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Abstract 

The purpose of this study was to investigate the effects of shift work of over 19 year old 

workers on depression and to find ways to resolve their depressive symptoms. Data from 

the study were analyzed using The sixth Korea National Health and Nutrition examination 

survey Ⅵ-2(2014). The results showed that the shift worker had 1.459 times (95% CI: 

1.008-2.110) more depressed than the comparable worker. Particularly, there was a 

significant difference in the quality of life (OR: 2.353, 95% CI: 1.771-3.128) and 

subjective health status (OR: 0.290, 95% CI: 0.188-0.448). The quality of life and 

perception of subjective health status of shift workers were found to be related to 

depression. The quality of life of these shift workers and the policy approach to improve 

industrial safety are considered to be a way to improve the mental health of shift workers. 

 

Keywords: Shift work, Depression, Occupation, National Health and Nutrition 
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1. Introduction 

Currently, Korea is in a serious state of mental health problems such as suicide, anxiety, 

and depression, despite the improvement of medical technology and living standard, 

which is in serious danger due to social problems. In response to these mental health 

problems, countermeasures have been established in various and systematic ways at the 

national level. In particular, various studies have been conducted to prevent suicide in the 

face of the disgrace of OECD suicide rate (1). In the American Psychiatric Association, 

depressive disorder means a loss of interest or pleasure in depressed mood or interest that 

lasts almost every day for more than 2 weeks, with significant weight or appetite changes, 

changes in sleep, fatigue, and unrecognized suicidal thoughts. Depressive disorders are 

often caused by the surrounding environment regardless of their own will, so they are 

often ignorant or miss treatment periods. Depressive disorder is a dangerous mental health 

problem that can be treated at an early stage but can be suicidal if left alone. In 
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depression-related studies, 3-5% of people with depression are at a serious level requiring 

treatment, and 10-15% are known to be serious mental health problems leading to suicide (2). 

In 2011, the prevalence of major depressive disorder lifetime prevalence was 4.0% in 

2001, 5.6% in 2006, and 6.7% in 2011 in the mental health state epidemiology survey of 

the Ministry of Health and Welfare. In addition, there is a significant increase in 

depression among mental health problems (3). Sleep is also an important factor in mental 

health, and people change their stance 20 to 30 times to maintain optimal sleep while 

sleeping 7-8 hours a day on average. This is because sleep is related to the smooth blood 

circulation and mental health of the human body, resulting in an unconscious shift in the 

brain, resulting in optimal sleep (4). Modern society has changed the working hours in 

order to meet various demand factors of the people through changes in industrial 

environment and cultural life. Therefore, workers are often required to work not only 

during the day when humans are awake, but also at night when they must rest 

physiologically and psychologically. Shifts in the number of shift workers are increasing 

due to changes in the industrial environment. In Europe and the United States in 2000, it 

is estimated that about 20% of the total worker is in shift work (5-6). According to the 

Korea National Statistical Office (KNSO), 18.9% of shift workers were working in shift 

work in 2014 (7). In particular, shift work has become more common in industries where 

continuity must be maintained due to the availability of free electricity. This type of shift 

work is being carried out in a wide range of sectors including transportation, defense and 

social security, publishing, video and information, agriculture, forestry and fisheries, 

business facility management, and business support(8). In the case of a shift worker, daily 

rhythm incongruity is disrupted by the daily cycle rhythm, which reduces the efficiency of 

work and negatively affects the interpersonal relationship in social relations. In addition, 

shift workers may experience insomnia, lack of sleep, and poor quality of sleep, resulting 

in loss of work efficiency and loss of the company (9). However, the more serious side 

effects are that they can lead to metabolic disorders, emotional problems, somatization 

disorders and psychiatric disorders on a personal level due to shift work stress (10). In 

previous studies, shift work was found to negatively affect workers' social activities, 

physical health and mental health. Previous work on domestic shift work has been 

actively conducted in a single occupation, including a study on the quality of sleep, stress 

