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Abstract

Background Telecommuting has expanded greatly during the COVID-19 pandemic. Since the advent of remote
working from home, there has been an ongoing controversy about the positive or negative health-related impact
of telecommuting. This study aimed to investigate change in the occupational health risk in South Korean workers
involved in telecommuting during the pandemic period compared to daily commuters.

Methods A population-based cross-sectional study of South Korean workers using the secondary data from the 6th
Korean Working Conditions Survey (2020-2021) was designed. A total of 12,354 white-collar wage employees were
selected as the study sample. Telecommuting, depression, anxiety, insomnia, fatigue, musculoskeletal pain, headache-
eye strain, absenteeism, and presenteeism were measured by self-reported data. Multiple logistic regression models,
including gender stratification analysis, were used to estimate the adjusted odds ratio (AOR) with a 95% confidence
interval (Cl) for the health outcomes of telecommuters.

Results Among the study population, 338 males and 318 females were reported to be telecommuters. The entirely
adjusted regression model showed a positive association between telecommuting and anxiety (AOR=2.82; 95% Cl,
1.93-4.10), insomnia (AOR=1.93; 95% Cl, 1.27-2.92), fatigue (AOR=1.76; 95% Cl, 1.30-2.37), musculoskeletal pain
(AOR=1,76;95% Cl, 1.33-2.32), headache-eye strain (AOR=1.94; 95% Cl, 1.48-2.54), presenteeism (AOR=1.66; 95%
Cl, 1.20-2.28) respectively. Gender difference was identified in that only female telecommuters had a higher risk of
depression (AOR=1.62; 95% Cl, 1.04-2.53) and insomnia (AOR=2.07; 95% Cl, 1.26-3.41) than daily commuters in the
adjusted model.

Conclusion Telecommuting was significantly associated with an increased risk of various health problems among
South Korean workers and females were identified as a more vulnerable group. Although further research is required
to ascertain the causal relationship, public health intervention should be considered to prevent the negative effects of
telecommuting.
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Background

Telecommuting is a work arrangement in which workers
perform all or parts of their duties away from the com-
pany’s physical location. Spatial separation between busi-
ness and remote worksites and increased cooperation
over national boundaries are considered attractive char-
acteristics of telecommuting [1]. Advancements in tech-
nology for remote work have led to a gradual increase in
the number of teleworkers across the labor market that
persists to this day [2].

Several studies have focused on the health advantages
and disadvantages of telecommuting. For example, a
study showed that telecommuters had positive men-
tal health-related outcomes, including reduced stress,
enhanced work-life balance, and less time pressure and
exhaustion than those working in the office [3]. In the
contrary, an association between telecommuting and
depression has been identified, although the relation-
ship depends on the working days spent on telecom-
muting [4]. Other occupational mental disorders among
telecommuters, such as anxiety and adjustment disor-
ders, are yet to be studied. Telecommuters are also less
likely to be exposed to traffic accidents and air pollution
in urban areas, which can mitigate the cumulative risk of
acute trauma and respiratory diseases [5, 6]. While tele-
commuters are vulnerable to physical illness due to poor
workstation design or working outside of duty hours [5,
7]. Indeed, prior researchers have found a significant
decrease in self-reported health and a high prevalence
of musculoskeletal pain [3, 5]. Irregular work schedules
induce sleep disorders and oculopathy in workers, espe-
cially at night work [8, 9]. However, further evidence of
these outcomes is required. Other marginalized con-
cerns of telecommuting are the risks of absenteeism and
presenteeism [10]. Whether telecommuters are more
likely to take sick leave (absenteeism) or continue work-
ing despite being sick (presenteeism) is closely related to
their vocational life. Therefore, relevant epidemiological
studies are needed.

