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ABSTRACT

Background: Non-regular workers are steadily increasing on account of improving corporate
productivity. They are classified as non-permanent, part-time, or non-typical workers.
Non-regular work has a negative impact on workers' physical and mental health. This study
analyzed the relationship between non-permanent, part-time and non-typical work and
insomnia among Korean wage workers, and investigated the differences and interactions
between different work patterns.

Methods: The Fifth Korean Working Conditions Survey was used in this study. Non-regular
work patterns were classified into 7 types: type 1, sole non-permanent; type 2, sole part-time;
type 3, sole non-typical; type 4, part-time-non-typical; type 5, non-permanent-non-typical;
type 6, non-permanent-part-time; type 7, all inclusive. Insomnia was measured on a scale
from “normal sleep” to “insomnia” based on the 3-item Minimal Insomnia Symptom Scale.
Multiple logistic regression was used to analyze the association between non-regular work
patterns and insomnia among wage workers.

Results: After multivariate adjustment, a significantly increased odds ratio (OR) for insomnia
was found in types 1, 2, 3, 4, 5, 6, and 7 of non-regular work patterns compared to regular
work patterns. After stratification for shift and night work, the OR of the group with shift and
night work was higher than that of the group without shift and night work.

Conclusions: Insomnia was significantly associated with non-regular work patterns. This
association was prominent in workers with shifts and night work. This finding suggests that
proper work patterns may be needed to reduce the risk of insomnia among Korean wage workers
and workers who initially had insomnia should consider these results before placement.

Keywords: Non-regular worker; Work patterns; Insomnia; Minimal Insomnia Symptom Scale;
Korean Working Condition Survey

BACKGROUND

After the 1997 financial crisis, South Korean companies tried to reduce labor costs and
gain employment flexibility for productivity, which resulted in an increase in non-regular
workers [1,2]. According to the 2018 additional survey of the economically active population
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by Statistics Korea, the number of non-regular workers in Korea has steadily increased
(6,308,000 in 2015; 6,481,000 in 2016; 6,578,000 in 2017; and 6,614,000 in 2018).

There is no internationally established standard definition for non-regular workers. However,
in Korea, non-regular workers include all workers except regular workers who are employed
by a single employer, work standard hours, and have no limit on the period of employment.
Non-regular workers can primarily be divided into non-permanent workers, part-time
workers and non-typical workers [3].

Non-permanent workers are those who have a limited working contract period or work only
through repeated contract renewal. Part-time workers are workers whose work hours are

at least 1 hour shorter than those of regular workers who perform the same type of work

at the same workplace. This is usually the case when workers are scheduled to work for

less than 36 hours per week. Non-typical workers are those workers whose employment
contract relationship is different from that of a regular worker and include workers in special
employment types, temporary agency workers, subcontract workers, domestic workers, and
daily employed workers.

These non-regular workers are exposed to more risk than regular workers, which can
influence their health negatively. A survey on the subcontracted industrial accidents
conducted in 2016 by the Korea Occupational Safety and Health Institute found that the rate
of death incidents due to work accidents was higher among subcontract workers than among
original contractors [4]. Comparing the injuries caused by industrial accidents during 2017,
only 21% of the regular workers experienced industrial accidents, while 38% of non-regular
workers (nearly twice as many as regular workers) experienced industrial accidents. Job
satisfaction among non-regular workers was also lower compared to regular workers [5]. In
addition, non-regular workers showed significantly worse results in physical health such as
mortality, obesity prevalence, chronic disease, and mental health, such as depression and
insomnia, than regular workers [6-8].

Insomnia is defined as a complaint of sleep disturbances even though there is enough
opportunity to sleep in an appropriate environment [9]. According to the age-based mental
health disease statistics released by the Korea Health Insurance Review and Assessment
Service in 2017, 123,898 patients received inpatient treatment for insomnia in 2017, an
increase of 48.3% from 83,556 in 2013 [10,11]. Insomnia not only causes personal loss and
suffering at the individual level but also affects society negatively.

At the individual level, insomnia can be accompanied by various diseases such as depression.
Forty to fifty percent of patients with chronic insomnia have mental disorders, such as bipolar
disorder, depressive disorder, and anxiety disorder [12-14]. Insomnia can lead to a decrease in
cognitive/physical functioning, which reduces the quality of life [15,16]. It also increases the
risk of physical diseases, such as cardiovascular diseases (e.g., hypertension) [17,18].

