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Abstract

Background: Although social interaction and social support during the “new normal” due to
coronavirus disease 2019 (COVID-19) may be related to presenteeism, the effect between these
factors has not been clear for Japanese workers. The aim of this study was to describe the
presenteeism of Japanese workers with reference to social interaction and social support
following the lifestyle changes due to COVID-19 and to assess whether social interaction and
social support affected their presenteeism.

Methods: The data were obtained from internet panel surveys from October 2020. Descriptive
statistics were calculated, and multiple linear regression was conducted using the data from the
first, fourth and fifth surveys, which were conducted during October to November 2020, July to
August 2021, and September to October 2021, respectively. To measure presenteeism, questions
from “absenteeism and presenteeism questions of the World Health Organization’s Heath and
Work Performance Questionnaire”, short version in Japanese was utilized. Multiple linear
regressions were conducted to investigate the effects of social interaction and social support-
related factors on presenteeism.

Results: A total of 3,407 participants were included in the analysis. The mean score of absolute
presenteeism from the fifth survey was 58.07 (SD=19.71). More time spent talking with family,
a larger number of social supporters and a higher satisfaction level for social support were
associated with a higher absolute presenteeism score.

Conclusions: Our results suggested that social support reduced the presenteeism of the Japanese
workers during the “new normal” due to the COVID-19 pandemic. Social interaction with family
also relieved presenteeism.
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Background

The coronavirus disease 2019 (COVID-19) outbreak was declared as the global pandemic
by the World Health Organization on 11% March 2020. In Japan, the first state of emergency was
declared in seven prefectures on 7* April 2020, which was later expanded to all prefectures on
April 16", 2020. With the declaration, the Japanese government requested to follow the
restriction measures such as “stay-at-home”, and “suspension of business” (shorten operation
hours). The “stay-at-home” measure in Japan was limited to a “request” without any legal
obligation, thus differing from so-called “lockdowns” implemented in the United States or
United Kingdom. However, it was reported that outings fell by 8% in prefectures with a state of
emergency declaration, which resembled the percentage of decreased visits to stores during
lockdowns in the United States (1). This may indicate that even less severe restriction compared
to the other countries had an impact in Japan. Furthermore, the “Atarashi Seikatsu Yoshiki (new
lifestyle)” has been promoted upon lifting the first state of emergency (2). Atarashi Seikatsu
Yoshiki is commonly referred to as the “new normal” in other countries. Avoiding gathering or
chatting in public, working remotely, and keeping physical distances were encouraged in this
promotion. Even though this promotion was even much milder than state of emergency, it is
widely acknowledged that there were certain social expectations for self-restrain, which could
limit the social interaction (3). See the supplementary table (Table S1) for the examples of
practicing the “new normal” in Japan (2).

As the “new normal” permeated through both our private and professional lives, potential
challenges to increase presenteeism were also pointed out along with adaptation to the social
restrictions and remote work (4, 5). Presenteeism is generally defined as the condition of

attending work when one is unwell (6) or a poor job performance (7, 8). We use the term,
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presenteeism, to describe inadequate work performance (8) in this study. Although absenteeism
is more visible due to the physical absence of employees, presenteeism is reported not only much
more common, but also more damaging for individuals and organizations (4). Physical and
mental health, lifestyle (9), financial situation, family-work/work-family conflict (10), support
from supervisors (11), and personality(12) are reported as personal factors that are related to
presenteeism.

In the context of COVID-19 pandemic, Kinman and Grant reported that pandemic and its
consequences may intensify risk factors of presenteeism(4). With the increasing trend of remote
working, the rising concerns over work-family conflict were reported (13, 14). According to
reports in Japan, the time spent with family had increased for some Japanese during the
pandemic (15). In a report from Nikkei, the longer time spent at home and the social stress of the
changed lifestyle were highlighted as potential causes behind the higher risk for family conflict
and rising stress at home (16-18). In contrast to the increase in time spent with family, the “new
normal” limited the opportunities for social bonding and hindered functional social support,
potentially leading the individuals to social isolation (18). Social isolation can be defined by a
lack of social interaction, receipt of social support, provision of social support, and social
participation (19). It was reported that the prevalence of anxiety and depressive symptoms were
higher in lonely individuals (20), which could result in presenteeism (21). As reported in
previous study, emotional exhaustion, stress, and family-work/ work-family conflict were related
to presenteeism (10), whereas social interaction and support could confer protections for
workers(11, 22). Furthermore, it was reported that social restrictions increase not only the risk of
developing psychopathologies but also to impair immune system (23). Because issues in mental

