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ABSTRACT

Background: Lone workers are generally defined as individuals who work alone without
supervision, including self-employed people. While lone workers are considered a vulnerable
group in some countries, there is a lack of research on their health status in domestic studies.
Globally, the number of lone workers has been increasing, and this trend has been further
accelerated since the coronavirus disease 2019 (COVID-19) pandemic with the rise of remote work.
Methods: The study analyzed data from 44,281 participants, excluding unpaid family
workers, soldiers, and those with missing data. Lone workers were defined as individuals who
reported having no colleagues with the same job at their current workplace. Self-rated health
status was categorized as “good” or “poor.”

Results: This study found a statistically significant higher number of lone workers among
women compare to men. The largest occupational category for lone workers was service and
sales workers, followed by agriculture and fisheries workers. A majority of non-lone workers
reported working 40 hours or less per week, while the majority of lone workers reported
working 53 hours or more per week. In addition, lone workers had significantly poorer health
status evaluations compared to non-lone workers (odds ratio: 1.297; 95% confidence interval:
1.165-1.444).

Conclusions: Further research is needed to investigate the causal relationship between lone
work and health, using data collected after the COVID-19 pandemic.

Keywords: Lone work; Isolated work; Self-rated health status; KWCS; COVID-19

BACKGROUND

A lone worker is defined as someone who works without supervision, including those

who are self-employed.! It can also be referred to as ‘isolated workers,” but it is important

ot describe them as ‘lone workers’ to avoid confusion with ‘remote workers.” The types of
lone workers are categorized into three groups: public facing lone workers, mobile lone
workers, and fixed-site lone workers.? According to a study, there are approximately 53
million lone workers in Canada, the USA, and the EU, accounting for about 15 percent of the
total workforce. The International Data Corporation estimates that about 1.3 billion people
are mobile workers who work alone.? Lone workers face challenges in dealing with hazard
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situations because they work without supervisors or colleagues for mutual monitoring.*

In some countries, lone workers are considered vulnerable to health risks. Consequently,
guidelines have been implemented to ensure a safe working environment for lone workers
in countries such as the UK, Australia, and certain regions of Canada.>* Lone workers are
exposed to various risks, including sudden illness such as heat stroke and occupational
asthma, as well as occupational injuries like vehicle collisions, electrocution, and assaults.”

Due to the prolonged non-face-to-face situations during the coronavirus disease 2019
(COVID-19) epidemic, the number of lone workers, including telecommuters and couriers,
has increased.®® There has been a rise in the number of people involved in non-contact
economic activities, such as courier services and delivery platforms. Additionally, in the
USA, the proportion of online purchases has exceeded 60%, and consumers’ purchasing
behavior has rapidly shifted from offline to online and mobile platforms since the COVID-19
outbreak.” Delivery agency services are expected to continue growing in the future due to
the increased prevalence of non-contact economic activities, the rise in online consumption,
and the diversification and advancement of platform.'> Even after the end of the COVID-19
pandemic, it is anticipated that the changed lifestyles, such as the increase in online
consumption and the development of non-face-to-face work networks, will be sustained,
leading to further expansion of lone work.

Self-reported health status is a commonly used indicator in health-related epidemiological
investigations. It is associated with physical function, chronic disease prevalence, and
mortality. Therefore, it can be serve as a valuable tool for evaluating the health status not
only of the general population but also of specific worker groups.>* A recent validation study
conducted using data from the aging panel study revealed that self-reported health status in
the Korean population is a relatively accurate reflection of actual health status.”

While there have been several studies on the safety of lone workers, most of them have
focused on the challenges of controlling risks in lone working environments.”'® It has been
difficult to find studies that analyze the health conditions of lone workers, and research
specifically on Korean lone workers is scarce. However, lone work is a growing occupational
pattern, and there is a significant lack of research on their health issues. Therefore, this
study aims to draw attention to the health improvement and management of lone workers
by analyzing the self-reported health status of lone workers and non-lone workers using
data from the 5th Korean Working Conditions Survey (KWCS), which represents the Korean
worker population.