The inconsistent hypotheses and findings from pre-
vious studies may be attributable to the mediating role
of psychosocial working conditions in the relationship
between telecommuting and workers’ health. At individ-
ual level, work-related stress or physical tiredness varies
depending on a telecommuter’s extent of task autonomy,
relationship with co-workers, and work-family con-
flict [11]. This may be a result of the blurred boundaries
between work and family life accompanied by mental and
physical stress [12, 13]. It is noteworthy that the nega-
tive aspects of telecommuting were found to be higher
among females, who are mainly responsible for childcare

and housework, while only male workers enhanced their
quality of life and relieved stress through teleworking [14,
15].

The COVID-19 pandemic has led to a worldwide
expansion in telecommuting [16, 17]. To contain the
spread of the devastating respiratory virus, telecommut-
ing has been encouraged globally in public sectors and
industries to date. As in other countries, telecommut-
ing has been actively implemented in South Korea since
the beginning of the COVID-19 pandemic due to robust
information and communications technology (ICT)
infrastructure and aggressive social distancing policies
[18]. Telecommuting is expected to spread worldwide
even after the endemic phase of COVID-19 [19]. The
unforeseen increase in the telecommuting population
has made it necessary to investigate potential hazards
to the health of telecommuters and establish effective
countermeasures [5]. Hence, it is important now more
than ever to compile epidemiological evidence on the
health-related aspects of telecommuting and drafting
adequate health policies. Previous studies have suggested
the potential health risks associated with telecommut-
ing, but most of them focused on a specific occupational
group (i.e., information technology workers and financial
employees) or were conducted without a homogeneous
control group [3, 20]. Thus, a comparative study with a
large, representative sample is required.

In the current study, we compared physical and mental
health issues between telecommuters and daily commut-
ers using a large representative Korean working popula-
tion. The positive and negative aspects of telecommuting
are influenced by gender, and gender gaps exist in terms
of housework, work disruptions, supportive social poli-
cies, and infrastructure [14, 15, 21]. Therefore, we con-
ducted a gender-stratified analysis to explore whether the
association between telecommuting and health problems
differed between male and female workers.

Materials & methods

Data source and study population

We conducted a population-based cross-sectional study
among South Korean workers who actively labored dur-
ing the pandemic, to investigate the association between
telecommuting and various health-related outcomes.
Data from the 6% Korean Working Conditions Survey
(KWCS) conducted by the Korea Occupational Safety
and Health Research Institute were used. The KWCS
produces cross-sectional survey data on various aspects
of working conditions in South Korea to provide insights
into occupational health promotion measures. Ques-
tionnaire items are based on the updated version of the
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European Working Conditions Survey (EWCS) [22]. A
total of 50,538 workers aged>15 years in South Korea
were selected to participate in the survey. The survey
was held during the COVID-19 pandemic from 5, Octo-
ber 2020, to 12, December 2020 and from 27, January
2021 to 11, April 2021. The KWCS comprises public data
with guaranteed confidentiality; therefore, this study was
exempted from review by the Institutional Review Board
of Seoul National University College of Medicine.

Sampling design

Figure 1 shows the sample selection process. The fol-
lowing exclusion criteria were applied [23]: first, self-
employed workers, unpaid family workers, and absent
temporary workers (n=17,475) were excluded, as

50,538 workers who participated in the
6th KWCS (2020 ~ 2021)
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telecommuters are workers paid by employers. In addi-
tion, workers with blue-collar or service/sales jobs
(n=18,864) and no ICT device usage (n=1,635) were
excluded because telecommuting requires an ICT-
friendly environment to communicate with coworkers
[23]. After further exclusion of participants who refused
to answer the question on the exposure variable (n=210),
the final sample comprised 12,354 participants.

