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Abstract

:

Social jetlag is associated with physical and mental health problems. With the increased popularity of telework, we investigated a specific form of social jetlag that we termed “telework jetlag”. This study aimed to clarify the relationship between telework jetlag—the difference in sleep and wake-up times between in-office and telework days—and mental health problems among Japanese hybrid workers. A cross-sectional study was conducted with 1789 participants from October to December 2021 using an online-based questionnaire. Telework jetlag, defined as the difference in the midsleep point between in-office and telework days, was investigated using two groups according to telework jetlag—those lagging <1 h versus ≥1 h. We used the six-item Kessler Scale as a nonspecific psychological distress scale for the outcome. Telework jetlag was significantly associated with psychological distress, and the ≥1 h group had a higher risk (odds ratio: 1.80) of developing high psychological distress (HPD) than the <1 h group in the multivariate analysis. Since most teleworkers are forced to have a hybrid work style that mixes going to work and teleworking, telework jetlag must be addressed to maintain the health of teleworkers.
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1. Introduction


Social jetlag refers to the difference in sleep timing (the times of going to bed and waking up) between duty days (days when individuals must go to school or work) and free days when the two alternate [1]. On free days, people usually wake up at the time of their choice, while on duty days, they must wake up according to work or school start times. In particular, those who live far from their workplace or school wake up earlier to accommodate travel time. Besides that, social jetlag is also associated with various lifestyle factors such as smoking, caffeine intake, alcohol consumption, and exercise [1,2], as industrialized countries, more than 70% of the population has over 1 h of social jetlag [1,3,4]. Social jetlag is associated with physical and mental health problems such as obesity, metabolic diseases, malignant tumors, and psychiatric disorders resulting from the disruption of circadian rhythms [4,5,6,7,8,9,10,11]. These mechanisms involve abnormal rhythms of glucocorticoid secretion and postprandial glucose response during the internal desynchronization of circadian rhythms [12], abnormal diurnal rhythms of gene expression [13], stress responses, such as elevated blood cortisol levels and resting heart rate [2], and mood instability [14].



A new way of working has become popular since the outbreak of the COVID-19 pandemic in 2020: teleworking. Telework eliminates commuting time and thus decreases social jetlag [15,16,17,18,19]. Telework is expected to contribute to not only convenience, but also the prevention of social jetlag.



However, there is concern that those who partake in teleworking, a phenomenon which spread rapidly after the COVID-19 pandemic, have inadequate knowledge of how to maintain good health [20,21]. Some studies have reported that teleworking could have various effects on mental health, such as increased stress due to the difficulty of separating work and personal life and social isolation due to the lack of face-to-face interactions [22,23,24,25,26,27,28]. Individual differences in the benefits and harms of telework have also been reported, and various work conditions such as telework frequency, location, social support, etc., may cause them [29].



In addition to those issues, we are concerned about the potential for new work styles, including telework, to cause a new jetlag. Few jobs can be completed entirely via telework, and almost all people must visit the workplace several times each week or month. Therefore, most teleworkers have a hybrid work style that combines going to the workplace and teleworking. We named the resulting difference in sleep timing between in-office and telework days “telework jetlag”. If social jetlag can cause health problems, perhaps telework jetlag can as well.



To our knowledge, no studies have investigated the relationship between telework jetlag and mental health problems among teleworkers. In the period when early telework studies were reported, the Wi-Fi environment was not as prevalent as it is today, and the telework environment could be quite different [25,30,31]. In Japan, especially, teleworking was not widespread before the COVID-19 pandemic, and there are a few studies on sleep problems and mental health among Japanese teleworkers. We hypothesize that mental health problems for workers with a hybrid work style, mixing going to work with telework (hybrid workers), are associated with telework jetlag. This study aimed to clarify the relationship between telework jetlag and mental health problems among Japanese hybrid workers.




2. Results


2.1. Participant Characteristics


Responses were obtained from 2032 participants. Of these, 11 individuals who did not consent to participate in the study, 8 who had been on leave within the past month, and 224 who had not teleworked within the past month were excluded, leaving 1789 (1231 men and 558 women; mean age, 43.2 years; standard deviation, 11.3) individuals who were included in the analysis. The valid response rate was 60.2%. Table 1, Table 2 and Table 3 present the participants’ characteristics. There were 232 participants (13.0%) with a telework jetlag of 1 h or longer. Regarding psychological distress, 1524 (85.2%) patients were classified as having non-high psychological distress (NHPD), and 265 (14.8%) were classified as having high psychological distress (HPD).




