.67)"
1.01 (0.92-1.12)
1.07 (0.97-1.18)
1.13 (1.02-1.24)"
1.08 (0.98-1.20)
0.99 (0.89-1.12)

1.41 ( 1.30- 1.520"

0.95 ( 0.85- 1.06)

0.89 ( 0.80- 0.99)™
0.86 ( 0.77- 0.95"
0.77 ( 0.69- 0.86)™

0.78 ( 0.69- 0.88)"

0.94 (0.92-0.99)
0.86 (0.83-0.90)
0.81 (0.78-0.84)"
0.85 (0.82-0.88)"
0.91 (0.87-0.94)"
0.92 (0.87-0.96)"

Socioeconomic factors
Region (ref. Metropolitan)

Education level (ref. College or higher)

Occupation status (ref. Professionals)

Non-metropolitan
High school
Middle school

Elementary school

No formal education

Clerical

Service workers

Agricultural workers

Unskilled labor
Others

1.07 ( 1.05- 1.10)"
0.91 ( 0.89- 0.94™
0.84 ( 0.80- 0.87)"
0.77 ( 0.73- 0.80)"
0.63 ( 0.59- 0.68)"
0.95 ( 0.91- 0.99)"
0.87 ( 0.84- 0.91)
0.64 ( 0.61- 0.68)”
0.69 ( 0.66- 0.72)"
0.52 ( 0.50- 0.54)"

1.09 (1.04-1.15)"
1.01 (0.95-1.08)
1.13 (1.02-1.24)"
1.01 (0.91-1.11)
0.95 (0.84-1.08)
0.88 (0.80-0.98)"
1.01 (0.91-1.12)
0.87 (0.76-0.99)"
1.00 (0.91-1.10)
1.29 (1.18-1.41)"

1.10 ( 1.04- 1.16)

1.25 ( 1.17- 139"
1.62 ( 1.46- 1.79)"
1.77 (1.59- 1.97)"
2.86 (253~ 3.24)"
1.04 ( 0.94- 1.16”

1.27 ( 0.95- 1.18)

1.30 ( 1.16- 1.47)"

0.99 ( 0.90- 1.10)
1.04 ( 0.95- 1.15)

1.00 (0.98-1.02)

1.26 (1.23-1.29)"
1.47 (1.41-1.53)"
1.55 (1.49-1.62)"

1.75 (1.66-1.85)"
1.12 (1.08-1.16)"
1.28 (1.24-1.33)"
1.21 (1.15-1.27)"
1.43 (1.38-1.49)"
1.38 (1.33-1.43)"

Health behavior factors
Smoking (ref. No)
Drinking (ref. No)
Days of vigorous physical activity

(ref. = 3 days)

Days of moderate physical activity
(ref. = 5 days)

Days of walking practice
(ref. = 5 days)

Yes

Yes

1-2 days
0 days
1-4 days
0 days
1-4 days
0 days

1.07 ( 1.04- 1.100™
1.09 ( 1.05- 1.12)"
1.07 ( 1.03- 1.1D)™

1.00 ( 0.97- 1.03)
0.97 ( 0.93- 1.00)

0.96 ( 0.93- 0.99)"

1.03 ( 1.00- 1.06)
1.02 ( 0.99- 1.06)

1.21 (1.13-1.29)"
0.89 (0.83-0.95)"
0.94 (0.86-1.04)
0.79 (0.73-0.85)"
1.00 (0.92-1.09)
0.99 (0.92-1.07)
1.04 1.01-1.10)™
0.89 (0.83-0.99

1.30 ( 1.21- 1.40)"
0.88 ( 0.82- 0.94)"

1.04 (0.94 1.19

0.85 (0.79- 0.92)"
0.82 ( 0.76- 0.89)

0.72 ( 0.67- 0.78)"
131 ( 1.24- 1.39)"
135 ( 1.25- 1.45)7

1.23 (1.20-1.26)"

1.04 (1.01-1.09)"
1.05 (1.01-1.09)"

1.21 (1.18-1.25"

1.07 (1.04-1.11)

1.20 (1.17-1.24™
1.05 1.03-1.07)"
1.23 1.19-1.29)7
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Perceived stress

Experience of
depressed mood

Suicidal ideation

Happiness index

Health-related factors
Hypertension (ref. No)
Diabetes mellitus (ref. No)

Subjective health status (ref. Good)

Yes
Yes
Moderate

Poor

1.01 ( 0.98- 1.03)

0.94 ( 0.91- 0.98)"
1.32 ( 1.29- 1.36)
1.84 ( 1.77- 1.92)"

0.92 (0.87-0.98)"
1.00 (0.93-1.07)

1.22 (1.15-1.30)"
1.71 (1.58-1.85)"

1.16 ( 1.09- 1.23)"
1.47 (1.37- 1.57)"

1.05 (0.99- 1.12)

1.66 ( 1.53- 1.79)"