Definition of variables

Telecommuting status was defined as the exposure vari-
able. Telecommuters were identified by their responses
to the following question regarding the workplace: “Over
the past 12 months, how often have you worked at the
following place? Response: D) my home” Aligned with

h 4

17.475 workers consisting self-employed
workers, unpaid family workers, and
temporary absent workes were excluded

33,063 paid workers were included

18.864 non-white collar workers
(service/sales, blue collar workers)
were excluded

1,635 workers excluded for not using
ICT device (Desktop, Laptop, Tablet,
Smartphone)

h 4

210 workers were exluded for lack of data
on telecommuting status

12,354 workers were finally selected for
statistical analysis

Fig. 1 Sample selection with inclusion & exclusion criteria
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the abovementioned definition of “telecommuting”
which demands partial replacement of typical working
hours, those who worked from home “occasionally” or
more often were categorized as “telecommuters”.

Eight health-related indicators were defined as the
outcome variables. Depression was measured using the
World Health Organization Five Well-being Index, which
is a widely acknowledged tool for screening depression
risk with high sensitivity and specificity [24]. Responses
for the five items are rated on a 6-point Likert scale,
where the lower points on the scale indicate a higher
score [for example, 1=all the time (score 5) to ~6=at
no time (score 0)]. The sum of the scores multiplied by
4 ranged from 0 to 100. Based on a previous study, indi-
viduals with a score below 50 were coded as depres-
sion events [24]. The Minimal Insomnia Symptom Scale
(MISS), composed of a 3-item sleep questionnaire, was
used to measure the risk of insomnia. Responses for each
item are rated on a 5-point Likert scale where the higher
points on the scale indicate a higher score [for example,
1=daily (score 0) to 5=never (score 4)]. The sum yielded
a maximum score of 12, and individuals who scored more
than 6 were considered to have a high risk of insomnia
[25]. Other illnesses were determined using questions
regarding experiences with health problems over the
past 12 months. Participants who responded “yes” to at
least one of the three items regarding physical pain (low
back, upper limbs, and lower limbs) were coded as mus-
culoskeletal pain events. Correspondingly, those who
responded “yes” to the other three items (headache/eye
strain, anxiety, and fatigue) were considered affected
individuals for each variable. Absenteeism was defined as
the number of days absent due to health problems over
the past 12 months. Individuals with more than one day
of sick leave are considered to have a high risk of absen-
teeism. Presenteeism was defined by the question inquir-
ing about working while ill over the past 12 months.
Individuals that responded “yes” were considered to be
prone to suffering from presenteeism.

Other variables of interest were measured as covari-
ates. Sociodemographic characteristics were age (15-29,
30-39, 40-49, 50-59, or =60 years), gender (male or
female), education level (below high school, college, or
graduate school), monthly income (per 10,000 Korean
Won; KRW: <200, 200-299, 300—399, or 2400; 1 United
States dollar is equal to 1,000~1,300 KRW), and house-
hold number (1, 2, or 23). Occupational characteristics
included working hours (<40, 40-52, or >52 h), shift
work, and type of occupation (manager, professional, or
clerk). Working hours were categorized according to the
Labor Standard Act of Korea. Since there were a limited
number of telecommuters with managerial jobs in our
sample, occupation type was classified into the following
two groups: managers/professionals and clerks.
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Statistical analysis

A descriptive analysis was performed to assess the distri-
bution of telecommuters’ sociodemographic and occupa-
tional characteristics. The chi-square and Fisher’s exact
tests were used to evaluate the differences in character-
istics among the study groups. We conducted multiple
logistic regression analyses to estimate the adjusted odds
ratio (AOR) with 95% confidence intervals (CI) and to
verify associations between telecommuting and health-
related outcomes. Moreover, a gender-stratified analy-
sis was conducted to investigate the differences in the
effects of telecommuting on health between males and
females. Both the unadjusted and adjusted models were
used for each regression analysis. Model 1 was adjusted
for sociodemographic characteristics, and Model 2 was
further adjusted for occupational characteristics. All the
analyses were conducted using the survey weight values
assigned to each participant provided by the 6th KWCS
to obtain unbiased estimators for the parameters. The
final weight was calculated by multiplying the design,
non-response, and post-stratification weights. As a con-
sequence, the structure of the entire population and sur-
vey participants were matched in terms of age, gender,
region, occupation type, and employment status. The
analyses were conducted using SAS software (version
9.4; SAS Institute, Cary, NC, USA), and statistical signifi-
cance was set at a P value of 0.05 or less.