2.2. Prevalence of HPD for Telework Jetlag


Table 4 shows the aggregate results based on psychological distress and telework jetlag. A higher percentage of HPD (22.0) was found in participants with ≥1 h of telework jetlag, and there was a significant difference in the χ2 test.




2.3. Characteristics of Participants Divided by Telework Jetlag


Figure 1 shows the median times of going to bed and waking up on telework and in-office days for two groups based on telework jetlag. Both groups slept longer on the telework days; however, the <1 h group went to bed 1 h earlier, while the ≥1 h group woke up 2 h later.




2.4. Odds Ratio of HPD in Telework Jetlag


The multivariate regression results are presented in Table 5. The input covariates in each model were as follows: Model 1: sex, age, living alone, telework frequency, telework location, and telework duration; Model 2: occupation, employment position, work hours in the past month, job demands, job control, supervisor support, coworker support, and all covariates of Model 1; Model 3: commuting time, means of commuting, exercise habits, drinking alcohol, consuming caffeine, current smoking status, using electronic terminal outside work, enjoying leisure time, and all covariates of Model 2; and Model 4: sleep duration, Athens Insomnia Scale score, and all covariates of Model 3. In all of the analysis models, the results of the suitability tests were good (i.e., omnibus test: p < 0.05; Hosmer–Lemeshow test: p ≥ 0.05). Telework jetlag was significantly associated with psychological distress, and the ≥1 h group had a higher risk of developing HPD than the <1 h group in all analysis models. The results for other covariates (p-value and 95% CI) are presented in the Supplementary Material (Table S1).





3. Discussion


In order to establish telework as a sustainable work style, many research studies and policies that contribute to the reduction in health risks due to telework and the promotion of workers’ health are required [32,33]. This study examined the relationship between various telework jetlag and psychological distress among hybrid workers. Telework jetlag was significantly associated with psychological distress even after adjusting for confounding factors such as telework status, lifestyle habits, job stress, and sleep duration. The strength of this study is that it defined the concept of telework jetlag and found that different times of going to bed and waking up on in-office and telework days are associated with psychological distress. Telework jetlag may be a risk factor for mental health problems among hybrid workers, which is important to consider when promoting health management and health promotion among hybrid workers.



First, we discuss the characteristics of the sample population based on the outcome variables. While 10.3% of those aged 20 or above in the 2019 Comprehensive Survey of Living Conditions had six-item Kessler Scale (K6) scores ≥ 10, the percentage was 14.8% for the participants in this study [34]. Thus, the results of this study indicate a higher rate than the national average. However, as 2019 was before the COVID-19 pandemic, it is difficult to compare the results.



Next, for the results of multivariate regression, in Model 1, telework jetlag was found to be significantly associated with psychological distress, even after adjusting for telework frequency, location, and duration. This means that hybrid workers should be aware of the presence of telework jetlag regardless of these various telework statuses. Since telework jetlag is an original conception defined in this study, the factors associated with it are not clear; nevertheless, it is possible that the likelihood and influence of telework jetlag may differ depending on the occupation and work environment (job demand, job control, and social support). The results of Model 2, however, showed that there was still an association between telework jetlag and psychological distress even after adjusting for the occupation and work environment. These findings mean that telework jetlag should be noted regardless of occupation or work environment for the management of mental health in hybrid workers. Furthermore, in Model 3, telework jetlag was significantly associated with psychological distress, even after adjustment for various lifestyle factors. As mentioned earlier, social jetlag is associated with various lifestyle habits, which are also risk factors for mental health problems [35,36,37]. Therefore, the results of Model 3 suggest that telework jetlag is associated with psychological distress independently of such lifestyle habits. On the other hands, since it was pointed out that social jetlag is affected by a lack of sleep, it is recommended to correct for sleep duration [38,39,40]. However, the results of the multivariate analysis showed that the 95% CI range of Model 4 (adjusted for sleep duration) and Model 3 (unadjusted for sleep duration) remained stable. Therefore, the effect of sleep duration on telework jetlag was considered to be small. Okajima et al. stated that although social jetlag and sleep deprivation are positively correlated, their association is small and they are separate concepts [41]. The results of this study on telework jetlag also support their findings.