METHODS

Data collection, study design and participants

The KWCS is a survey that is based on the European Working Conditions Survey and the
Labor Force Survey of the UK. It is conducted under the direction of the Occupational Safety
and Health Research Institute in the Korea Occupational Safety and Health Agency. The
survey covers various topics such as employment type, occupation and business categories,
exposure to risk factors, and employment security. It is a questionnaire-based survey that
includes Korean individuals who are 15 years of age or older and are either employees or self-
employed at the time of the interview. The survey samples are collected using a multi-stage,
random sampling method based on the Population and Housing Census. Participants are
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required to provide their consent and are assigned random participant numbers to ensure
anonymity. In the 5th KWCS, a total of 50,205 participants responded. Among them, 44,281
workers had information on the variables such as gender, age, education, monthly income,
employment type, job classification, characteristics of workers in the same job and self-rated
health status. It should be noted that the Republic of Korea mandates at least 18 months of
mandatory military duty for all male citizens over the age of 18. Therefore, 63 participants

who were in the army were excluded from the study due to the lack of heterogeneity in terms
of gender and age. Similarly, unpaid family workers were excluded from this study as their
characteristics differed from those of general workers, such as not receiving wages and not
being considered employees under the Korean Labor Standards Act. The final number of
study participants and the exclusion criteria are illustrated in Fig. 1.

Lone worker and self-rated health status

A self-reported questionnaire was utilized to evaluate the status of lone working and self-rated
health. For the purpose of defining a lone worker, a specific question was chosen: “At your
place of work, are there workers with the same job title as you?” Participants who responded
with “Nobody else has the same job title” were considered long workers. Participants were
asked the following question regarding their perception of health status: “How is your health
in general?” They could choose from a 5-point scale (Very Good, Good, Fair, Poor, Very Poor).
The responses were categorized into two groups: Poor (“Very Poor” or “Poor”) and Good
(“Very Good”, “Good” or “Fair”). Furthermore, the prevalence ratio and 95% confidence
interval (CI) for non-lone workers were estimated using the self-rated health status, which was
categorized into five groups: Very Poor (1), Poor (2), Normal (3), Good (4), and Very Good (5).

General and occupational characteristics

In terms of general factors, the variables considered were sex, age, monthly income and
education. Age was categorized into three groups: below 40 years, 40-59 years, and over 60
years. Monthly income was classified as lower than 1 million Korean Won (KRW), 1-2 million
KRW, 2-3 million KRW, and 3 million KRW or more. Educational attainment was divided into
four groups: less than elementary, junior high, high school, and college or higher.

Regarding occupational factors, the variables included job classification and working hours
per week. Job classification was divided into four categories, excluding arm forced; white
collar (technicians, experts, and paraprofessionals), pink collar (service workers, sales
workers, and clerks), green collar (skilled workers in agriculture, forestry, and fishing), and
blue collar (engineers, equipment machine operation and assembly workers, and simple
labor workers). Working hours per week were divided into three categories: less than 40
hours, 41-52 hours, and over 53 hours.

The Korean Working Conditions Survey, 2017
(n =50,205)

Exclusion

- Unpaid family workers or other (n = 2,382)
| - Arm forced (n = 63)

- With missing or refusal data (n = 3,479)

Final study participants
(n = 44,281)

Fig. 1. Schematic diagram depicting study population.
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Statistical analysis

For all statistical analyses, we used SAS (version 9.4, SAS institute, NC, USA). y* tests were
employed to compare different characteristics and occupational factors among lone workers.
The relationship between lone working and self-rated health status was analyzed. Multiple
logistic regression analyses were performed to calculate odds ratios (ORs) and 95% CIs by
adjusting for confounding factors, which were gender, age, education, monthly income, and
job classification. Sampling clustering weights were used to calculate weighted percentages
and 95% CIs. Survey design weights were determined based on the sampling rate, household
survey initiation rate, and household size. Non-response adjustment weights were also
applied to address non-response bias, while post-stratification weights were used to reduce
bias in estimates, utilizing data from the Employment Trend Survey conducted by the

Korea National Statistical Office. The final weight was calculated by multiplying the design
weights, non-response adjustment weights, and post-stratification weights. The total sample
size, weighted using these weights, was 26,844,999 people, which represents an estimated
approximation of the total economically active population in Korea.