At the social level, a study showed that insomnia increases the risk of traffic accidents,
absenteeism, and decreases productivity [19]. In other studies, workers who suffered from
insomnia were 7 times more likely to have accidents in their workplaces and more than twice
as likely to be involved in car accidents [20]. Research shows that frequent absenteeism

and inefficiency of workers suffering from sleep problems reduce productivity, resulting in
socioeconomic losses [21].
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As mentioned above, previous studies have reported that the physical and mental health

of non-regular workers is affected more negatively compared to regular workers [22,23].
These studies classified non-regular workers based on the following criteria: continuity

of employment contract (non-permanent workers), working hours (part-time workers),

and labor provision method (non-typical workers) [24]. In Europe, studies have classified
non-regular workers based on the continuity of employment contract and working hours,
and found a difference in job dissatisfaction and workplace stress in each work pattern [25].
However, because the definitions of non-regular workers in Europe and Korea are different,
it is necessary to comprehensively examine non-regular workers in Korea. In addition, no
studies have analyzed the effects and interactions of the continuity of employment contract,
working hours, and labor provision method.

Therefore, this study investigated the relationship between non-regular work patterns

and insomnia and analyzed the interactions of non-regular work patterns with the risk of
insomnia. This study is intended to help improve the mental health of workers by identifying
the work patterns that are most related to insomnia.

METHODS

Study participants

This study used data from the fifth Korean Working Conditions Survey (KWCS). The KWCS
has been conducted since 2006, and 5 surveys have been conducted. The fifth KWCS was
conducted by the Korea Occupational Safety and Health Research Institute in 2017. The
survey identifies the degree of workers' exposure to risk factors by occupation, industry,
and type of work, and uses the findings as a basis for establishing occupational safety and
health policies. The survey participants were individuals aged 15 or older from all households
residing in Korea. Approximately 50,000 households were sampled. The survey was
developed based on the European Working Conditions Survey and the British Labor Force
Survey. Professional interviewers visited the participants' households and interviewed them
individually. In this study, only wage workers were analyzed, and 27,235 (13,398 men and
13,837 women) individuals were included in the final analysis, except for 2,600 respondents
who had provided incomplete responses and 208 respondents aged below 20 years (Fig. 1).

The 5th Korean Working Condition Survey (2017)
(n =50,205)

Not paid worker
(n =20,162)

Age under 20 years old
(n =208)

Incomplete respondent
(n =2,600)

Final study participants
(n =27,235; male 13,398; female 13,837)

Fig. 1. Flow diagram depicting study population.
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Fig. 2. Classification of Korean wage workers.
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Non-regular work patterns

Non-regular work patterns were classified based on the “Composition of Workers by Work
Type” in the Statistics Korea's “2018 Supplementary Survey by Work Type of Economically
Active Population Workers” (Fig. 2).

Non-regular workers were classified into 3 types, namely non-permanent, part-time, and
non-typical workers, depending on the definition. Other wage workers were regarded as
regular workers.

Non-permanent workers are non-regular workers classified on the basis of “continuity

of employment contract” and are categorized into those who have a fixed period of work
contract (fixed-term contract workers) or those who have not set a fixed period but continue
to work because of repeated contract renewal and those who cannot expect to continue
working for involuntary reasons (non-fixed term contract workers). Fixed-term contract
workers were defined using the question, “Did you set an continuity of employment contract
when you were hired?” Respondents responded to the above questions as “determined,”
“not determined,” “unknown,” or “no.” In this study, the response of “determined” was
defined as fixed-term contract workers. Non-fixed term contract workers were defined

using the question: “If the running of the company becomes very difficult and the company
is likely to go out of business or make adjustments to employment or if you do not make
certain mistakes, can you continue to work for as long as you want?” Follow-up questions
for the non-fixed term contract workers were “Why did you answer ‘Yes’ (can keep going)?”
or “Why did you answer ‘No’ (can’t keep going)?” Respondents who answered “yes” to the
above question and answered “Because the contract was repeatedly renewed” were classified
as non-fixed term contract workers. In the question “Why did you answer 'no' (can't keep
going)?”, respondents who answered “Because the previously set term of the employment
contract expires,” “Because implicitly and customarily, the contract will be terminated,”
“Because the employee was hired on the condition of quitting anytime if the employer asked,”
“Because the current job (project) is finished,” “Because the person who previously worked
at the current job returns,” “Because I can only work in certain seasons,” and “Because of
business reasons at work,” were defined as non-fixed term contract workers.

Part-time workers are non-regular workers classified on the basis of “working hours,” and
include workers who have working hours that are even 1 hour shorter than the 1-week working
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hours of regular workers. Part-time workers were defined using the question, “What is the
type of employment in your main workplace?” Respondents answered the above questions
” “unknown/no-response,” and “declined.” In this

study, those who gave the response of “part-time work” were defined as part-time workers.

with “full-time work,” “part-time work,

Non-typical workers are non-regular workers classified on the basis of the “labor provision
method,” and include workers in special employment types, temporary agency workers,
subcontract workers, domestic workers, and daily employed workers.