and self-esteem of nurses (11), and the effects of firefighters and police officers on 

depression (12) In the case of foreign countries, research on shift work by various 

industries such as police and nurses was carried out (13). Studies conducted abroad have 

shown that there are many studies on shift work, chronic illness, quality of sleep, and 

health status (14-16). However, there was no study of the degree of depression among 

shift workers in all industries in Korea. The purpose of this study is to evaluate the health 

and nutrition level of the people and to calculate the statistics necessary for establishing 

and evaluating the health policy in the Ministry of Health and Welfare. By using 

statistical data of the National Health and Nutrition Survey, And to provide basic data for 

establishing effective working conditions to reduce the depression of workers by 

confirming the relationship with depression. 

 

2. Study Method 
 

2.1. Subjective 

The data used to carry out this study were from The sixth Korea National Health and 

Nutrition examination survey Ⅵ-2. In order to improve the accuracy of the representative 

and estimation of the sample, we used stratified, clustered, and weighted (health 

Questionnaires, and screening weights). The estimation of the population mean (𝑌) and 

variance (V(𝑌̅)) in the complex sample is as follows (1.1). 
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         (h: layer, i: research, j: household, 𝜔ℎ𝑖𝑗: weight, 𝑦ℎ𝑖𝑗: value)       (1.1) 

The weighting is adjusted to compensate for the difference between the difference in 

the number of households and the population at the time of the survey and the non-

response error due to the absence of survey, so that the accuracy of the estimate can be 

improved. The weight standard mean is shown in (1.2). 

𝑌̅ =∑𝑤𝑖

𝑛

𝑖=1

𝑦𝑖/∑𝑤𝑖

𝑛

𝑖=1

 

        (𝑦𝑖: data, 𝑤𝑖: weight)                        (1.2) 

The subjects of this study were adult workers aged 19 and over in The sixth Korea 

National Health and Nutrition examination survey Ⅵ-2. The general characteristics, job - 

related characteristics, and health - related characteristics of the subjects were included as 

independent variables. Depression score of 5 or more on mild depression was used as a 

dependent variable in the PHQ-9 depression test. The health-related characteristics 

included sleep quality, stress level, chronic diseases (hypertension, diabetes mellitus, 

tuberculosis, liver disease, cancer), cerebro-cardiovascular disease, EQ-5D and subjective 

health status that could affect depression. EQ5D is a tool developed for the measurement 

of health related quality of life developed by the EuroQol group. It is divided into five 

dimensions: exercise, self-care, daily life, pain / discomfort, and anxiety / depression. 

Each dimensions has 3 levels: no problems, some problems, extreme problems. In this 

study, A score below'0' indicated problematic and '1' was regarded as no problem 

according to the contents of EQ5D-3L user guide(17). The chronic diseases that were 

used in the analysis were examined for the current prevalence of hypertension, cancer, 

stroke, myocardial infarction and angina, hepatitis B, tuberculosis and diabetes. 

 

2.2. Measurement of Depression 

The sixth Korea National Health and Nutrition examination survey Ⅵ-2 used a depression 

module consisting of the self-report questionnaire, PHQ-9 (Patient Health Questionnaire), 

to measure the degree of depression. PHQ-9 was developed to meet DSM-IV(Diagnostic 

and statistical manual of mental disorder) diagnostic criteria for depressive episodes. No, 

not at all, from 0 to nearly every day, according to the severity of the symptoms, ranging 

from 5 to 9 points, 10 to 14 points, moderate to 15 to 19 points, severe to 20 points or 

more, Was used (18). In this study, more than 5 mild depressive disorder was used as the 

cut point of depression. 