Ethics statement
The study received approval from the Institutional Review Board of Gil Medical Center,
Gachon University, under the reference number GCIRB2021-380.

RESULTS

Table 1 presents a comparison of demographic characteristics between lone workers and
non-lone workers. The total number of participants was 44,281, with 36,267 (81.9%) being
non-lone workers and 8,014 (18.1%) being lone workers. The results indicate significant
differences between non-lone workers and lone workers in terms of sex, age, education,
monthly income, working hours per week, job classification, and self-rated health status (p <
0.05). The proportion of women among lone workers was higher than that among non-lone
workers. Among the various job classifications, pink collar had the highest proportion of lone
workers. There were also differences in educational attainment, with a lower proportion of
lone workers having a university or higher degree compared to non-lone workers. In terms of
working hours, the majority of non-lone workers worked 40 hours or less per week, whereas
the majority of lone workers worked 53 hours or more per week. This suggests that lone
workers tend to have longer work hours compared to non-lone workers.

The results of the logistic regression analysis, including the compounding and mediating
components, are presented in Table 2 as ORs and 95% ClIs. These values measure the
relationship between lone work and poor health. In Model A, where confounding variables
are not modified, working alone was found to be significantly associated with poor health.
Descriptively, lone workers had a much higher probability of reporting a poor self-rating of
health compared to their non-lone worker counterparts (OR: 2.313; 95% CI: 2.100-2.547).
In Model 2, which adjusted for age, sex, education, income, work hours per week and

job classification, the relationship between lone workers and poor health was somewhat
attenuated but remained statistically significant (OR: 1.297; 95% CI: 1.165-1.444).

Table 3 presents the weighted frequency, percentage and rate ratio of self-rated health status
for lone workers compared to non-lone workers. Compared to non-lone workers, lone
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workers were 2.37 times more likely (95% CI: 2.31-2.43) to report their health status as ‘Very
Poor’ and 2.06 times more likely (95% CI: 2.05-2.08) to report ‘Poor.’

Table 1. Demographic characteristics of the study participants by lone work status (n = 44,281)

Variables Total participants Non-lone worker Lone worker p-value
No. % No. %(col) No. %(col)
Total subjects 44,281 100.00 36,267 81.9 8,014 18.1
Sex <0.0001
Men 21,666  48.93 18,238 50.29 3,428 42.78
Women 22,615 51.07 18,029 49.71 4,586 57.22
Age <0.0001
15-39 11,945 26.98 11,024 30.4 921 11.49
40-59 22,285 50.33 18,186 50.14 4,099 51.15
> 60 10,051 22.7 7,057 19.46 2,994 37.36
Education <0.0001
Elementary school (below 6 years) 3,968 8.96 2,653 7.32 1,315 16.41
Junior high school (7-9 years) 3,843 8.68 2,847 7.85 996 12.43
High school (10-12 years) 16,979 38.34 13,340 36.78 3,639  45.41
University (13 years and above) 19,491 44.02 17,427  48.05 2,064  25.75
Monthly income (310,000) <0.0001
0-99 6,302 14.23 4,612 12.72 1,690 21.09
100-199 15,169 34.26 12,419 34.24 2,750 34.31
200-299 12,377 27.95 10,257 28.28 2,120 26.45
> 300 10,433 23.56 8,979 24.76 1,454 18.14
Working hours per week <0.0001
40 hours or less 21,191 47.86 18,773  51.76 2,418 30.17
41-52 hours 11,816  26.68 9,864 27.2 1,952 24.36
53 hours or more 11,274 25.4 7,630 21.04 3,644 45.47
Job classification® <0.0001
White 12,569  28.38 11,745 32.38 824 10.28
Pink 17,242  38.94 12,859 35.46 4,383 54.69
Green 3,136 7.08 1,980 5.46 1,156 14.42
Blue 11,334 25.6 9,683 26.7 1,651 20.60
Self-rated health status <0.0001
Good 42,266  95.45 34,912 96.26 7,354 91.76
Poor 2,015 4.55 1,355 3.74 660 8.24

