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Fig 3. Flow chart of the study selection process about Intervention Study.
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Configuring depressive symptoms Measurement Tools

Table 1.
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Value

Variable

Table 2. Configuring sleep insomnia Measurement Tools
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Table 3. Socio—demographic and occupational characteristics of the Participants
about depressive symptoms

No Depressive Depressive
variables values Symptoms Symptoms p.value
(N=136) (N=134)
Age 56.2+8.7 56.1£7.8 0.961
Houschold Low income 80 (58.8%) 92 (68.7%) 0,120
neome High income 56 (41.2%) 42 (31.3%)
Below high school 83 (61.0%) 87 (64.9%)
education 0.591
Above university 53 (39.0%) 47 (35.1%)
None 27 (19.9%) 13 (9.7%)
Smoking Ex-smoker 52 (38.2%) 48 (35.8%) 0.030
Current smoker 57 (41.9%) 73 (54.5%)
None 30 (22.1%) 30 (22.4%)
Alcohol g o1 drink 68 (50.0%) 55 (41.0%) 0.253
consumption
Heavy 38 (27.9%) 49 (36.6%)
Working Short (<40) 74 (54.4%) 75 (56.0%) 503
hours Long (>40) 62 (45.6%) 59 (44.0%)
Muscular  None 85 (62.5%) 94 (70.1%) 250
exercise Exerciser (>1 day) 51 (37.5%) 40 (29.9%)
None 106 (77.9%) 91 (67.9%)
isrj:::tlzmia 0.086
Sleep insomnia 30 (22.1%) 43 (32.1%)
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Table 4. Socio—demographic and occupational characteristics of the Participants
about sleep insomnia

No Sleep Insomnia

Sleep Insomnia

variables  values p.value
(N=197) (N=73)
Age 55.9+8.6 56.8+7.1 0.358
Household Low income 126 (64.0%) 46 (63.0%) 0,999
income  pigh income 71 (36.0%) 27 (37.0%)
Below high school 125 (63.5%) 45 (61.6%)
education 0.895
Above university 72 (36.5%) 28 (38.4%)
None 30 (15.2%) 10 (13.7%)
Smoking Ex-smoker 72 (36.5%) 28 (38.4%) 0.936
Current smoker 95 (48.2%) 35 (47.9%)
None 43 (21.8%) 17 (23.3%)
Alcohol
N1 Social drink 92 (46.7%) 31 (42.5%) 0.824
consumption
Heavy 62 (31.5%) 25 (34.2%)
Working Short (<40) 109 (55.3%) 40 (54.8%) 0999
hours Long (240) 88 (44.7%) 33 (45.2%)
Muscular None 130 (66.0%) 49 (67.1%)
. 0.976
exercise Exerciser (>1 day) 67 (34.0%) 24 (32.9%)
Depressive None 106 (53.8%) 30 (41.1%)
0.086
Symptoms Depressive Symptoms 91 (46.2%) 43 (58.9%)
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Table 5. Baseline characteristics of participants stratified by

replacement

driver
Variables Values Paid worker Replacement Driver p.value
Depressive ~ None 877 (87.6%) 136 (50.4%)
<0.001
Symptoms  Depressive Symptoms 124 (12.4%) 134 (49.6%)
None 943 (94.2%) 197 (73.0%)
Sleep <0.001
nsommia Sleep insomnia 58 (5.8%) 73 (27.0%)
Age 47.2+14.5 56.248.2 <0.001
Houschold Low income 275 (27.5%) 172 (63.7%) 0,001
meome High income 726 (72.5%) 98 (36.3%)
Below high school 680 (67.9%) 170 (63.0%)
Education 0.142
Above university 321 (32.1%) 100 (37.0%)
None 245 (24.5%) 40 (14.8%)
) Ex-smoker 455 (45.5%) 100 (37.0%)
Smoking <0.001
Current smoker 301 (30.1%) 130 (48.1%)
None 137 (13.7%) 60 (22.2%)
Alcohol . .
. Social drink 536 (53.5%) 123 (45.6%) 0.002
consumption
Heavy 328 (32.8%) 87 (32.2%)
Working Short (<40) 604 (60.3%) 149 (55.2%) 0,144
hours Long (>40) 397 (39.7%) 121 (44.8%)
None 598 (59.7%) 179 (66.3%)
Muscular 0.059

exercise

Exerciser (>1 day)