We also discuss the possible biological mechanisms by which telework jetlag is associated with psychological distress. It has been reported that in social jetlag, the delayed onset of melatonin causes fatigue and drowsiness that persist for several days [42]. Therefore, the disturbance of the melatonin secretion rhythm may also occur in telework jetlag, which may be related to mental condition. A meta-analysis of prospective studies showed an increase in depression among shift workers with disrupted circadian rhythms [43]. A disruption of the circadian rhythm is an important risk factor for mental disorders such as depression [44,45]. The biological mechanism is that irregular sleep timing alters the secretion patterns of hormones, such as melatonin, cortisol, and noradrenaline, which contribute to the development of depressive symptoms [12,46,47,48,49]. In particular, the wake-up times differed by 2 h between the in-office and telework days in the ≥1 h group. Since morning sunlight upon waking is a major synaptic signal for circadian rhythms, changes in wake-up times could greatly affect circadian rhythms [50,51]. However, the participants in the <1 h group woke up at the same time on in-office and telework days and went to bed 1 h earlier. Therefore, they were able to obtain sleep duration with less impact on their circadian rhythms than the ≥1 h group.



However, there is a major limitation to our discussion. If the K6 score is ≥10, a pathological mental disorder that requires medical attention is suspected. Abnormal deep body temperature rhythms and the over-secretion of cortisol, melatonin, and so on often appear in patients with depression [52,53,54,55,56,57]. Therefore, it is possible that telework jetlag is caused by symptoms of mental illness. Since this was a cross-sectional study, it was not possible to prove the temporality of the association. A longitudinal analysis is needed in the future.



Other limitations of this study are as follows: First, there is a possible selection bias because the study only included workers of companies in Tokyo, the capital of Japan. Given Tokyo’s high population density and advanced communications technology, it may have a different telework environment than rural areas. Second, because the survey was entirely self-reported and subjective, possible information bias may have made the responses less objective. Finally, there could be confounding bias due to factors that were not entered as covariates, such as household income and medication history. In particular, those with restricted employment may disproportionately belong to the HPD type.




4. Conclusions


We defined telework jetlag, which is a new concept that differs from social jetlag, as the difference in sleep timing between in-office and telework days. This study showed that telework jetlag of 1 h or more was significantly associated with mental health problems. Telework jetlag may be a risk factor for mental health problems among hybrid workers, which is important to consider when promoting health management and health promotion among hybrid workers. Since most teleworkers are forced to have a hybrid work style that mixes going to work and teleworking, telework jetlag must be addressed to maintain their health. In particular, the delay in wake-up time may need to be focused on.



Our study will contribute substantially to improving the health of teleworkers and making this work style sustainable. However, future longitudinal studies are needed to establish a causal relationship between telework jetlag and mental health problems.




5. Materials and Methods


5.1. Study Design, Participants, and Ethical Considerations


A cross-sectional study using an online-based questionnaire was conducted from October to December 2021. The participants were 2971 day shift workers employed by four companies in Tokyo who consented to participate in the survey. Since the population of Tokyo is approximately 10 million, we considered a sample size of at least 1067 persons to be sufficient, assuming a 95% confidence level, a 3% margin of error, and a population ratio of 0.5. The purpose and procedures of the study were explained to the employees. Participation was voluntary, and we explained that no disadvantages would arise from not participating in the study and that the data obtained would not be used for any purpose other than the study.



Consent for participation was obtained through a web-based response before participation, and those who did not agree were not able to access or respond to any of the research items. Since this was an anonymous study with a substitute employee ID number, they were also told that it was possible to withdraw consent after answering the study and that the responses would be deleted if consent was withdrawn. This study was conducted in accordance with the Declaration of Helsinki and its current amendments. It was approved by the Ethics Committee of the Nihon University School of Medicine (approval no. 2021-02).




5.2. Telework Jetlag and Other Telework Status


To calculate telework jetlag, we referred to the social jetlag calculation method [1]. We first determined the midsleep points on in-office and telework days. The midsleep point is the median value between the times of going to bed and waking up (e.g., if a person goes to bed at midnight and wakes up at 6:00 am, the midsleep point is 3:00 am). The items regarding the times of going to bed and waking up were phrased as follows: “What time did you (go to bed/wake up) on (in-office/telework days) in the past month?” The difference in midsleep points between in-office and telework days was defined as telework jetlag. Since social jetlag of 1 h or more was reported to be associated with health problems [6], participants in this study were also classified according to telework jetlag as <1 h or ≥1 h.



The item regarding teleworking frequency was “How much did you telework in the past month?” The choices were categorized using a five-answer method: (1) not teleworking, (2) 1 to 3 times per month, (3) 1 to 2 times per week, (4) 3 to 4 times per week, and (5) ≥5 times per week. The item regarding telework location was “Please select one location where you telework most frequently”. The choices were categorized using a four-answer method: (1) living room, (2) private room, (3) bedroom, and (4) other. The item regarding teleworking duration was “How long have you been teleworking?” The choices were categorized using a three-answer method: (1) <1 y; (2) ≥1 y and <1.5 y, and (3) ≥1.5 y. These telework statuses were entered as covariates when performing the multivariate analysis.