0.94 (0.92-0.96"
0.98 (0.95-1.01)

1.97 (1.93-2.01)"
3.42 (3.30-3.54)"

Mental health

Perceived stress (ref. Rarely)

Experience of depressed mood (ref. No)
Suicidal ideation (ref. No)
Happiness index (ref. 10)

Sometimes
Often
Very often
Yes

Yes

— N W R U O 0 O

o

271 ( 2.58- 2.84)"
2.08 (1.98- 218"
1.37 ( 1.30- 1.45)"
239 ( 2.28- 2.51)7
3.60 (3.43-3.77)"
5.04 (4.79- 5.32)"
5.69 ( 5.40- 6.00)
9.06 ( 8.34- 9.84)"
12.80 (11.69-14.01)™
15.84 (13.67-18.35)"
23.13 (19.13-27.96)"
20.30 (16.78-24.55)"

1.84 (1.69-2.00)"
3.93 (3.59-4.30)"
7.55 (6.71-8.49)"
5.20 (4.91-5.52)"
0.91 (0.77-1.06)

0.97 (0.85-1.12)

1.23 (1.08-1.41)"
1.58 (1.38-1.82)"
1.98 (1.73-2.27)"
2.63 (2.24-3.08)
3.08 (2.62-3.62"
471 3.84-5.760)"
3.70 (2.92-4.69)"
3.16 (2.49-4.01)"

1.04 ( 1.01- 1.10)"
1.74 (1.62- 1.8)™
3.19 ( 2.82- 3.59)
9.91 ( 9.30-10.56)"

0.70 ( 0.63- 0.77)"
0.71 ( 0.65- 0.779)"
0.86 (0.79- 0.94
1.16 ( 1.06- 1.28)"
1.92 ( 1.77- 2.08)"
19.03 (17.58-20.61)"
67.41 (58.26-78.00)™
53.85 (44.66-64.94)"
538 ( 4.08- 7.11)"

2.49 (2.43-2.55)"
4.48 (4.34-4.63)"
8.14 (7.59-8.73)"
1.90 (1.83-1.99)"
332 (3.18-3.47)"

Notes. * p<.05, ~ p<.01, ™ p<.001

aOR=adjusted odds ratio; Cl=confidence interval
All models adjusted for the same set of covariates as main analysis.

Wald test-based regression coefficient estimates, 95% CI, and p-values are all derived from the same model. Minor discrepancies between CI and p-values may arise due to
rounding or global Wald tests for multi-category variables.



{Appendix 3) Interaction effects of sex, age (( 45, 45-64, > 65 years), and sleep quality on mental health: Sensitivity analyses
Unit: aOR (95% CI)

Experience of depressed

Suicidal ideation Happiness index
mood

Variables Perceived stress

Conditional aOR of poor (vs normal) sleep within each age group

( 45 1.85 (1.77-1.93)™ 2.01 (1.83-2.20)" 2.14 (1.94-2.35)" 1.67 (1.61-1.74™
45-64 1.68 (1.61-1.74)" 1.82 (1.68-1.97)" 2.13 (1.96-2.31)" 1.48 (1.42-1.53)™
> 65 1.76 (1.69-1.83)" 1.45 (1.34-1.58)" 1.78 (1.66-1.92)" 1.50 (1.44-1.55)"

Model performance (c-statistic)

.74

.84

.80

.70

Conditional aOR of poor (vs normal) sleep within each sex—age stratum
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Male: ¢ 45 1.33 (1.31-1.349)™ 1.33 (1.30-1.37)" 2.26 (2.00-2.55)" 1.67 (1.58-1.77)"
Female: < 45 1.33 (1.31-1.35)" 1.27 1.23-1.3)" 2.89 (2.59-3.23)" 1.67 (1.59-1.75)"
Male: 45-64 1.29 (1.27-1.32)" 1.37 (1.32-1.43)" 2.92 (2.62-3.26)" 1.62 (1.54-1.70)"
Female: 45-64 1.34 (1.31-1.379)" 1.25 (1.19-1.32)™ 2.17 (1.98-2.38)" 1.37 (1.31-1.43)™
Male: > 65 1.33 (1.30-1.36)" 1.21 1.16-1.29)™ 2.53 (2.27-2.82)" 1.74 (1.64-1.84)™
Female: > 65 1.29 (1.25-1.32)" 1.17 (1.12-1.23)" 1.83 (1.68-1.99)" 1.36 (1.31-1.42)™
Model performance (c-statistic) 74 .84 .80 .70

Notes. "~ p{.001
aOR, adjusted odds ratio; CI, confidence interval.
All models were adjusted for sex, age group, region, education level, occupation status, smoking, drinking, days of vigorous physical activity, days of moderate physical activity,
days of walking practice, hypertension, diabetes mellitus, subjective health status. Additionally, each mental health outcome model mutually adjusted for the remaining three
mental health variables (perceived stress, experience of depressed mood, suicidal ideation, happiness index).
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