 

2.3. Analysis Method 

The sixth Korea National Health and Nutrition examination survey Ⅵ-2 was revised to fit 

the purpose of the study. The relationship between these characteristics and depression 

was presented using the χ2 test. Multivariate logistic regression analysis was performed to 

determine the relationship between the presence of shift work and depression in the 

univariate control of variables with significant relationship to depression. Statistical 

analysis was performed using SPSS 21 and statistical significance was 0.05 or less. 
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3. Results 
 

3.1. General Characteristics Related to Depression 

The general characteristics related to depression were presented in table 1. Among 

general characteristic, there were a significant difference in gender is noted in the female 

(p=0.00), age is noted in the 66 above(p=0.00), education level is noted in the 

elementary(p=0.00), household income is noted in the low(p=0.00), medical care(p=0.00) 

and private insurance(p=0.00). 

Table 1. General Characteristics Related to Depression 

 

3.2. Occupation Characteristics Related to Depression 

The occupation characteristics related to depression were presented in Table 2. Among 

occupation characteristics, there were a significant difference in Employment type is 

noted in the other(p=0.005), Regular working is noted in the Temporary(p=0.002), 

Occupation group is noted in the Service(p=0.041), Form of working hours is noted in the 

Other(p=0.026) and Shift work(p=0.007). 

 

3.3. Health Characteristics Related To Depression 

The health characteristics related to depression were presented in Table 3. Among 

health characteristics, there were a significant difference in chronic disease(p=0.012), 

cerebro-cardiac disease(p=0.002), stress status is notes in the often(p=0.000), BMI is 

noted in the obesity(p=0.003), sleep time is noted in the less than or equal to 4hours 

Characteristics Category 
Depression (n, weighted%) 

p-value 
No Yes 

Gender male 

female 

858(73.0) 

1253(61.3) 

327(27.0) 

776(38.7) 0.000 

Age(year) 19-35 

36-50 

51-65 

≥66 

494(62.8) 

15(72.1) 

616(70.6) 

386(55.3) 

304(37.2) 

242(27.9) 

268(29.4) 

289(44.7) 0.000 

Education elementary 

middle 

high 

collage and above 

393(52.3) 

242(69.2) 

725(67.2) 

749(71.1) 

344(47.7) 

110(30.8) 

343(32.8) 

305(28.9) 0.000 

Household Income low 

middle low 

middle high 

high 

325(51.9) 

514(62.3) 

641(71.9) 

629(72.4) 

309(48.1) 

283(37.7) 

261(28.1) 

242(27.6) 0.000 

Marital 

status 

married 

single 

1773(67.5) 

338(63.5) 

887(32.5) 

216(36.5) 0.107 

Residential area town 

rural 

1728(66.5) 

383(67.0) 

896(33.5) 

207(33.0) 0.786 

Medical insurance Health insurance 

medical care  

2054(68.2) 

37(30.0) 

992(31.8) 

87(70.0) 0.000 

Private  

insurance 

Yes 

No 

1646(69.2) 

447(57.0) 

740(30.8) 

350(43.0) 0.000 
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(p=0.000), quality of life is noted in the problem(p=0.000), subjective health state is noted 

in the poor(p=0.000) 

 

3.4. Multiple Logistic Regression Analysis between General, Occupation, Health 

Characteristic and Depression 

The logistic regression analysis was conducted to examine the effect of shift work on 

depression in the univariate control of variables affecting depression (Table 4). General 

characteristic and depression were significantly male has low than female 0.733times 

(95%CI: 0.556-0.966). There was no significant difference in other variables. Job 

characteristic were no significant difference in depression. 

Table 2. Occupation Characteristics Related To Depression 

Health characteristics and depression were found to be related to stress level, quality of 

life, and subjective health status. The stress group was 0.255 times lower than the 

sometime group (95% CI: 0.193-0.336). Quality of life was 2.353 times higher in the 

problem group than in the non-problem group (95% CI: 01.771-3.128). In subjective 

health status, depression level was 0.597times lower in the fair group than in the poor 

group (95% CI: 0.431-0.826) and 0.290times lower in the good group(95% CI: 0.188-

0448). Depression was found to be 1.459 times higher in the shift work group than in the 

non-shift work group (95% CI: 1.008-2.110). A significant variables were controlled and 

analysis. 