and physical health have been known as risk factors for presenteeism, it is reasonable to contend
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that social interaction and social support in the changed lifestyle may be related to presenteeism
or the ability to maintain work performance. However, the presenteeism in relation to social
interaction and social support in the “new normal” in Japan is not known.

Therefore, the first aim of this study was to describe the presenteeism of Japanese
workers with reference to social interaction and social support following the COVID-19
pandemic. The second aim was to assess whether social interaction and social support affected

the presenteeism.

Methods

Data source

The data were obtained from internet panel surveys conducted as a part of “research to
propose a policy framework for sustainable healthcare and socioeconomic systems resilient to
the COVID-19 crisis”(24). The internet panel surveys have been repeatedly conducted from
October 2020 utilizing the service provided by a Japanese survey company Rakuten Insight, Inc.,
which holds 2,200,000 people in the panel (25). Role of Rakuten Insight, Inc. was to provide
support for formation, distribution, and collection of our surveys. Participants were recruited via
email or push notification from apps, where the priority was given to those who had accessed to
the Rakuten website more than once a week. They aimed to collect at least 10,000 responses
from each survey, utilizing stratified sampling by sex, 10-year age groups, and 47 prefectures of
residence with the awareness that our sample does not represent the general population in Japan
due to the nature of Internet panel survey. From the second survey, the individuals who had
participated in the preceding survey were prioritized to answer the following surveys. Then, new

participants were recruited to complement the number of dropouts. The surveys included
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questions about socio-economic status, personality traits, physical and mental health status,
social support, changes in lifestyle and work. In the repeated surveys, some questions were
added or omitted. For example, the questions about personal traits, which are less likely to
change in a few months, were asked only in the first survey.

Study population

This study used the data from the first, fourth and fifth surveys, which were conducted
from October to November 2020, July to August 2021, and September to October 2021,
respectively. See supplementary Figure S1 for the timing of the surveys and number of new
COVID-19 cases in Japan. The timing of the first survey was between 4 and 5 months after the
first state of emergency was lifted on 25" May 2020 for all prefectures. The fourth survey took
place when the status of emergency was expanding to numerous prefectures in July 2021 as the
number of COVID-19 cases was increasing. The fifth survey was conducted from September to
October 2021, which was soon after the state of emergency was lifted on 28" September for all
prefectures. The fourth survey was used here because questions related to this study were
included from the fourth. To ensure that the outcome variable occurred chronologically after the
time point of the exposure variables, the outcome variables were utilized from the fifth survey
throughout all models. The exposure variables were from the first and the fourth. The first survey
was utilized for the variables of personality, where related questions were asked only in this
survey. As the study population, workers aged between 20 and 69 years and who answered the
first, fourth and fifth surveys in the period of October 2020 to October 2021 were included.

Statistical analysis

Descriptive statistics summarized the participants’ demographics, distribution of absolute

presenteeism score, and absolute presenteeism score by each factor representing social



Environmental health and preventive medicine. vol. 29 (2024): 3.

interaction and social support; change in time spent talking with family, change in time spent
talking with friends, living with others, number of supporters, and satisfaction levels for the
social support. To investigate the effects of social interaction and social support-related factors
on presenteeism, multiple linear regression was applied. In total, five separate models were fitted
for each exposure variable: models one to three for social interaction, and models four and five
for social support.