5.3. Psychological Distress (Outcome)


We used the K6 as a nonspecific psychological distress scale for outcomes [58]. The K6 was developed to screen for depression, anxiety disorders, and other mental health conditions, and the reliability and validity of the Japanese version were established [59,60]. It can be used in surveys of the general population and is widely used as an indicator of the degree of psychological stress. The cutoff values of the K6 are 4/5 and 9/10 points. In this study, a score of ≤9 was defined as indicating NHPD, and a score of ≥10 was defined as indicating HPD.




5.4. Other Covariates


Basic attributes, lifestyle habits, occupational stress, and insomnia were entered as covariates. The basic attributes included sex, age, presence of a roommate, occupation, employment position, commuting time, means of commuting, and work hours in the past month. Lifestyle habits included exercise, alcohol consumption, caffeine intake, current smoking habits, use of electronic terminals outside of work, enjoyment of leisure time, and sleep duration. Occupational-stress-related factors were adapted from the Brief Job Stress Questionnaire and included job demands, job control, supervisor support, and coworker support [61]. Insomnia was measured using the Athens Insomnia Scale (AIS). The AIS was developed in accordance with the diagnostic criteria for insomnia in the International Classification of Disorders, and its Japanese version was verified and validated by Okajima et al. [62,63]. The questionnaire consists of eight items with a score range of 0–24 points. The cutoff value is 5/6 points, with higher scores indicating stronger insomnia symptoms.




5.5. Statistical Analysis


The χ2 test was used for univariate analysis in cross tabulations. Multiple logistic regression was used for multivariate analysis, and odds ratios and 95% confidence intervals were calculated using the direct method. Omnibus and Hosmer–Lemeshow tests were used to assess the suitability of the analysis model. Statistical analyses were performed using SPSS for Windows Version 28.0. All tests were two-tailed with p-values < 0.05 noting statistical significance.
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Figure 1. Median times of going to bed and waking up for telework and in-office days divided by telework jetlag. 
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Table 1. Characteristics of participants regarding basic attributes.
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Characteristics

	

	
n

	
%






	

	
Sex

	

	

	




	

	

	
Men

	
1231

	
68.8




	

	

	
Women

	
558

	
31.2




	

	
Age

	

	

	




	

	

	
20–29

	
285

	
15.9




	

	

	
30–39

	
389

	
21.7




	

	

	
40–49

	
477

	
26.7




	

	

	
50–59

	
537

	
30.0




	

	

	
≥60

	
101

	
5.6




	

	
Living alone

	

	




	

	

	
No

	
1302

	
72.8




	

	

	
Yes

	
487

	
27.2




	

	
Occupation

	

	




	

	

	
Clerks

	
337

	
18.8




	

	

	
Engineers

	
379

	
21.2




	

	

	
Field workers

	
67

	
3.7




	

	

	
Creators

	
115

	
6.4




	

	

	
Customer service

	
69

	
3.9




	

	

	
Sales

	
716

	
40.0




	

	

	
Other

	
106

	
5.9




	

	
Employment position

	

	




	

	

	
Manager or director

	
114

	
6.4




	

	

	
Chief

	
341

	
19.1




	

	

	
Supervisor

	
266

	
14.9




	

	

	
Regular employee

	
1068

	
59.7




	

	
Commuting time

	

	




	

	

	
<1 h

	
1130

	
63.2




	

	

	
≥1 h

	
659

	
36.8




	

	
Means of commuting

	

	




	

	

	
Crowded train

	
961

	
53.7




	

	

	
Uncrowded train

	
453

	
25.3




	

	

	
On foot

	
189

	
10.6




	

	

	
Other

	
186

	
10.4




	

	
Work hours in the past 1 month

	

	




	

	

	
<160 h/m

	
515

	
28.8




	

	

	
≥160 and <200 h/m

	
954

	
53.3




	

	

	
≥200 h/m

	
320

	
17.9




	
Lifestyle

	

	

	
n

	
%




	

	
Exercise habits

	

	




	

	

	
Not physically active and no intention to change

	
172

	
9.6




	

	

	
Not active but intending to change

	
442

	
24.7




	

	

	
Perform some activity but not enough

	
643

	
35.9




	

	

	
Regularly active but not in the habit

	
235

	
13.1




	