Workers in special employment types are workers who have no separate office, store, or
workplace but work on a contractual basis for an employer. They directly meet their clients,
provide goods or services to them, and receive payments (fee, service fee, allowance, etc.)
according to their performance. They determine the methods of delivering their labor,
working hours, etc., by themselves, such as insurance consultants, home-study teachers,
quick service delivery agents, caddies, door-to-door sales persons, chauffeurs, and body
scrubbers. Workers in special employment types were defined using the question “Was

the job (work) you worked last week as a type of personally seeking or receiving customers,
providing goods or services, and earning income for the amount of work (according to your
performance) done by you? (e.g., insurance planner, workbook teacher, courier, quick-service
delivery engineer, golf course assistant, truck driver, etc.)” Responses to the above question
were “Yes,” “No,” “Don't know/No response,” and “Rejected.” In this study, a “yes” response
to the above question was defined as a worker in a special employment type.

Temporary agency workers are workers dispatched to another company to perform their
duties while employed by their own companies. Their wages or working status are managed
by their employer, while their duties are supervised and directed by the company where
they are dispatched. Temporary agency workers were defined using the question “Did you
get wages from the workplace you worked for or from a dispatcher or service provider?”
Individuals responding to the “dispatch company” were defined as dispatch workers.

Subcontract workers are workers who are employed by a subcontracting firm and work

at other establishments' working sites, and receive direction and supervision on wages,
employment status, work orders, and guidance from the subcontracting firm (e.g., cleaning
services, security services, etc.). In this study, subcontract workers were defined using the
question “Did you get wages from the workplace you worked for or from a dispatcher or
service provider?” Individuals responding to the “contractor company” were defined as
subcontract workers.

Domestic workers are workers who work in the home, not in the workplace provided by the
business, such as telecommuting or the domestic handicraft industry. Domestic workers
were defined using the question “Where did you usually work last week?" Respondents who
answered “at home” were defined as domestic workers.

Daily employed workers are workers who work irregularly on a day-to-day basis and receive
daily wages, such as construction workers, event assistants, housekeepers, and daily
employed workers were defined using the question “Are your jobs working days or weeks only
when jobs are available? (e.g., daytime construction worker, housekeeper, caregiver.)” In this
study, the individual responding “yes” was defined as a daily employed worker.
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Non-permanent Non-permanent  Part-time  Non-typical
Regular N N N
Non-regular work pattern
Type 1 Y N N
Type 2 N Y N
Type 3 N N Y
Type 4 N Y Y
‘ Type 5 Y N Y
Type 6 Y Y N
Type 7 Y Y Y
Type 1: sole non-permanent; Type 2: sole part-time;

Part-time

Fig. 3. Classification of non-regular workers.
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. Type 3: sole non-typical; Type 4: part-time-non-typical;
Non-typical Type 5: non-permanent-non-typical; Type 6: non-permanent-part-time;
Type 7: all inclusive.
Y: yes; N: no.

In summary, non-permanent work means “continuity of employment contract”, part-time
work means “working hours”, and non-typical work means “labor provision method”.
Considering the overlap of non-regular workers as non-permanent, part-time, and non-
typical workers, the “non-regular work patterns” were classified into 7 types (sole non-
permanent, sole part-time, sole non-typical, non-permanent-part-time, non-permanent-
non-typical, part-time-non-typical, and all-inclusive) (Fig. 3).

Insomnia

Insomnia was assessed using the Minimal Insomnia Symptom Scale (MISS) [26]. MISS is a
tool developed for screening insomnia for individuals aged 20-64 years. However, recently it
has been reported that MISS is suitable as an insomnia screening tool even for those above 65
years. Therefore, this study targeted workers aged over 20 years [27,28]. “How often have you
had the following problems with sleep in the last 12 months?” The MISS items consist of 3
sub-items: (A) Difficulty falling asleep; (B) Waking up repeatedly while sleeping; (C) Waking
up feeling exhausted or extremely tired. In response to each question, respondents answered
“every day,” not at all,” “don't know,”
or “decline.”

” «

sometimes a week,” “sometimes a month,” “rarely,

In this study, the scores of each sub-item, consisting of O (“not at all”) to 4 (“every day”)
points, were summed according to the MISS scoring method. The calculated values between
0 and 12 were applied to the criteria suggested in the previous study, defining 6 or more
points as insomnia and less than 6 points as a normal sleeping pattern. Cronbach's alpha
was 0.73. In addition, the MISS showed sufficient specificity and sensitivity to screen patients
with insomnia who met the International Classification of Diseases, Tenth Revision criteria.
When comparing the sensitivity and specificity of MISS and other insomnia screening scales
(Insomnia severity index [ISI]; Pittsburgh sleep quality index [PSQI]), the ISI has 94%
sensitivity and 94% specificity [29], while PSQI has a sensitivity of 89.6% and specificity of
86.5% [30]. MISS showed similar percentages with 82% sensitivity and 86% specificity as a
result of using 6 points as cut-offs in previous studies.