Outcomes

Absolute presenteeism score was the outcome of interest following the example of former
studies that used absolute score rather than relative score to assess presenteeism (26, 27). Due to
the imperative of limiting the number of questions in our comprehensive survey for sustainable
healthcare and socioeconomic systems resilient to the COVID-19 crisis, six questions were
selected from absenteeism and presenteeism questions of the HPQ (8, 28), short version in
Japanese: B3, B5a, B5¢, B9, B10, and B11 (Table S2). HPQ is known as a self-reported
instrumented to evaluate the workplace costs of health problems related to reduced job
performance and absence (28). In HPQ, absolute presenteeism score was calculated as the
selected number on a 0 to 10 scale multiplied by 10 as directed in scoring rule, which made the
score in the range of 0 to 100. The score of 0 represents the state of presenteeism with lowered
work performance. The score of 40 or below would be considered as being at risk for future
absence due to sickness (29). Additionally, a relative presenteeism score was calculated
according to the scoring rule of HPQ, where the range was restricted to 0.25 to 2.0, where a score
of less than 1.0 represents a lower work performance of the responders compared to most
workers in a similar job.

Exposure variables
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Factors which may affect presenteeism were taken from the fourth survey. Itincluded the
questions about social support, which was based on the six-item Japanese version of Social
Support Questionnaire (SSQ) (30). In this study, participants could answer the number of
supporters in the range of 0 to more than 6 people, and the satisfaction level in the six-point
Likert scale. The mean of six item were calculated for number of supporters and satisfaction
levels separately. The original version of the SSQ was developed by Sarason et al. (31, 32). To
represent social interaction, three variables were selected: change in time spent talking with
family, change in time spent talking with friends, and living with others or alone. The questions
related to social interaction were asking the participants to rate the percentage of changes in
current daily behavior using the unit of 10% between “-100%” to more than “+100%”, compared
to the same month in the last year. We used five models for each exposure variable: model one
for change in time spent talking with family, model two for change in time spent talking with
friends, model three for living with others, model four for number of supporters, and model five
for satisfaction for the social support. The number of supporters were categorized into three
groups of no supporter, one to four supporters, or five and more supporters. The change in time
spent on talking was categorized into three groups of increased, the same or decreased. The
category of each variable is shown in the supplementary information (Table S3). Multiple linear
regression was conducted with adjustment variables.

Adjustment variables

We used a directed acyclic graph (DAG), which represented our hypothesis and the
assumptions necessary for potential causal interpretation, to identify adjustment variables for
each exposure variable. To select the variables entered in DAG, the factors related to

presenteeism were summarized, as shown in Figure S2, based on previous studies (4, 33, 34). In



Environmental health and preventive medicine. vol. 29 (2024): 3.

this study, we focused on factors at the personal level. Figure S4 shows the DAG used to identify
the adjustment sets. For the node called “social distancing”, a question was used that asked
whether responders kept their physical distance from others more, the same or less compared to
the time before pandemic. A question regarding the changes in hours of telework was applied for

“Mode of work.” “Personality” was obtained from questions on “self-construal scale” (35).

Results

The 3,407 participants were included in this study. The attrition process is in Figure 1.
The demographics of the sample are shown in Table 1.The percentages of permanent workers
was 49% (1676), whereas 25% (862) was temporary/part-time workers. The remaining 26%
(869) were business owners/freelancers and technical/professional workers such as medical
professionals. The supplementary information (Table S4) shows work-related characteristics of
the participants. The median of working hours of all participants in the past seven days was 40
hours (IQR=35-50).

As the first part of the analysis, we described absolute presenteeism score and related
factors. The score for all participants is displayed in Figure 2. Some 33% (1121) participants
scored their performance as 50, whereas 17% (584) participants scored it as 40 or below. The
rest scored their performance as 60 or above. Additional information regarding participants who
scored 40 or below in the first, the fourth and the fifth surveys is shown in Table S5. The relative
presenteeism score is shown in Figure S3. The relations between absolute presenteeism score and
each factor of social interaction are shown in Figure 3. Whereas 44% (1,510) of participants
stated that the time spent talking with friends decreased, a smaller number of participants, 16%

(560), answered “decreased” for the time spent talking with family. Some 18% (600) of
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participants were living alone, and 82% (2,807) of participants were living with others. The
relations between absolute presenteeism score and each factor of social support are shown in
Figure 4. The scores tended to be higher for those who had more supporters. Similarly, the
higher the reported satisfaction was, the higher the score of absolute presenteeism.