Results

Table 1 shows the sociodemographic and occupational
characteristics of the study population according to
telecommuting status. A descriptive analysis including
weighted survey values resulted in an augmented sample
size (n=15,451) compared with the number of actual
participants (n=12,354). Among the study participants,
338 were males and 312 were females telecommuters.
Compared with daily commuters, male telecommuters
were older (=40 years, 64.02%), whereas female telecom-
muters were younger (15-39 years, 58.02%). Both male
and female telecommuters had higher educational levels,
whereas a low proportion of daily commuters attended
graduate school (7.40%). Notably, male telecommuters
earned the highest income (=4 million KRW/month,
54.16%), and female telecommuters worked for the short-
est duration (<40 h/week, 27.77%) among the three
groups. There was no significant difference in the num-
ber of households according to telecommuting status. A
lower proportion of telecommuters engaged in shift work
and a higher proportion were classified as managers/pro-
fessionals by occupation type.

The associations between telecommuting and vari-
ous health-related outcomes in the total population are
shown in Table 2. Figure 2 shows a comparison of the
number and percentage of participants affected by each
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Table 1 Sociodemographic and occupational characteristics of the participants according to telecommuting status
Telecommuter Daily commuter
Characteristics Male Female p-value
Total 338 312 14,801
Age
15-29 21 (6.24) 71 (22.68) 2,597 (17.54) 0.0002
30-39 101 (29.74) 110 (35.34) 4,656 (17.54)
40-49 130 (38.35) 85 (27.23) 4,490 (31.46)
50-59 63 (18.49) 43 (13.86) 2,575 (31.46)
>60 24 (7.19) 3 (0.89) 483 (30.34)
Education
Below high school 19 (5.68) 33 (1047) 1,444 (9.76) <0.0001
College 248 (73.77) 232 (74.44) 12,259 (82.85)
Graduate school 69 (20.54) 47 (15.10) 1,094 (7.40)
Income (10,000KRW/month)
<200 13 (4.28) 75 (25.96) 1,624 (11.59) <0.0001
200-299 49 (15.59) 114 (39.55) 4,698 (33.50)
300-399 81 (25.96) 51 (17.53) 3,721 (26.54)
>400 169 (54.16) 49 (16.96) 3,978 (28.37)
Household number
1 23 (6.91) 28 (9.00) 1,075 (7.26) 0.9043
2 47 (13.91) 44 (14.10) 2,082 (14.07)
>3 268 (79.18) 240 (76.90) 11,645 (78.67)
Working hours (/week)
<40 34 (10.03) 87 (27.77) 1,040 (7.03) <0.0001
40-52 297 (87.73) 220 (70.51) 13,419 (90.66)
>52 8 (2.24) 5 (1.73) 342 (2.31)
Shiftwork
No 334 (98.67) 304 (99.05) 14,142 (95.81) 0.02
Yes 5 (1.33) 3 (0.95) 619 (4.19)
Occupation Type
Manager 235 (69.53) 190 (60.78) 7429 (50.19) <0.0001
/Professional
Clerk 103 (30.47) 122 (39.22) 7372 (49.81)