Other variables
In this study, variables known to be related to non-regular work and insomnia were included

in the analysis, and the definitions of each variable are as follows.

In this study, sex, age, health status, education and income were included in the control
variables as the study participants' general characteristics.

https://doi.org/10.35371/a0em.2021.33.e9 6/15
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The ages were categorized as 15-19, 20-29, 30-39, 40-49, 50-59, and 60 above. The state of
health was defined using the question “What is your state of health in general?” Respondents
who answered “very good” or “good” were categorized as “good,” and those who answered
“normal,” “bad,” or “very bad” were categorized as “not good.” Education levels were
categorized into below elementary school graduation, middle school graduation, high school
graduation, and junior college graduation. The income levels were classified into 0-1.00
million Korean won (KRW) group, 1.00-1.99 million KRW group, 2.00-2.99 million KRW
group, and more than 3 million KRW group based on the average monthly income received
from the company.

In addition, the occupational risk factors of insomnia presented in previous studies [31-
34] were used as control variables. This included occupations, shifts, night work, working
environment satisfaction, job stress, colleague support, and working hours. Each variable
was defined as follows.

Occupations were categorized into 5 groups based on the response to the question “Which
of the following classifications are best for your job?” [35] The first group was defined as

the management/professional group, which included managers, experts, technicians, and
paraprofessionals. The second group was defined as the white-collar group and the third
group as the service/sales group. The fourth group was defined as the blue-collar group,
which included skilled agricultural and forestry, fishery workers and equipment, machine
operation, and assembly workers. The fifth group was defined as the simple labor group.
Shift work refers to a case in which workers or groups of workers are swapped for the same
work according to a time schedule in the same workplace. In this study, the case of answering
“yes” to the question “Do you work shift work?” was set as shift work. Night work was
defined based on the response to the question, “How many days do you work at night when
working at least 2 hours from 10 pm to 5 am?” Respondents who answered “at least once a
month” were defined as “night work.” Work environment satisfaction was defined using the
question, “What do you generally think about the work environment in which you do your
work?” Respondents who answered “not very satisfied” and “not satisfied at all” were defined
as “not satisfied” with the working environment, while those who answered “satisfied” and
“very satisfied” were defined as “satisfied.” In terms of job stress, the answers “not very”

and “not at all” to the question “Do you feel stressed at work?” were classified as “None,”
mostly yes,” and “sometimes yes” were categorized as “Yes.”
Regarding colleagues’ support, the responses “not very” and “not at all” to the question

” «

while the answer “always yes,

“Do your colleagues help and support you?” were classified as “None,” while the responses

” «

“always yes,” “mostly yes,” and “sometimes yes” were classified as “Yes.” Working hours
were classified into “more than 52 hours/week” and “52 hours/week or less” based on weekly

working hours.

Statistical analysis

In this study, a o test was conducted to identify the general and occupational characteristics of
participants with insomnia. The y? test was used to determine the distribution of work patterns
according to insomnia, and logistic regression analysis was performed to determine the
association between work patterns and insomnia. Odds ratios (ORs) were calculated for models
without correction of control variables, models with correction of only general characteristics,
and models with correction of all control variables including occupational characteristics.

https://doi.org/10.35371/a0em.2021.33.e9 7/15
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The fifth KWCS provides a weight variable for their data to represent the working population
across the country. The design weight of the fifth KWCS was calculated from the sample
design and then adjusted by applying the weight of post-stratification and the weight based
on the item non-response method. The weight variable was used for the statistical analysis.

Logistic regression analysis was performed by stratifying night and shift work to confirm the
difference according to night and shift work. All the statistical analyses were performed using
SAS 9.4 (SAS Institute, Cary, NC, USA) and the statistical significance level was set at p < 0.05.

Ethics statement
The Institutional Review Board (IRB) of Seoul National University Hospital waived the need
for written informed consent to exempt the review of this study (IRB No. E-2004-037-1116).

RESULTS

General and Occupational characteristics
The general and occupational characteristics of the participants with insomnia are shown in
Table 1.