 

 

 

 

Characteristics Category 
Depression (n, weighted%) 

 
No Yes p-value 

Employment type Non-precarious 

precarious 

Other* 

354(73.5) 

504(66.3) 

1249(64.4) 

133(26.5) 

233(33.7) 

737(35.6) 0.005 

Regular working Regular 

Temporary 

Daily  

Other* 

585(72.4) 

200(61.5) 

74(68.6) 

1249(64.4) 

220(27.6) 

108(38.5) 

38(31.4) 

737(35.6) 0.002 

Working hours per 

week 

≤40 

≥41 

755(68.4) 

733(71.2) 

351(31.6) 

299(28.8) 0.270 

Occupation group Office 

Service 

Labor 

544(73.4) 

284(66.1) 

487(69.7) 

198(26.6) 

140(33.9) 

216(30.3) 0.041 

Form of working hours Full time 

Part time 

Other* 

670(70.4) 

189(65.1) 

1249(64.4) 

276(29.6) 

90(34.9) 

737(35.6) 0.026 

Employment status Paid worker 

self-employer 

Unpaid family worker 

859(69.3) 

368(73.6) 

88(69.9) 

366(30.7) 

149(26.4) 

39(30.1) 0.261 

Shift worker No 

Yes 

1233(80.8) 

255(63.7) 

503(28.6) 

147(36.3) 0.007 

Other* : self-employment and unpaid family 
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Table 3. Health Characteristics Related to Depression 

 

4. Discussion 

This study was conducted to investigate General, Job and Health characteristics that 

affect depression in 19 - year - old shift workers and to find ways to improve their work 

efficiency by solving their depression. The results showed that depression was more 

common in women than in men. This is consistent with the results of Lee's study(1), 

which examined factors related to workers' depression. In the case of women, the roles of 

women in the home and their role in society seem to be higher in women's depression in 

social practices that are not easy to understand in the same position as men. In addition, 

according to the statistics of women's families in 2012, the findings that women feel 

discriminated against men in gender are disproving the fact that women are not treated 

equally with men in society. Job related traits and depression were not related. In this 

paper Lee(1), which studies the relationship between work environment and depression, 

the working environment, especially the clean and pleasant environment, was associated 

with depressive symptoms. In a study by Park (2) who studied depression in Korean adult 

Characteristics Category 

Depression(n, 

weighted%) p-value 

No Yes 

Chronic disease None 

Yes 

1626(67.6) 

485(61.8) 

777(32.4) 

326(38.2) 0.012 

Cerebrovascular 

disease 

None 

Yes 

2049(66.9

) 

62( 0.9) 

1043(33.1) 

60(49.1) 

0.001 

Stress state Sometimes 

Often  

1640(77.4

) 

444(44.9) 

501(22.6) 

584(55.1) 

0.000 

BMI* Underweight 

Normal weight 

Obesity 

79(52.6) 

1403(67.5

) 

616(67.5) 

86(47.4) 

702(32.5) 

616(67.5) 

0.003 

Sleep time 4≥ 

5-8 

≥9 

74(35.0) 

1883(69.3

) 

126(53.9) 

123(65.0) 

862(30.7) 

99(46.1) 

0.000 

Quality of life(EQ-5D) No problem 

Problem 

645(48.7) 

1466(76.8

) 

659(51.3) 

442(23.2) 

0.000 

Subjective health state Good 

Fair 

Poor 

592(82.1) 

1189(68.2

) 

330(43.5) 

138(17.9) 

537(31.8) 

428(56.5) 

0.000 

Smoking None 

Current smoker 

783(67.7) 

1300(65.7

) 

391(32.3) 

694(34.3) 

0.302 

Drink None 

over one glass per month 

973(65.1) 

1112(66.5

) 