aWhite collar: technicians, experts and paraprofessionals; pink collar: service, sales workers and clerical support;
green collar: skilled workers in agriculture, forestry, and fishing; blue collar; engineers, equipment machine
operation and assembly workers, simple labor workers.

Table 2. Results of OR and 95% ClI using logistic regression model for Lone work

Self-rated health status Lone worker, OR (95% CI)
Model A Model B°
No Yes No Yes
Poor Reference 2.313 (2.100-2.547) Reference 1.297 (1.165-1.444)

OR: odds ratio; Cl: confidence interval.
3Model A is not adjusted for confounding variables; ®"Model B is adjusted age, sex, education, income, work hours,
and job classification.

Table 3. The weighted numbers, percentage and prevalence ratio of self-rated health status

Self-rated health status Non-lone worker Lone worker Prevalence ratio® 95% confidence interval
No.? %" No.? %

Very good 2,657,379 12.45 207,066 8.33 0.67 0.66-0.67

Good 13,402,236 62.77 1,414,603 56.92 0.91 0.91-0.91

Fair 4,803,687 22.50 745,501 30.00 1.33 1.33-1.34

Poor 459,343 2.15 110,373 4.44 2.06 2.05-2.08

Very poor 27,695 0.13 7,639 0.31 2.37 2.31-2.43

*Weighted numbers, "Weighted percentage, °Prevalence ratio = rate ratio of self-rated health status of the lone workers versus the non-lone workers.
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Supplementary Table 1 presents the distribution of lone workers across various industries.
The sectors with the highest proportion of lone workers were wholesale and retail trade
(29.76%), followed by agriculture, forestry, and fishing (17.39%), and then membership
organizations, repair, and other personal services (14.51%).

DISCUSSION

This study aimed to investigate the general characteristics of lone workers in Korea and
their self-rated health status. The data presented in Table 1 indicate that the proportion of
lone workers in Korea was notably higher among female workers, those with lower levels
of education, those working longer hours, and those earning lower monthly incomes. The
findings from both Tables 2 and 3 suggest that even after adjusting for potential confounding
factors, lone workers remain at a heightened risk of experiencing poor self-rated health
compared to non-lone workers. Specifically, lone workers are more likely to rate their
health as poor or very poor. Self-rated health status is a reliable indicator of general health,
given its correlation with physical function, chronic disease prevalence, and mortality. >
Thus, the significant association observed between being a lone worker and poor self-rated
health status suggests that lone workers face an increased risk of experiencing poor health
compared to non-lone workers.

The higher prevalence of chronic diseases such as high blood pressure, diabetes, and
hyperlipidemia’®* among older female employees, who represent the majority of lone
workers, may also contribute to their poorer self-rated health status.

Lone workers are not closely supervised, as they work in isolation from their peers and
superiors.? They can make them more alert and feel pressured about safety compared

to other workers.” Employees who feel overworked or unsafe at work are more likely to
experience illness, which can be associated with poor-self rated health.?** Moreover, lone
workers often lack social support compared to their counterparts, and reduced social
support is linked to increased emotional fatigue.?** From physiological perspective, mental
strain triggers the release of stress hormones and activates the autonomic nervous system,
leading to muscle tension. This response is known as the “fight or flight reaction,” which
enables a rapid response to life-threatening situations. However, long-term activation of