Of the 27,235 participants, 13,398 (49.2%) were male and 13,837 (50.8%) were female.
According to the MISS, insomnia was found in 912 men and 1,142 women. There were
significant differences in the general and occupational characteristics between normal
sleep and experiencing insomnia. Insomnia was more likely related with being female, older
and having negative health condition, and having lower education. In terms of job aspects,
participants with insomnia were more likely to work in service/sale, simple labor, shift and
night work and to experience more stress from the job and less job satisfaction.

Work patterns and insomnia

The distribution of each non-regular work pattern in relation to insomnia is shown in Table 2.
Among the regular workers, 16,923 (94.0%) had normal sleep, while 1,075 (6.0%) had
insomnia. For non-regular workers, 8,258 (88.1%) had normal sleep and 979 (11.9%) had
insomnia. There is a higher incidence of insomnia among non-regular workers than among
regular workers. Among the non-regular workers, sole non-permanent workers showed a
higher incidence of insomnia than sole part-time workers and sole non-typical workers and
the difference was statistically significant (p <0.001).

Association between non-regular work patterns and insomnia stratified by
shift and night work

Table 3 shows the logistic regression model's estimates of the effect of non-regular work
patterns on insomnia. In the crude model, non-regular workers had a high risk of insomnia.
After controlling for covariates, non-regular workers had a statistically significant increased
risk of insomnia. Non-regular workers were approximately 1.23-2.87 times more likely to
have insomnia compared to regular workers. The risk of insomnia increased when the non-
regular work patterns overlapped. Compared to regular workers, sole non-permanent and
non-typical workers had greater risk of insomnia (OR: 1.72-1.23). The effect increased with
non-regular work patterns overlapping, followed by part-time-non-typical, non-permanent-
non-typical, and non-permanent-part-time. When all 3 overlapped, the risk of insomnia was
the highest (OR: 2.87).

https://doi.org/10.35371/a0em.2021.33.e9 8/15
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Table 1. General and occupational characteristics of the participants according to insomnia and normal sleep

Variables Total Normal sleep Insomnia p
Total 27,235 (100) 25,181 (100) 2,054 (100)
Sex <0.0001
Male 13,398 (49.2) 12,486 (49.6) 912 (44.4)
Female 13,837 (50.8) 12,695 (50.4) 1,142 (55.6)
Age (years) <0.0001
20-29 3,570 (13.1) 3,295 (13.1) 975 (13.4)
30-39 6,510 (23.9) 6,094 (24.9) 416 (20.3)
40-49 7,192 (26.4) 6,676 (26.5) 516 (25.0)
50-59 6,190 (22.7) 5,681 (22.6) 509 (24.8)
> 60 3,773 (13.9) 3,435 (13.6) 338 (16.5)
Health condition <0.0001
Not good 7,557 (27.8) 6,801 (27.0) 756 (36.8)
Good 19,678 (72.2) 18,380 (73.0) 1,298 (63.2)
Education <0.0001
Elementary school or below 1,302 (4.8) 1,172 (4.7) 130 (6.3)
Middle school 1,817 (6.7) 1,665 (6.6) 152 (7.4)
High school 9,266 (34.0) 8,476 (33.7) 790 (38.5)
College or above 14,850 (54.5) 13,868 (55.0) 982 (47.8)
Income (x 10,000 KRW/month) <0.0001
<100 2,011 (7.3) 1,860 (7.4) 151 (7.4)
100-199 7,532 (27.7) 6,916 (27.5) 616 (30.0)
200-299 12,684 (46.6) 11,839 (47.0) 845 (41.1)
>300 5,008 (18.4) 4,566 (18.1) 4492 (21.5)
Type of occupation <0.0001
Management/professional 4,395 (16.1) 4,112 (16.3) 283 (13.8)
White collar 6,659 (24.4) 6,248 (24.8) 411 (20.0)
Service/sale 7,776 (28.6) 7,088 (28.2) 688 (33.5)
Blue collar 4,357 (16.0) 4,046 (16.1) 311 (15.1)
Simple labor 4,048 (14.9) 3,687 (14.6) 361 (17.6)
Shift work <0.0001
No 93,857 (87.6) 929,132 (87.9) 1,725 (84.0)
Yes 3,378 (12.4) 3,049 (12.1) 3929 (16.0)
Night work 0.0154
No 94,686 (90.6) 929,855 (90.8) 1,831 (89.1)
Yes 92,549 (9.4) 2,326 (9.2) 9293 (10.9)
Working condition satisfaction <0.0001
Not satisfied 6,182 (22.7) 5,380 (21.4) 802 (39.0)
Satisfied 91,053 (77.3) 19,801 (78.6) 1,252 (61.0)
Job stress <0.0001
No 5,075 (18.6) 4,832 (19.2) 243 (11.8)
Yes 29,160 (81.4) 20,349 (80.8) 1,811 (88.2)
Colleague support 0.1232
No 1,457 (5.3) 1,332 (5.3) 125 (6.1)
Yes 95,778 (94.7) 93,849 (94.7) 1,929 (93.9)
Working hour (hours per week) 0.0195
<52 93,471 (86.2) 21,736 (86.3) 1,735 (84.5)
> 59 3,764 (13.8) 3,445 (13.7) 319 (15.5)

Values are presented as number (%).