	

	
Regularly active in the habit

	
297

	
16.6




	

	
Drinking alcohol

	

	




	

	

	
Never or rarely

	
611

	
34.2




	

	

	
Less than 2 d/wk

	
484

	
27.1




	

	

	
3–6 d/wk

	
364

	
20.3




	

	

	
Every day

	
330

	
18.4




	

	
Consumption of caffeine

	

	




	

	

	
Never or rarely

	
155

	
8.7




	

	

	
2–6 d/wk

	
331

	
18.5




	

	

	
Every day but less than twice a day

	
826

	
46.2




	

	

	
Every day and more than three times a day

	
477

	
26.7




	

	
Current smoker

	

	




	

	

	
No

	
1321

	
73.8




	

	

	
Yes

	
468

	
26.2




	

	
Using electronic terminal outside of work

	

	




	

	

	
<2 h/d

	
860

	
48.1




	

	

	
≥2 h/d

	
929

	
51.9




	

	
Enjoying leisure time

	

	




	

	

	
Yes

	
1171

	
65.5




	

	

	
No

	
618

	
34.5




	

	
Sleep duration

	

	




	

	

	
≥7 h

	
1108

	
61.9




	

	

	
<7 h

	
681

	
38.1











 





Table 2. Characteristics of participants regarding telework jetlag and various telework statuses.
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	Telework Frequency
	n
	%





	1–3 d/m
	321
	17.9



	1–2 d/wk
	436
	24.4



	3–4 d/wk
	626
	35.0



	≥5 d/wk
	406
	22.7



	Telework location
	
	



	Living room
	843
	47.1



	Private room
	410
	22.9



	Bedroom
	409
	22.9



	Other
	127
	7.1



	Telework duration
	
	



	<1 y
	253
	14.1



	≥1 y and <1.5 y
	566
	31.6



	≥1.5 y
	970
	54.2



	Telework jetlag
	
	



	<1 h
	1557
	87.0



	≥1 h
	232
	13.0










 





Table 3. Characteristics of participants regarding each scale.
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	n
	%
	Mean
	SD





	Psychological distress
	
	
	
	



	NHPD (K6 score < 10)
	1524
	85.2
	
	



	HPD (K6 score ≥ 10)
	265
	14.8
	
	



	AIS score
	
	
	
	



	<6
	1150
	64.3
	
	



	≥6
	639
	35.7
	
	



	Job stressors and social supports
	
	
	
	



	Job demands
	
	
	8.6
	1.9



	Job control
	
	
	8.7
	1.7



	Supervisor support
	
	
	8.1
	2.2



	Coworker support
	
	
	8.4
	2.1







Abbreviations: SD: standard deviation, NHPD: non-high psychological distress, HPD: high psychological distress, AIS: Athens Insomnia Scale.













 





Table 4. Cross-tabulation and χ2 test based on psychological distress and telework jetlag.
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Psychological Distress; n (%)

	




	

	
Total

	
NHPD

	
HPD

	
p-Value






	
Telework jetlag

	

	

	

	
<0.001 *




	
<1 h

	
1557

	
1343 (86.3)

	
214 (13.7)

	




	
≥1 h

	
232

	
181 (78.0)

	
51 (22.0)

	








Abbreviations: NHPD: non-high psychological distress; HPD: high psychological distress. * Significant difference in χ2 test.













 





Table 5. Multivariate regression analysis including variables related to telework and psychological distress.
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Model 1

	
Model 2

	
Model 3

	
Model 4




	

	

	
OR

	
95%CI

	
OR

	
95%CI

	
OR

	
95%CI

	
OR

	
95%CI






	
Telework jetlag

	

	

	

	

	

	

	

	




	
<1 h

	
1.00

	

	
1.00

	

	
1.00

	

	
1.00

	




	
≥1 h

	
1.82

	
1.26–2.62

	
1.68

	
1.13–2.49

	
1.73

	
1.14–2.63

	
1.80

	
1.16–2.79








Abbreviations: OR: odds ratio; CI: confidence interval. Model 1: adjusted sex, age, living alone, telework frequency, telework location, and telework duration. Model 2: adjusted occupation, employment position, work hours in the past month, job demands, job control, supervisor support, coworker support, and all Model 1 variables. Model 3: adjusted commuting time, means of commuting, exercise habits, alcohol consumption, caffeine consumption, current smoking habits, using electronic terminal outside work, enjoying leisure time, and all Model 2 variables. Model 4: adjusted sleep duration, Athens Insomnia Scale score, and all Model 3 variables.
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