the stress response system due to excessive exposure to stress hormones like cortisol can
disrupt normal body processes. This can result in elevated blood pressure, increased blood
flow to muscles, and heightened cellular metabolism.? Conversely, studies have shown that
high job satisfaction is associated with organizational support® and strong relationships
with colleagues.* Job satisfaction can positively affect mental and physical health, and is
significantly correlated with self-rated health status.**? Additionally, lone workers often work
longer hours than traditional office worker.” Previous research has demonstrated a negative
correlation between long working hours and self-rated health status.** Prolonged working
hours can also limit personal time for leisure activities,® leaving little opportunity for
adequate recovery,® In addition, studies on bus drivers and telecommuters, who are common
types of lone workers, have revealed health issues related to nutritional imbalance due to
inadequate meals and sedentary lifestyles,* Long periods of sitting are detrimental to health
and are associated with negative lifestyle choices, such as physical inactivity, insufficient
sleep, and poor eating habits.”
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The development of the internet has increased the number of people working from anywhere,
regardless of geographical distance, and the number of people working alone has also
increased.*** These workers have increased even more rapidly since the onset of the Corona
Pandemics.** However, the Sth KWCS used in this study differs from the current landscape of
lone workers, as it reflects data from 2017, prior to the coronavirus pandemic. Nonetheless,
this study can serve as an initial exploration into the potential health effects of lone workers,
laying the groundwork for further research in this area.

Since the questionnaire used in the study relies on self-reported information, there is
inherent subjectivity, and the characteristics, economic factors, and cultural background

of the society can influence the data collection process. This introduces the possibility

of non-response or inaccurately answered questions, which can affect the statistics.
However, numerous studies have demonstrated that self-rated health is a valid indicator of
overall health and a strong predictor of outcomes such as mortality, morbidity, and other
health related outcomes. Furthermore, as this study is based on cross-sectional data from
the KWCS, there are limitations in establishing temporal precedence or determining a
causal relationship between lone work and self-rated health status. The criterion used to
distinguish between lone workers and non-lone workers, which is simply based on whether
‘Nobody else has the same job in the workplace,” does not take into account previous work
experience, work type, or years of service. This may result in the health impact of lone work
being underestimated. Additionally, there is a lack of data on social and medical records in
this study. Social habits such as smoking, alcohol consumption, and caffeine intake have
significant impact on health.* Moreover, the absence of information on specific diseases
makes it challenging to determine the relationship between lone workers and the prevalence
of actual diseases. Further research focusing on causality or disease prevalence will be
necessary. Overall, while this study provides valuable insights, it is important to acknowledge
these limitations and encourage future research to address these areas of concern.

According to the employment survey released by Statistics Korea, the number of delivery
workers increased by 9.7% compared to the previous year, representing the largest
proportion of the economically active population at 1.4%. In addition, the caregiving and
health services sector saw a 12% increase in workers compared to the previous ago. The
number of telecommuters has experienced significant growth, surging from 95,000 people
(0.3% of all employed) in 2019 to 1.14 million people (4.2% of all employed) in 2021. This
remarkable increase can be attributed to the implementation of social distancing measures
during the pandemic, which necessitated a shift towards telecommuting,* Although it is
anticipated that the number of telecommuters may decrease somewhat after the pandemic, it
is expected to remain significantly higher than before the pre-pandemic levels.

CONCLUSIONS

The ongoing changes in lifestyle, such as the increased prevalence of telecommuting or
online shopping, are expected to persist even after the end of COVID-19. These trends
represent a significant and inevitable shift. The findings in this study indicated that lone
workers tend to report poorer self-rated health compared to non-lone workers. This
highlights the importance of expanding the focus and attention on lone workers. While this
study has certain limitations, it is noteworthy as it is the first to demonstrate the association
between lone work and health among Korean workers. It serves as a foundation for
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addressing the health of lone workers, a population that will continue to grow in the future.
Further research is needed to investigate the health effects and accident risks associated with
various types of lone work.
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