To investigate the association between non-regular work patterns and insomnia among
participants with shift and night work, stratified analyses were applied, as shown in Table 4.
After stratification by shift and night work, the effect of non-regular work patterns on
insomnia remained. In addition, in the crude model, shift and night workers had a higher OR
for insomnia compared to non-shift and non-night workers. Similarly, in models I and II, the
OR was higher in shift and night workers than in non-shift and non-night workers.
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Table 2. Job classification of the participants according to sleeping pattern

Non-regular work patterns Total Normal sleep Insomnia p
Regular 17,998 (100.0) 16,923 (94.0) 1,075 (6.0) <0.0001
Non-regular Non-per. Part. Non-typ. 9,237 (100.0) 8,258 (88.1) 979 (11.9)
Type 1 ° - - 2,778 (100.0) 2,443 (87.9) 335 (12.1)
Type 2 = o - 1,061 (100.0) 995 (93.8) 66 (6.2)
Type 3 - - ° 2,527 (100.0) 2,315 (91.6) 212 (8.4)
Type 4 - ° ° 663 (100.0) 606 (91.4) 57 (8.6)
Type 5 o - o 763 (100.0) 656 (86.0) 107 (14.0)
Type 6 o o - 1,043 (100.0) 908 (87.1) 135 (12.9)
Type 7 ° ° ° 402 (100.0) 335 (83.3) 67 (16.7)
Values are presented as number (%).
Non-per.: non-permanent worker; Part.: part-time worker; Non-typ.: non-typical worker.
Table 3. Odds ratios for insomnia according to the non-regular work patterns
Non-regular work patterns Crude Model I* Model II°
Regular 1.00 1.00 1.00
Non-regular Non-per. Part. Non-typ.
Type 1 ° - - 1.78 (1.50-2.11) 1.74 (1.47-2.07) 1.72 (1.45-2.05)
Type 2 - ° - 0.96 (0.69-1.34) 0.90 (0.64-1.27) 1.04 (0.72-1.50)
Type 3 - - ° 1.35 (1.11-1.64) 1.30 (1.06-1.58) 1.23 (1.00-1.53)
Type 4 - ° ° 1.69 (1.18-2.43) 1.58 (1.09-2.29) 1.74 (1.17-2.58)
Type 5 ° - ° 9.58 (1.97-3.39) 2.48 (1.87-3.30) 2.93 (1.64-3.04)
Type 6 ° ° - 1.94 (1.44-2.60) 1.90 (1.40-2.57) 2.48 (1.78-3.46)
Type 7 o o ° 2.43 (1.71-3.46) 2.36 (1.63-3.40) 2.87 (1.91-4.32)

Values are presented as odds ratio (95% confidence interval).

Non-per.: non-permanent worker; Part.: part-time worker; Non-typ.: non-typical worker.

2Adjusted for sex, age and health condition; "Adjusted for model | + education, income, occupational type, shift work, night work, job satisfaction, job stress,

colleague support, working hour.

https://acemj.org

DISCUSSION

Through this study, the following results were obtained. First, non-regular work patterns
were associated with insomnia. Second, among non-regular workers, there was a difference
in the association between insomnia and non-regular work patterns. Third, when 2 or more
non-regular work patterns existed together, they showed an additive effect, which had a
higher association with insomnia. Fourth, non-regular work patterns had an influence on
insomnia among workers when adjusted for shift and night work.

The mechanism by which work patterns affect insomnia symptoms has not yet been clearly
identified. However, previous studies have explained the effect of work patterns on workers'
health using 2 mechanisms. The first mechanism is an economic factor. Non-regular workers
often have lower wages than regular workers and are more likely to have an unstable income
due to uncertain contract terms [36]. In addition, it is difficult to guarantee social insurance
benefits for non-regular workers compared to regular workers [37]; however, non-regular
workers are more likely to work in environments that are prone to exposure to hazards than
their regular counterparts [38,39]. The second mechanism is a socio-psychological factor,
such as employment insecurity. Employment anxiety created by the instability of a contract
period and an uncertain future can be stressful and may create other stressors. In previous
studies, when employment was unstable, the burnout experience and the risk of depression
symptoms were significantly higher [23,40,41].