As the second part of the analysis, multiple linear regression analyses with a minimally
sufficient adjustment set were conducted. As Table 2 shows, for social interaction, “change in
time spent talking with family” was positively associated with absolute presenteeism score,
whereas the change in time spent talking with friends” and “living with others or alone” were not
associated. For social support, both the number of supporters and the satisfaction were positively

associated with absolute presenteeism score.

Discussion

This study found that the absolute presenteeism score among those who spent less time
talking with family tended to be lower. In addition, the results of multiple regression indicated that
there was a positive association between absolute presenteeism score and the change in time spent
talking with family. However, the results of this study supported neither the associations between
absolute presenteeism score and the change in time spent talking with friends nor the associations
between absolute presenteeism score and living with others.

As family-work/work-family conflict has been known to be related to presenteeism(10),
it seems to be natural that those who had more time to interact with family members may
perform better at work in the “New Normal”. Although our study did not obtain information
regarding the quality of interaction, considering how family can play an important role in

individuals’ well-being by providing help to cope with stress(36), we believed that more time
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spent talking with family during the potentially stressful period caused by the pandemic was
beneficial for workers.

On the other hand, a possible explanation for why the interaction with friends was not
associated with absolute presenteeism score is the means of social interaction: how participants
interacted with family and friends, such as in-person or virtual, might have affected the result.
Previous studies have ununified views regarding the benefit of in-person and virtual interaction.
A study reported that a higher number of partners for virtual interaction was associated with
better mental health when in-person interaction was limited (37). According to another study,
both in-person and virtual interaction between households during the pandemic were associated
with better mental health, even though the effect was limited in the case of virtual interaction
(38). By contrast, some reported that virtual interaction, which requires “close-up eye contact”,
could be more stressful than in-person interaction (39). Although the benefit of virtual interaction
to mental health has been recognized, it seems to have some differences in comparison to in-
person interaction. Therefore, the means of interaction were raised as a possible explanation.

With whom the individual shares accommodation and interacts might explain why the
variable of living with others did not show any effect on presenteeism. Although the living
arrangement in this study was summarized as living with someone or not, living with a spouse
might have created a difference from living with someone other than a spouse (40). Further
investigation of living arrangements with a focus on the types of relationships may clarify the
association between presenteeism and living arrangement.

This study also showed that both the greater number of supporters and higher satisfaction
with the support were associated with higher absolute presenteeism score, which means less

presenteeism during the pandemic. It is aligned with the results of previous studies in Japan (11,
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22, 41). Although we could not find a review article regarding presenteeism and social support, a
study from China explored individual resilience with social support and job performance during
the pandemic among healthcare professionals (22). Their study reported that perceived social
support positively affected an individual’s resilience, which may lead to better job performance
(22). A Japanese study before the pandemic reported that a perceived higher level of social
support from superiors and co-workers had a protective effect on presenteeism (11). Another
study indicated that a perceived low level of social support from superiors, co-workers, family,
and friends might not have a direct association, but might have an indirect association with
presenteeism, by mediating psychological and physical stress responses and sleep disturbance
(41). Our result was also in accordance with our anticipation based on the reports that rewarding
social interaction and support may prevent psychopathologies with their positive impacts on
individual’s physical and emotional well-being (23).

Whereas previous studies regarding presenteeism and social support tended to focus on
specific workplaces, this study did not specify the job types of participants. Additionally, the
questions about social support were asked in a more general sense without limiting the questions
to the workplace. Therefore, the unique finding of this study was that the social support in
general reduced the presenteeism of workers in various occupations in the “new normal”. An
investigation on how each dimension of social support, such as the reception or provision of
support, and instrumental or emotional support may affect presenteeism is a subject for future
research. Potential for practical implications would be to expand the availability of work-life
balance education programs or the employee assistance program for social life. Because suitable
assistance may differ depending on the job types, interventions for specific job types may be

useful for future study. Moreover, it is important to inform policymakers that presenteeism
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should be accounted into the possible social cost upon the drastic action such as social distancing
and lock down.