Values are presented as number (%)

outcome according to telecommuting status. In terms of
mental health, telecommuters were more likely to report
anxiety (AOR=2.82; 95% CI, 1.93-4.10) and insomnia
(AOR=1.93; 95% CI, 1.27-02.92) than daily commut-
ers after adjusting for all potential covariates. However,
no statistically significant association was observed for
depression in both the unadjusted (OR=1.29; 95% CI,
0.96-1.74) and fully adjusted models (AOR=1.34; 95%
CI, 0.98-1.84). For all physical illness-related outcomes,
telecommuters were consistently at a higher risk of suf-
fering from health problems than daily commuters. After
adjusting for sociodemographic and occupational factors,
telecommuting was significantly associated with fatigue
(AOR=1.76; 95% CI, 1.30-2.37), musculoskeletal pain
(AOR=1.76; 95% CI, 1.33-2.32) and headache/eye strain
(AOR=1.94; 95% CI, 1.48-2.54). While absenteeism was
not associated with telecommuting (adjusted model 2:
AOR=1.37; 95% CI, 0.84—2.24), a significant association

was observed between presenteeism and telecommuting
(adjusted model 2: AOR=1.66; 95% CI, 1.20-2.28).

The results of the gender-stratified analyses are shown
in Table 3. Figure 3 shows an AOR with a 95% CI for
each health outcome by gender. Female telecommuters
showed a higher risk of depression than daily commuters
in both the unadjusted (OR=1.53; 95% CI, 1.00-2.34) and
fully adjusted models (AOR=1.62; 95% CI, 1.04-2.53).
However, this result was not observed in the analysis of
male participants (unadjusted model: OR=1.10; 95%
CI, 0.73-1.67 and adjusted model 2: AOR=1.11; 95%
CI, 0.70-1.76). Another major gender difference was
observed in the association between telecommuting and
insomnia. Among male participants, a significant associa-
tion between telecommuting and insomnia was observed
in the unadjusted model (OR=1.97; 95% CI, 1.05-3.70),
although the association was no longer significant after
adjustment for all potential covariates (AOR=1.78; 95%
CI, 0.89-3.56).
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Table 2 Odds ratios with 95% Cls for health-related outcomes of
telecommuters

N(%)® Unadjust- Adjusted  Adjusted
ed Model Model 1 Model 2¢

Depression 200 1.29 1.31 1.34

(31200  (096-1.74) (0.96-1.80) (0.98-1.84)
Anxiety 93 2.82 267 2.82

(14.28)  (1.97-4.04) (1.83-3.89)" (1.93-4.10)"
Insomnia 93 212 1.89 1.93

(14400  (147-3.06)" (1.25-2.84)" (127-292)
Fatigue 202 172 172 1.76

(31.13)  (1.29-230)° (1.28-2.31)" (1.30-2.37)"
Musculoskeletal 284 1.93 177 176
pain (43.85)  (1.50-248)" (1.35-2.33)" (1.33-2.32)"
Headache, Eye 270 2.03 1.96 1.94
strain (4170)  (1.59-261)" (1.50-2.56)" (1.48-2.54)"
Absenteeism 36 144 1.38 137

(5.48) (090-228) (0.85-225) (0.84-2.24)
Presenteeism 115 1.68 1.64 1.66

(1766)  (1.24-228)" (1.20-2.25)" (1.20-2.28)"

Cl: confidence interval
“Number and percentage of telecommuters affected in each outcome
bAdjusted for gender, age, education, income, household size

“Adjusted for gender, age, education, income, household size, working hour,
shift work, occupation type

"P-value<0.05

Discussion
This study investigated the association between health-
related outcomes and telecommuting by comparing

(%) 0 5 10 15
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comprehensive issues, including physical health, mental
health, absenteeism, and presenteeism between telecom-
muters and daily commuters in South Korea. Six hundred
fifty workers met the telecommuting definition; among
them, 338 were males (312 females). Compared with
daily commuters, telecommuters showed a higher preva-
lence of anxiety, insomnia, fatigue, musculoskeletal pain,
headache/eye strain, and presenteeism. In addition, there
were gender differences in the health status of telecom-
muters. For both depression and insomnia, a significant
association between telecommuting was observed only in
females. Overall, female workers seemed to be more sus-
ceptible to mental illness due to telecommuting.
Following the selection criteria of our study, 4.21%
(n=650) of all the participants (n=15,451) were classified
as telecommuters, which is a two-fold increase from the
5th KWCS (Table S1). Considering that the previous sur-
vey did not encompass the questionnaires on ICT device
utilization, comparison between the two data should be
performed with caution. The proportion of telecommut-
ers in the working population of South Korea during the
pandemic has been explored in prior studies using other
secondary data. The 23rd Korean Labor and Income
Panel Study identified the status of flexible work arrange-
ments in March 2020 and showed 2.27% of paid work-
ers worked from home [26]. Similarly, the South Korean
Economically Active Population Survey held in August