403 (40.3%)

91 (33.7%)
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Table 6. Multivariable logistic regression model of depressive symptoms

Variables Values Model.l Model.lI Model.I1X
Replacement No 1.00 (reference) 1.00 (reference) 1.00 (reference)
driver Yes 6.97 (5.14-9.44)  8.42 (5.86-12.09) 8.15 (5.62-11.82)
Houschold High income 1.00 (reference) 1.00 (reference)
meome Low income 1.70 (1.24-2.34)  1.70 (1.23-2.35)

Below high school 1.00 (reference) 1.00 (reference)
Education

Above university 1.08 (0.77-1.51)  1.01(0.72-1.43)
Age 0.97 (0.96-0.98)  0.97 (0.95-0.98)

None 1.00 (reference)
Smoking Ex-smoker 1.05 (0.69-1.60)

Current smoker 1.18 (0.77-1.81)

None 1.00 (reference)
Alcohol g o1 drink 0.86 (0.55-1.33)
consumption

Heavy 1.17 (0.73-1.87)
Working Short (<40) 1.00 (reference)
hours Long (>40) 1.17 (0.86-1.60)
Muscular None 1.00 (reference)
exercise

Exerciser (>1 day)

30
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Table 7. Multivariable logistic regression model of sleep insomnia

Variables Values Model.l Model.lI Model.I1X
Replacement No 1.00 (reference) 1.00 (reference) 1.00 (reference)
driver Yes 6.02 (4.13-8.79) 5.05 (3.35-7.59) 4.85 (3.17-7.42)
Houschold High income 1.00 (reference) 1.00 (reference)
mnecome Low income 1.17 (0.78-1.77)  1.13 (0.74-1.72)

Below high school 1.00 (reference) 1.00 (reference)
Education

Above university 1.63 (1.08-2.44) 1.56 (1.03-2.37)
Age 1.02 (1.00-1.03) 1.02 (1.00-1.04)

None 1.00 (reference)
Smoking Ex-smoker 0.91 (0.52-1.59)

Current smoker 1.12 (0.63-1.98)

None 1.00 (reference)
Alcohol g o1 drink 0.82 (0.49-1.39)
consumption

Heavy 1.03 (0.59-1.78)
Working Short (<40) 1.00 (reference)
hours Long (>40) 1.01 (0.67-1.50)
Muscular None 1.00 (reference)
exercise

Exerciser (>1 day)
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Table 8. Baseline characteristics of participants stratified by intervention
groups in 1% survey

Variables Values Control group  Experimental group p-value
Depressive ~ None 12 (50.0%) 36 (64.3%)
0.344

Symptoms  Depressive Symptoms 12 (50.0%) 20 (35.7%)

None 17 (70.8%) 40 (71.4%)
Sleep >0.999
nsommia Sleep insomnia 7 (29.2%) 16 (28.6%)
Age 54.7£8.0 57.2+7.7 0.202
Houschold ~ LOW income 12 (50.0%) 35 (62.5%) 0428
mncome High income 12 (50.0%) 21 (37.5%)

Below high school 15 (62.5%) 41 (73.2%)
Education 0.489

Above university 9 (37.5%) 15 (26.8%)

None 3 (12.5%) 5 (8.9%)
Smoking Ex-smoker 11 (45.8%) 25 (44.6%) 0.859

Current smoker 10 (41.7%) 26 (46.4%)

None 6 (25.0%) 7 (12.5%)
Alcohol g o1 drink 7(29.2%) 22 (39.3%) 0.348
consumption

Heavy 11 (45.8%) 27 (48.2%)
Working Short (<40) 15 (62.5%) 30 (53.6%) 023
hours Long (>40) 9 (37.5%) 26 (46.4%)
Muscular None 19 (79.2%) 34 (60.7%) 0,180
exercise Exerciser (>1 day) 5(20.8%) 22 (39.3%)
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Table 9. Multivariable logistic regression model of depressive symptoms in 1°' survey