Currently, in Korea, non-regular workers are defined as workers even if they are only non-
permanent workers, part-time workers, or non-typical workers, and these can overlap with
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Table 4. Odds ratios for insomnia stratified by shift work and night work according to the non-regular work patterns

Nonregular work patterns Crude Model I Model II°
Shift work (-)
Regular 1.00 1.00 1.00
Non-regular Non-per. Part. Non-typ.
Type 1 ° - - 1.73 (1.44-2.09) 1.68 (1.39-2.03) 1.66 (1.37-2.02)
Type 2 - ° - 1.00 (0.67-1.50) 0.94 (0.62-1.41) 1.10 (0.71-1.69)
Type 3 - - ° 1.37 (1.11-1.68) 1.30 (1.05-1.60) 1.19 (0.95-1.50)
Type 4 - ° ° 1.75 (1.18-2.58) 1.60 (1.07-2.38) 1.71 (1.11-2.61)
Type 5 o - ° 2.83 (2.06-3.89) 2.65 (1.90-3.69) 92.43 (1.71-3.46)
Type 6 ° o - 1.77 (1.34-2.35) 1.72 (1.27-2.33) 2.93 (1.56-3.20)
Type 7 0 ° ° 2.98 (1.55-3.35) 2.15 (1.44-3.21) 2.56 (1.63-4.03)
Shift work (+)
Regular 1.00 1.00 1.00
Non-regular Non-per. Part. Non-typ.
Type 1 ° - - 1.96 (1.30-2.98) 2.02 (1.31-3.10) 1.87 (1.18-2.96)
Type 2 - ° - 0.71 (0.40-1.29) 0.75 (0.40-1.41) 114 (0.60-2.16)
Type 3 - - ° 1.30 (0.74-2.29) 1.36 (0.76-2.43) 1.55 (0.84-2.88)
Type 4 - ° ° 1.32 (0.48-3.61) 1.40 (0.51-3.88) 1.66 (0.55-5.01)
Type 5 ° - o 1.64 (0.99-2.72) 1.83 (1.08-3.08) 1.90 (1.05-3.42)
Type 6 ° ° - 2.90 (1.01-4.79) 92.37 (1.14-4.91) 3.53 (1.78-7.00)
Type 7 ° ° ° 2.83 (1.21-6.65) 3.16 (1.30-7.68) 3.96 (1.59-9.83)
Night work (-)
Regular 1.00 1.00 1.00
Non-regular Non-per. Part. Non-typ.
Type 1 ° - - 1.80 (1.51-2.16) 1.77 (1.48-2.12) 1.74 (1.45-2.09)
Type 2 - ° - 0.88 (0.61-1.27) 0.82 (0.56-1.19) 0.95 (0.64-1.41)
Type 3 - - ° 1.37 (1.11-1.68) 1.32 (1.07-1.63) 1.22 (0.97-1.53)
Type 4 - ° ° 1.67 (1.12-2.47) 1.57 (1.04-2.35) 1.66 (1.08-2.56)
Type 5 o - ° 2.82 (2.09-3.82) 2.71 (1.98-3.70) 92.50 (1.79-3.49)
Type 6 ° ° - 1.97 (1.45-2.68) 1.95 (1.42-2.69) 2.49 (1.75-3.55)
Type 7 0 ° ° 2.1 (1.45-3.08) 2.08 (1.40-3.08) 2.51 (1.61-3.90)
Night work (+)
Regular 1.00 1.00 1.00
Non-regular Non-per. Part. Non-typ.
Type 1 ° - - 1.60 (0.93-2.75) 1.49 (0.84-2.62) 1.62 (0.89-2.92)
Type 2 - ° - 1.62 (0.71-3.71) 1.71 (0.73-4.00) 2.64 (1.10-6.33)
Type 3 - - ° 1.26 (0.71-2.26) 1.1 (0.61-2.02) 1.20 (0.63-2.27)
Type 4 - ° ° 1.95 (0.80-4.76) 1.86 (0.78-4.42) .42 (0.98-5.94)
Type 5 ° - o 1.62 (0.88-2.97) 1.31 (0.67-2.57) 1.28 (0.61-2.69)
Type 6 ° ° - 1.81 (0.60-5.46) 2.02 (0.69-5.91) 2.80 (0.88-8.88)
Type 7 ° ° ° 7.05 (2.64-18.82) 6.98 (2.18-18.08) 6.35 (2.02-19.94)

Values are presented as odds ratio (95% confidence interval).

Non-per.: non-permanent worker; Part.: part-time worker; Non-typ.: non-typical worker.