Total Population
20 25 30 35 40 45 50

Depression

T 3120
- 3 25.97

I 1428

Anxiety 558

Insomnia

Fatigue

e KK

20.78

Musculoskeletal pain

. IR

28.81

Headache, Eye strain

I e

26.03

Absenteeism -; 2 A
R 3 3.89
. e 17.66
Presentecism 5 11.31

B Telecommuter

B Daily commuter

Fig. 2 Percentage of affected participants in each health outcome according to telecommuting status
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Table 3 Odds ratios with 95% Cls for health-related outcomes of
telecommuters stratified by gender

N (%)*> Unadjust- Adjusted Adjusted
ed Model Model1®  Model2¢
Male
Depression 94 1.10 1.13 111
(2802) (0.73-167) (0.72-1.77) (0.70-1.76)
Anxiety 47 2.88 2.80 293
(13.86)  (1.69-4.90)" (1.60-4.89)" (1.69-5.08)"
Insomnia 41 1.97 1.77 1.78
(1218)  (1.05-3.70)" (0.88-3.54) (0.89-3.56)
Fatigue 94 1.67 1.62 161
(27.98)  (1.13-248)" (1.08-245)" (1.06-2.43)
Musculoskel- 142 216 1.99 192
etal pain (42.36)  (151-309)" (1.34-2.95)" (1.29-2.86)"
Headache, Eye 136 2.04 1.88 1.83
strain (40.57)  (1.44-290)" (1.28-2.77)" (1.24-2.69)"
Absenteeism 15 149 1.46 145
(443)  (072-3.05) (0.69-3.07) (0.68-3.09)
Presenteeism 49 1.74 167 1.66
(1461)  (1.08-2.81)" (1.03-2.72)" (1.00-2.73)"
Female
Depression 106 1.53 1.52 1.62
(3470)  (1.00-2.34)° (0.98-2.37) (1.04-2.53)
Anxiety 46 274 2.51 2.71
(1474)  (1.69-444)" (1.50-4.20)" (1.61-4.57)°
Insomnia 52 2.24 1.97 2.07
(16.80)  (1.45-345)" (1.22-3.18)" (1.26-3.41)"
Fatigue 108 1.76 1.82 194
(34.52)  (1.16-266)" (1.18-2.81)" (1.25-2.99)"
Musculoskel- 142 1.70 1.61 1.64
etal pain 4545  (120-242)" (1.12-231)" (1.13-2.38)
Headache, Eye 134 2.02 2.04 2.08
strain (4291)  (142-2.86)" (141-2.96)" (1.43-3.03)"
Absenteeism 21 137 1.29 1.29
662)  (075-253) (0.68-2.46) (0.68-2.47)
Presenteeism 65 161 1.59 161
(2097)  (1.08-239)" (1.05-242)° (1.05-2.48)°

Cl: confidence interval
Number and percentage of telecommuters affected in each outcome
PAdjusted for age, education, income, household size

“Adjusted for age, education, income, household size, working hour, shift work,
occupation type

"P-value<0.05

2020 revealed an upsurge in telecommuters from 0.47%
in 2019 to 2.49% in 2020 among paid workers [18].