This study had several limitations. First, the participants were online panelists, who might
have unique characteristics such as a higher digital literacy compared with the general
population. Therefore, generalizability may be limited. However, because the target population
did not include older adults, but those aged between 20 to 69 years, the concerns regarding
digital literacy may not be as significant. This research also achieved the objective of obtaining
participants from all prefectures in Japan and from various age groups. Moreover, the unique
point of our study was that presenteeism was repeatedly measured for a wide range of age groups
without being limited by specific types of jobs during COVID-19 pandemic in Japan. Second,
the regression analyses were conducted with the minimally sufficient adjustment sets that we
selected based on the knowledge gained from previous research; and this selection may reflect
our interpretation of evidence in previous research. We also note that our survey could not
include full HPQ due to the page limitations. Nonetheless, the strength of this study was that we
could adjust confounders to avoid multicollinearity benefiting from the comprehensive nature of
our survey.

In conclusion, our results suggested that social support reduced the presenteeism of the
workers in Japan during the “new normal” due to COVID-19 pandemic. Social interaction with

family also relieved presenteeism.

12



Environmental health and preventive medicine. vol. 29 (2024): 3.

e Acknowledgements: Not applicable.

e Funding: This study was supported by JSPS KAKENHI Grant Number JP19H01075, GAP
Fund Program type B and ISHIZUE 2022 of Kyoto University to Y.I., and JST SPRING
Grant Number JPMJSP2110 to M.Y. The funders played no role in the study design, data
collection, data management, analysis, decision to publish, preparation, review, and
approval of the manuscript.

Declarations

e Ethics approval and consent to participate: The Ethics Committee, Graduate School of
Medicine, Kyoto University, approved this study (R2670).

e Consent for publication: Not applicable.

e Availability of data and materials: Data used in this study are not open to the public.

e Competing interests: There are no conflicts of interest to declare.

e Authors’ contribution: The roles of each author are as follows: Megumi Y oshigai
(conceptualization, data analysis), Jung-ho Shin (conceptualization, data curation, project
administration), Hiroyuki Nagano (conceptualization), Takayo Nakabe (conceptualization,
data curation, project administration), and Yuichi Imanaka (conceptualization, supervision,

funding acquisition).

13



Environmental health and preventive medicine. vol. 29 (2024): 3.

Reference

1. Watanabe T, Yabu T. Japan's voluntary lockdown. PLoS One. 2021;16(6):¢0252468.

2. Example of practicing "New Lifestyle". In: Ministry of Health LaW, editor.

3. Consumer Affairs Agency GolJ. [Feature: Consumption Behavior in the 'New Lifestyle.'
Changes in 'Basis of Consumption Decisions.' Chapter 2, Part 1.]. 2021.

4. Kinman G, Grant C. Presenteeism during the COVID-19 pandemic risk factors and
solutions for employers.2021.

5. van Ballegooijen H, Goossens L, Bruin RH, Michels R, Krol M. Concerns, quality of life,
access to care and productivity of the general population during the first 8 weeks of the
coronavirus lockdown in Belgium and the Netherlands. BMC Health Serv Res. 2021;21(1):227.
6. Karanika-Murray M, Cooper C. Presenteeism: An Introduction to a Prevailing Global
Phenomenon. In: Management CCt, editor. Presenteeism at Work Cambridge: Cambridge
University Press; 2018. p. 9-34.

7. Hemp P. Presenteeism: at work--but out of it. Harv Bus Rev. 2004;82(10):49-58, 155.
8. Kessler RC, Ames M, Hymel PA, Loeppke R, McKenas DK, Richling DE, et al. Using
the World Health Organization Health and Work Performance Questionnaire (HPQ) to evaluate
the indirect workplace costs of illness. J Occup Environ Med. 2004;46(6 Suppl):S23-37.

9. Schultz AB, Edington DW. Employee health and presenteeism: a systematic review. J
Occup Rehabil. 2007;17(3):547-79.
10.  Daniela Lohaus and Wolfgang H. Presenteeism: A review and research directions.