Model.1 Model.ll Model.I1I
Variables Values Experimental  Control Experimental  Control Experimental Control
group group group group group group
No 1.00(reference) 1.00(reference) 1.00(reference) 1.00(reference) 1.00(reference) 1.00(reference)
Replacement
dri 3.93 7.07 5.46 9.32 4.66 8.00
river Yes
(2.20-7.00) (3.11-16.09) (2.88-10.37) (3.94-22.04) (2.39-9.10) (3.29-19.42)

Table 10. Multivariable logistic regression model of depressive symptoms in 2" survey

Model.l Model.Il Model.ITX
Variables Values Experimental Control Experimental  Control Experimental Control
group group group group group group
No 1.00(reference) 1.00(reference) 1.00(reference) 1.00(reference) 1.00(reference) 1.00(reference)
Replacement
dri 8.16 14.15 12.41 18.97 11.15 16.38
river Yes
(4.67-14.26) (5.93-33.74) (6.66-23.14) (7.68-46.83) (5.85-21.25) (6.46-41.49)
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Table 11. Changes in Depressive symptoms by replacement driver group before and after intervention

Control group

Experimental group

PHQ-9 Score I ——————————————————
Pre Post
PHQ-9 Score(mean) 6.42 7.46 4.7 5.59
Difference (95% CI) reference -1.57(p=0.56)
Difference-indifference (95% CI)? reference -0.15(p=0.918)
Difference-indifference (95% CI)° reference -0.15(p=0.917)

2 Adjusted for age, household income, education

b Adjusted for age, household income, education, smoking , alcohol consumption, working hours, muscular exercise
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Fig 7. Graph of changes in the first PHQ-9 Score and the second PHQ-9 Score of
the experimental and control groups.
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Table 12. Changes in symptoms of depressive symptoms before and after learning health education

Non-educational participants group

Educational participants group

PHQ-9 Score
Pre Post
PHQ-9 Score(mean) 4.84 6.08 4.39 4.56
Difference (95% CI) reference -0.45(p=0.739)
Difference-indifference (95% CI)? reference -1.07(p=0.495)
Difference-indifference (95% CI)° reference -1.07(p=0.484)

2 Adjusted for age, household income, education

b Adjusted for age, household income, education, smoking , alcohol consumption, working hours, muscular exercise
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Supplement Table 1. Baseline characteristics of participants stratified by
replacement driver

Variables Values Follow-up loss  Follow-up p.value
Depressive ~ None 88 (46.3%) 48 (60.0%)
0.055
Symptoms  Depressive Symptoms 102 (53.7%) 32 (40.0%)
Sleep None 140 (73.7%) 57 (71.2%) 0700
mnsomnia Sleep insomnia 50 (26.3%) 23 (28.7%)
Age 56.0+8.4 56.5+7.8 0.680
Houschold Low income 122 (64.2%) 47 (58.8%) 0478
neome High income 68 (35.8%) 33 (41.2%)
Below high school 114 (60.0%) 56 (70.0%)
Education 0.157
Above university 76 (40.0%) 24 (30.0%)
None 32 (16.8%) 8 (10.0%)
Smoking Ex-smoker 64 (33.7%) 36 (45.0%) 0.138
Current smoker 94 (49.5%) 36 (45.0%)
None 47 (24.7%) 13 (16.2%)
Alcohol g o1 drink 58 (30.5%) 29 (36.2%) 0.288
consumption
Heavy 85 (44.7%) 38 (47.5%)
Working Short (<40) 104 (54.7%) 45 (56.2%) 2ons
hours Long (>40) 86 (45.3%) 35 (43.8%)
Muscular None 126 (66.3%) 53 (66.2%)
. >0.999
exercise Exerciser (>1 day) 64 (33.7%) 27 (33.8%)
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Supplement Table 2. Multivariable logistic regression model of depressive
symptoms about low—income earners of less than 40,000,000 won a year
Variables Values Model.l Model.Il Model.IIl
Replacement No 1.00 (reference) 1.00 (reference) 1.00 (reference)
driver Yes 6.14 (3.86-9.76)  9.67 (5.69-16.45) 10.27 (5.83-18.09)

Below high school 1.00 (reference) 1.00 (reference)
Education

Above university 0.98 (0.60-1.60)  0.89 (0.53-1.48)
Age 0.96 (0.94-0.98)  0.96 (0.94-0.98)

None 1.00 (reference)
Smoking Ex-smoker 0.69 (0.40-1.19)