Our findings are consistent with those of previous
studies in which telecommuters showed worse health
indicators than commuters. A cross-sectional study using
data from the 2010, 2012, and 2013 American Time Use
Survey assessed the subjective well-being of 3,962 wage
workers and showed that telework was associated with
higher psychological stress than office work, with coef-
ficients of 0.298 (p-value of <0.01) from fixed-effect
regression models [27]. Another cross-sectional study
investigated the effect of teleworking on physical discom-
fort among university faculty and staff who were forced
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to transition into teleworking during the COVID-19
pandemic. A total of 131 university members (86%) com-
plained of new or worsening physical discomfort after
telecommuting, while 7% reported improvements in their
existing problems [28]. One multilevel regression from
25,465 workers in the 6th EWCS data showed that tele-
working several times a week or daily resulted in a higher
probability (11%) of experiencing presenteeism at least
once per year with never teleworking as a reference [29].
However, the results of other studies differ from those
of the present study. Henke et al. (2016) analyzed self-
reported data from 3,703 financial workers. The results
showed that telecommuters (=73 h/month) had a lower
overall health risk score than non-telecommuters (coef-
ficient, -1.233; p-value<0.05) [24]. A retrospective case-
control study using screening data from 1,978 South
Korean workers during the COVID-19 pandemic sug-
gested that certain workplace interventions, including
telecommuting, led to a significant decrease in depres-
sion and anxiety [30]. The former study differs from our
research by analyzing only a specific occupation group,
while the latter integrated paid leave and telecommut-
ing into a single intervention. Such differences in study
design would have led to opposite results.

To understand the link between telecommuting and its
detrimental influence on health, differences in the work-
ing environment between remote and physical offices
should be considered. A major concern of telecommut-
ing is the blurring of boundaries between work and pri-
vate life. Telecommuters are more likely to engage in less
structured, longer working hours and have non-regular
work schedules [7, 31, 32]. The negative impact of long
working hours, such as chronic fatigue and physical/
mental health problems, is well established [33]. These
intense and extended hours at remote workstations have
been associated with increased physical discomfort, mus-
culoskeletal pain, burnout, and eyestrain [34]. A high
prevalence of insomnia was found among employees
with non-regular working patterns [35]. Telecommuters
are also at greater risk of developing poor dietary habits
and scarce exercise [36, 37]. Such unhealthy lifestyles can,
in turn, cause workers’ fatigue and negatively affect their
mental well-being [36, 38]. Another proposed risk factor
for telecommuters is inappropriate ergonomic environ-
ment. Frequent use of non-office equipment, including
chairs without armrests or laptops with no external
monitor, exacerbates neck, shoulder, and lower back
pain among telecommuters [39, 40]. Additionally, during
the transition to remote work, telecommuters may lose
resources at work, such as coworkers’ support, result-
ing in social isolation [41]. Many studies have suggested
that social isolation and lack of support from coworkers
lead to health impairments and are predictive of depres-
sive disorders and burnout [42, 43]. The role of social
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Fig. 3 Adjusted odds ratios with 95% confidence intervals for health problems of telecommuters by gender. Filled (black) and empty (white) squares

represent AORs, and the vertical bars represent 95% Cls

support in moderating psychosocial stress responses is
well known [44]. Regardless of widespread social distanc-
ing due to COVID-19, social isolation among telecom-
muters has consistently been observed [13, 45]. Vander
Elst et al. (2017) demonstrated that the extent of telecom-
muting is negatively related to well-being because of the
lack of social support from colleagues [46]. More impor-
tantly, during the global COVID-19 pandemic, the num-
ber of companies and governments implementing social
distancing has surged, requiring employees to telecom-
mute. Given that workers who engaged in involuntary
teleworking reported greater emotional exhaustion than
their voluntary counterparts, this sudden and unplanned
shift to remote work may exacerbate the negative impact
of telecommuting on their mental and physical health
statuses [47]. The higher risk of presenteeism among tele-
commuters is partly attributable to their attitudes toward
working from home. Notably, telecommuters may per-
ceive their condition as a privilege to work comfortably
at home and have the motivation to work incessantly in
order not to miss the opportunity even if their health is
compromised [48].