545(34.9) 

544(32.6) 

0.269 

BMI* : Body mass index 
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men and women, there was a significant difference in depression between day laborers. In 

this study, it was not related to depression because only the relation between occupation 

and job characteristics was analyzed rather than the workplace environment. However, in 

a study by Kim (19) that investigated the relationship between depression and fire-

fighting officers, depression was high in a group with a high workforce such as 

firefighting. This is consistent with the high depression in the unemployed group in this 

study. The more dangerous and tough the task is, the higher the depression will be. In the 

health characteristics, the level of stress, quality of life, and subjective health status were 

significantly different from depression. The higher the level of stress experience, the 

higher the depression. At the stress level, the number of occasional feelings was lower 

than that of the frequent feelings. This is consistent with the results of Kim's (20) study on 

fire-fighters that job stress negatively affects fatigue and depression. Stress reduces the 

efficiency of work and eventually causes social costs such as industrial accidents. The 

quality of life was 2.353 times higher in the group with problems than the group without 

problems. This is consistent with Kim's (21) study of workers' shift work experience. 

Workers who are in shift work are separated from interpersonal relationships and feel 

isolated and uneasy. In addition, the quality of life is inevitably lowered by experiencing 

physical anxiety such as health concerns and getting away from regular life style. The 

higher the subjective health status, the lower the depression level. This is in agreement 

with the findings of Kim (22) who studied married middle age. Most workers who think 

that their subjective health status is good are considered to be regular workers or high 

quality workers. However, since shift workers are not regular working patterns, there are 

many workers who are hard to exercise regularly. Therefore, it seems that there is an 

inverse correlation between subjective health status and depression. The shift worker 

showed 1.459 times higher depression level than the comparison worker. This study was 

conducted by Park (23) who studied the relationship between shift work and depression, 

Kim(11) who studied nurses, Bae(12) investigated the relationship between police 

officers' of depression, And Elisabeth Flo (15) on the health problems of nurse shift 

workers. The results of Costa's study (24) suggest that shift workers who have not had 

constant working hours show mental changes as well as physical changes as well as 

differences in lifestyle, group personality, family relationship, and social status. Most of 

these mental changes have negative consequences and cannot be reversed. 

Table 4. Multiple Logistic Regression Analysis between General Occupation, 
Health Characteristic and Depression 

Independent variables 
Odds 

ratio 

95%CI* 

Lowest highest 

Gender(female) male 0.733 0.556 0.966 

Age(66 and over ) 19-35 

36-50 

51-65 

1.590 

1.166 

0.995 

0.866 

0.646 

0.598 

2.920 

2.105 

1.656 

Education 

(collage and above) 

elementary and below 

middle 

high 

1.016 

0.849 

1.156 

0.567 

0.495 

0.783 

1.822 

1.457 

1.705 

House Income(high) low 

middle low 

middle high 

1.643 

1.372 

0.958 

0.847 

0.939 

0.694 

3.187 

2.006 

1.322 

Medical insurance 

(medical care) 

Health insurance 0.645 0.251 1.654 

Private insurance(no) Yes 0.976 0.627 1.517 
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5. Conclusion 

This study was analyzed using The sixth Korea National Health and Nutrition 

examination survey Ⅵ-2. The National Health and Nutrition Survey data, which consist of 

nationwide survey sites, can ensure accuracy and reliability. The results showed that the 

shift worker had 1.459 times more depression than the non-shift worker. In particular, 

there was a significant difference in quality of life (OR: 2.353) and subjective health 

status (OR: 0.290). Quality of life and perception of health status were found to be related 

to depression. The quality of life of these shift workers and the policy approach to 

improve industrial safety are considered to be a way to improve the mental health of shift 

workers. In this study, The sixth Korea National Health and Nutrition examination survey 

Ⅵ-2 were used, so the environment and working experience of the industry director were 

not considered. This empirical study is expected to be conducted in the future. 
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