Current smoker 0.77 (0.43-1.36)

None 1.00 (reference)
Alcohol g o1 drink 0.69 (0.36-1.32)
consumption

Heavy 1.49 (0.75-2.96)
Working Short (<40) 1.00 (reference)
hours Long (>40) 1.46 (0.96-2.22)
Muscular None 1.00 (reference)
exercise

Exerciser (>1 day)
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0.79 (0.51-1.21)



Supplement Table 3. Multivariable logistic regression model of depressive
symptoms about low—income earners of more than 40,000,000 won a year
Variables Values Model.l Model.Il Model.IIl
Replacement No 1.00 (reference) 1.00 (reference) 1.00 (reference)
driver Yes 5.88 (3.79-9.11)  7.56 (4.62-12.36) 7.18 (4.35-11.86)

Below high school 1.00 (reference) 1.00 (reference)
Education

Above university 1.14 (0.71-1.84) 1.06 (0.65-1.72)
Age 0.97 (0.96-0.99)  0.97 (0.95-0.99)

None 1.00 (reference)
Smoking Ex-smoker 1.85 (0.94-3.66)

Current smoker 2.08 (1.07-4.04)

None 1.00 (reference)
Alcohol g o1 drink 1.04 (0.56-1.94)
consumption

Heavy 0.88 (0.46-1.70)
Working Short (<40) 1.00 (reference)
hours Long (>40) 0.94 (0.59-1.50)
Muscular None 1.00 (reference)
exercise

Exerciser (>1 day)

58

0.85 (0.52-1.37)



Supplement Table 4. Multivariable logistic regression model of sleep insomnia

about participants under high school graduation

Variables Values Model.l Model.lI Model.I1X
Replacement No 1.00 (reference) ~ 1.00 (reference)  1.00 (reference)
driver Yes 3.28 (1.87-5.76)  3.03 (1.69-5.43)  3.06 (1.65-5.66)
Houschold High income 1.00 (reference) 1.00 (reference)
mnecome Low income 1.22(0.67-2.22)  1.12 (0.60-2.08)
Age 1.02 (1.00-1.05)  1.02 (1.00-1.05)
None 1.00 (reference)
Smoking Ex-smoker 0.63 (0.27-1.50)
Current smoker 1.00 (0.40-2.47)
None 1.00 (reference)
Alcohol g o1 drink 1.10 (0.51-2.38)
consumption
Heavy 1.05 (0.47-2.31)
Working Short (<40) 1.00 (reference)
hours Long (>40) 0.73 (0.39-1.37)
Muscular None 1.00 (reference)
exercise

Exerciser (>1 day)

59

0.91 (0.50-1.65)



Supplement Table 5. Multivariable logistic regression model of sleep insomnia

about participants higher university graduation

Variables Values Model.l Model.lI Model.I1X
Replacement No 1.00 (reference) 1.00 (reference) 1.00 (reference)
driver Yes 9.84 (5.79-16.74)  9.60 (5.05-18.25)  9.21 (4.76-17.85)
Houschold High income 1.00 (reference) 1.00 (reference)
mnecome Low income 1.01 (0.57-1.79)  0.97 (0.54-1.74)
Age 1.00 (0.98-1.03) 1.0 (0.97-1.03)
None 1.00 (reference)
Smoking Ex-smoker 1.34 (0.64-2.83)
Current smoker 1.39 (0.65-2.96)
None 1.00 (reference)
Alcohol g o1 drink 0.67 (0.32-1.39)
consumption
Heavy 1.08 (0.49-2.36)
Working Short (<40) 1.00 (reference)
hours Long (>40) 1.41 (0.82-2.42)
Muscular None 1.00 (reference)
exercise

Exerciser (>1 day)

60

0.86 (0.49-1.53)



Supplement Table 6. Changes in symptoms of depressive symptoms before and after intervention between
Educational participants group and control group

Control group Educational participants group
PHQ-9 Score
Pre Post Pre Post
PHQ-9 Score(mean) 6.42 7.46 4.39 4.56
Difference (95% CI) reference -2.03(p=0.199)
Difference-indifference (95% CI)* reference -0.875(p=0.62)
Difference-indifference (95% CI)® reference -0.875(p=0.659)