Interestingly, we found that female workers were more
likely to have telecommuting-related health problems
than male workers, indicating a gender difference in the
effect of telecommuting on health-related outcomes.
Similar findings were also reported in two recent stud-
ies [15, 49]. Giménez-Nadal et al. (2020) analyzed data
from the American Time Use Survey and observed gen-
der differences in the well-being of teleworkers, show-
ing that male teleworkers had significantly lower levels
of subjective stress, pain, and tiredness than commut-
ers, while corresponding results were not found among
female workers [15]. Graham et al. (2021) studied Austra-
lian telecommuters during the pandemic and found that

females had higher levels of musculoskeletal discomfort/
pain and psychosocial stress (OR=2.06; 95% CI:1.38—
3.08) than males [49]. The observed gender difference
may be partially explained by the fact that teleworking
has different connotations for males and females due to
traditional gender roles.

In traditional households, females are responsible
for domestic roles such as house chores and parent-
ing, especially in East Asian countries [48, 50]. Exces-
sive household chores are known to decrease work
productivity, cause telecommuters to disengage from
work, and increase job stress and sleep disturbances
[13]. Although telecommuters spend less time commut-
ing and gain more free time, females tend to invest extra
time in household chores, unlike males, who are able to
reinforce work-life balance with more leisure time [6, 51].
This may lead to a higher workload for female telework-
ers, and the demands of work and family are combined,
which become more harmful to their health. In addition,
although it is unclear whether females are more vulner-
able to social isolation caused by telecommuting, female
workers reported feeling more loneliness and anxiety
than males during the COVID-19 pandemic. [51, 52]
A combination of disconnected relationships from co-
workers and restrictions on social activity may pose a
threat to the mental health of female telecommuters.

To the best of our knowledge, this is the first study to
describe multifaceted, increased health problems among
telecommuters in relation to daily commuters during the
COVID-19 pandemic. The strength of our study is based
on a large-scale, representative sample of South Korean
workers. By applying the definition of telecommuting as
inclusion/exclusion criteria into the participant’s selec-
tion process, employees who work from home were
screened out. Our study also included overall health
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issues, specifically mental/physical health conditions and
absenteeism/presenteeism, and we considered the gender
aspects of telecommuting-related health problems. How-
ever, this study has several limitations. Most importantly,
this was a cross-sectional study with its inherent inabil-
ity to certify a causal relationship between exposure and
outcome. In other words, whether telecommuting itself
causes physical or mental illness or whether unhealthy
workers are more inclined to work from home is unclear.
Second, there were a few defects in the setting of inde-
pendent variables. Although telecommuters’ workplace
covers all non-central office spaces where both employers
and employees agree, the current survey only inquired
about “home” as a telecommuting place. The classifica-
tion criteria for distinguishing telecommuters from com-
muters were a consequence of the author’s discretion, but
were not referred from previous studies. Moreover, as
the questionnaire item regarding telecommuting status
followed qualitative criteria, we could not evaluate the
quantitative intensity of telecommuting. Third, due to a
lack of survey items, other possible confounders, such as
lifestyle information (i.e. drinking and smoking), personal
attitudes toward work, residential environment, or past
medical history were not measured. Finally, rather than
documented medical insurance claims or clinical records,
outcome variables were measured by responses to ques-
tionnaires; therefore, a recall bias cannot be ruled out.

Conclusion

During the COVID-19 pandemic, white-collar and sala-
ried telecommuters were more likely to experience health
problems (i.e., anxiety, fatigue, musculoskeletal pain, and
headache/eye strain) than daily commuters. The asso-
ciation varied by gender, with female teleworkers experi-
encing a greater likelihood of depression and insomnia.
Although further cohort and intervention studies are
required to investigate causality, our study provides evi-
dence of various negative health effects associated with
telecommuting. To protect and manage telecommuters’
health, relevant organizations should monitor remote

workers and develop appropriate measures to promote
their health.
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