2Adjusted for sex, age and health condition; Adjusted for model | + education, income, occupational type, shift work, night work (not in the stratified model),
job satisfaction, job stress, colleague support, working hour.

each other. In other words, even for the same part-time worker, there are part-time workers
who are indefinitely contracted, and on the contrary, there are part-time workers who are
fixed-term contract workers. Therefore, this study compared the effects of each on insomnia
by classifying them, and found that the more the overlap, the higher the effect. With type

1, type 2, and type 3, we compared which of the provision of “continuity of employment
contract,” “working hours,” and “labor provision method” had a greater impact on insomnia.
In this study, non-permanent work showed the highest association with insomnia, followed
by non-typical work. The association between part-time work and insomnia was not
significant. The result showed that the continuity of employment contract had the highest
effect on insomnia, while working hours did not have a significant effect. These results can
be explained by those of the existing studies. In Japan, a study showed that non-permanent
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workers were much more likely to be bullied [42], and in the Finnish study, non-permanent
work was a risk factor for depressive disorder and delayed return to work [43].

In addition, when statistically insignificant results of non-regular work patterns were
excluded, the study showed that the risk of insomnia was higher when 2 or more non-regular
work (non-permanent, part-time, non-typical) existed together than when only one of them
existed. From these results, it can be inferred that there would be interactions between non-
regular work patterns when they coexist. Among non-regular workers, workers with more
than one non-regular worker pattern are at risk of having worse mental health.

Based on the results, the risk of insomnia increased as the non-regular work patterns
overlapped. Insomnia may be highly related to the continuity of employment contract.

The risk of insomnia varied depending on the non-regular work pattern, probably due to

the different effects of continuity of employment contract, labor provision method, and
working hours on workers' health. These results can be used to evaluate the work fitness of
workers with insomnia or to manage the risk of insomnia among non-regular workers. It
can be argued that non-permanent workers, part-time workers, and non-typical workers are
non-regular workers; however each has different characteristics. Therefore, it is necessary to
distinguish them when determining the health impact of non-regular workers.

Previous studies have found that shift and night work are related to insomnia [44]. In this
study, shift and night work were also found to be associated with insomnia. It was analyzed
through the stratification of shift and night work. The results of the analysis showed that the
ORs of insomnia were higher in the group with shift and night work and lower in the group
without shift and night work; however, it was significant in both cases. Considering that a
relationship was found between non-regular work patterns and insomnia after stratification
by shift and night work and that a higher OR was seen in the group with shift and night work,
it could be inferred that non-regular work patterns may affect insomnia regardless of the
effect of shift and night work.

This study has the following strengths. First, it is the first study to analyze the relationship
between non-regular work patterns and insomnia and to compare the differences and
interactions by subdividing the work patterns. Second, to define non-regular work patterns,
the same criteria used in surveys conducted by the National Statistical Office and national
agencies were used. The classification of work patterns using working hours, continuity

of employment contracts, and labor provision method was the same as those used by the
National Statistical Office and national agencies; therefore, it can be easily applied to future
research or data analysis.

This study has several limitations. First, this study has limitations as a cross-sectional study
that used the results obtained at a single time point. Although it was found that non-regular
work patterns and insomnia were related, it was not possible to find causality. Longitudinal
studies such as cohorts on work patterns may be helpful. Second, other factors related to
insomnia were not considered. Factors such as a person's history of mental illness (e.g.,
major depressive disorder, anxiety disorder) or sleep apnea could influence current insomnia;
however, this has not been identified. In addition, smoking, drinking, and obesity have been
linked to insomnia in several studies [45]; however, there were no questions about smoking,
drinking, and obesity in the fifth KWCS data used in this study. Therefore, it was impossible
to include them as the control variables. More accurate results can be obtained if further
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investigations or questions are included in the future. Third, only workers who were working
at the time of the survey were included in the fifth KWCS; therefore, it is possible that at

the time of the survey, workers who already had severe insomnia or who took a break from
work or quit completely for treatment were excluded. In addition, there is a difference in the
definition of night work. In the fifth KWCS, night work was defined as “working more than 2
hours between 10 pm and 5 am;” however, according to Korea occupational safety and health
agency, the definition of night work in Korea is “working more than 3 hours between 10 pm
and 6 am.” This should be considered during interpretation.

CONCLUSIONS

This study found that, among Korean wage workers, non-regular workers were significantly
associated with insomnia, especially non-permanent workers and workers with more

than one non-regular worker pattern. Given the personal and social impact of insomnia,
appropriate work patterns are needed to improve the health of non-regular workers while
maintaining labor productivity and business efficiency. In addition, as there are various
health promotion programs to prevent sleep disorders among shift workers, these programs
will be needed for non-regular workers, especially non-permanent workers and workers with
more than one non-regular worker pattern. Supervisors and managers should consider these
findings when managing non-regular workers and workers with insomnia.
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