2 Adjusted for age, household income, education

® Adjusted for age, household income, education, smoking , alcohol consumption, working hours, muscular exercise



ABSTRACT

Association between depressive symptoms and sleep insomnia of
replacement driver and the effects of health education and

provision of health information in COVID-19 situations

Background and Objectives of the Study

With the rapid expansion of the digital platform-based sharing economy, the

number of gig workers, referred to as "Replacement Oriver," who perform short-
term tasks, is increasing. Among these platform workers, Replacement Oriver
constitute an important occupation, accounting for approximately 30% of all male
platform workers. However, research on the health of Replacement Drivers is
lacking, particularly regarding the association between depressive symptoms,
sleep insomnia, and factors that may affect the mental health status of
Replacement Driver. Although studies on the association between depressive
symptoms and Replacement Drivers have been conducted in South Korea, research on
the association with sleep insomnia and the effectiveness of health education
and information provision for improving depressive symptoms is |imited. Therefore,

the purpose of this study was to assess the mental health status of Replacement

Drivers, investigate the association between Replacement driving and depressive
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symptoms, sleep insomnia, and examine the effectiveness of health education and
information provision in improving depressive symptoms among Replacement Drivers

through an intervention study.

Study Population and Methods

In this study, a survey was conducted to evaluate the demographic, occupational
characteristics, and health status of Replacement Driver, and Korea National
Health and Nutrition Examination Survey Data (KNHANES) was used for comparative
analysis with general paid workers. An on/offline survey was conducted targeting
Korea Confederation of Trade Unions' Replacement Driver Division, resulting in
270 participants. Additionally, data from the 2022 KNHANES were utilized,
including 1,001 male Paid workers. Furthermore, an intervention study was
conducted to investigate the effectiveness of health education and information
provision among Replacement Orivers, dividing them into experimental and control
groups. The experimental group received health videos and information, while both
groups underwent a second survey to assess changes in depressive symptoms after
the intervention. Statistical analyses included T-test, Chi—-square test, logistic
regression, and Difference in Differences (DID) analysis to evaluate the

intervention effect.
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Research Resul t

0f the 270 replacement drivers who participated in the study, 49.6% were
experiencing depressive symptoms and 27% were experiencing sleep insomnia. Of
the 1,001 general paid workers, 12.4% were experiencing depressive symptoms and
5.8% were experiencing sleep insomnia. 63.7% of replacement drivers were low—
income with less than 40 million won per year, and 27.5% of general paid workers
were classified as low-income. Replacement drivers had 6.97 times higher OR
values for depressive symptoms (Cl:5.14-9.44) than general paid workers, which
was 8.15 times higher (Cl:5.62-11.82) even after correcting all covariates. The
OR value of sleep insomnia was also 6.02 times higher (Cl:4.13-8.79) than that
of general paid workers, and even after correcting all covariates, it was 4.85
times higher (Cl:3.17-7.42). The OR values of depressive symptoms increased in
both the experimental group (8.16, Cl:4.67-14.26) and the control group (14.15,
C1:5.93-33.74) compared to general paid workers after the intervention study,
and as a result of the double-difference analysis, the experimental group
increased —0.15 points lower than the control group, but there was no significant
difference (p=0.917). In addition, the results of the stratified double-
difference analysis by dividing the group who completed education and the group
who did not participate in education also showed that the group who completed
education increased by —1.07 points lower than the group who did not participate

in education, but it was not significant (p=0.495)
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Conclusion

This study investigated the association between depressive symptoms and sleep
insomnia in replacement drivers compared to general paid workers, and examined
the impact of health education and information provision on depressive symptoms
among replacement drivers. Results showed that providing health education and
information to the experimental group resulted in less increase in depressive
symptom scores compared to the control group, but this difference was not
significant. Furthermore, analyzing the difference in depressive symptom changes
between those who simply received videos and information and those who completed
the education revealed a decrease in depressive symptom scores, albeit not
statistically significant. These findings suggest that while health education
and information provision may have a positive impact on the mental health of
replacement drivers, the importance of actual education completion is underscored.
Moreover, emphasizing the need for health management programs targeting platform
workers, including replacement drivers, holds promise for enhancing their health
and wel l-being. This calls for further research and the development of education

programs to promote the health and well-being of platform workers.
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