Human Resource Management Review. 2019;29(1):43-58.

11. Saijo Y, Yoshioka E, Nakagi Y, Kawanishi Y, Hanley SJB, Yoshida T. Social support
and its interrelationships with demand-control model factors on presenteeism and absenteeism in
Japanese civil servants. Int Arch Occup Environ Health. 2017;90(6):539-53.

12.  Aronsson G, Gustafsson K. Sickness presenteeism: prevalence, attendance-pressure
factors, and an outline of a model for research. J Occup Environ Med. 2005;47(9):958-66.

13. Sinclair RR, Allen T, Barber L, Bergman M, Britt T, Butler A, et al. Occupational Health
Science in the Time of COVID-19: Now more than Ever. Occup Health Sci. 4. Switzerland: ©
Springer Nature Switzerland AG 2020.; 2020. p. 1-22.

14. Vitéria BA, Ribeiro MT, Carvalho VS. The work-family interface and the COVID-19
pandemic: A systematic review. Front Psychol. 2022;13:914474.

15. [4th survey on changes in awareness and behavior with the effect of COVID-19
pandemic]. In: Director General for Economic FaSS, Cabinet Office, editor. 2021.

16. [1.6 times more Domestic Violence reported during COVID pandemic, is it the effect of
remote work?]. Nikkei. 2021.

17. [Research report 2021 on satisfaction and quality of life]. In: Cabinet office DG{E, Fiscal
and Social Structure, editor. 2021.

18. [Emphasis program for measures of loneliness and isolation]. In: Cabinet Secretariat
MfLal, editor. 2021.
19.  Technologies MR. [Research project report on social isolation]. In: Fiscal year 2020

Social welfare promotion service MoH, Labour and Welfare, editor. 2021. p. 10.
20. Stickley A, Ueda M. Loneliness in Japan during the COVID-19 pandemic: Prevalence,
correlates and association with mental health. Psychiatry Res. 2022;307:114318.

14



Environmental health and preventive medicine. vol. 29 (2024): 3.

21. de Oliveira C, Saka M, Bone L, Jacobs R. The Role of Mental Health on Workplace
Productivity: A Critical Review of the Literature. Appl Health Econ Health Policy.
2023;21(2):167-93.

22. Wang AQ, Tang CH, Song J, Fan CX, Wang WC, Chen ZM, et al. Association of
individual resilience with organizational resilience, perceived social support, and job
performance among healthcare professionals in township health centers of China during the
COVID-19 pandemic. Front Psychol. 2022;13:1061851.

23. Gryksa K, Neumann ID. Consequences of pandemic-associated social restrictions: Role
of social support and the oxytocin system. Psychoneuroendocrinology. 2022;135:105601.
24. Center KR. [Considering a policy framework for sustainable healthcare and

socioeconomic systems resilient to the COVID-19 crisis] "Kokoro Research Center Kyoto
University"2021 [Available from: http://kokoro.kyoto-u.ac.jp/202 1jinsya8/.]Accessed 20
October 2023.

25. Rakuten Insight I. [Characteristics of panel] [Available from:
https://insight.rakuten.co.jp/panel/.] Accessed 20 September 2023.

26. Johnston DA, Harvey SB, Glozier N, Calvo RA, Christensen H, Deady M. The
relationship between depression symptoms, absenteeism and presenteeism. J Affect Disord.
2019;256:536-40.

27. Okazaki E, Nishi D, Susukida R, Inoue A, Shimazu A, Tsutsumi A. Association between
working hours, work engagement, and work productivity in employees: A cross-sectional study
of the Japanese Study of Health, Occupation, and Psychosocial Factors Relates Equity. J Occup
Health. 2019;61(2):182-8.

28. Kessler RC, Barber C, Beck A, Berglund P, Cleary PD, McKenas D, et al. The World
Health Organization Health and Work Performance Questionnaire (HPQ). J Occup Environ Med.
2003;45(2):156-74.

29. Suzuki T, Miyaki K, Sasaki Y, Song Y, Tsutsumi A, Kawakami N, et al. Optimal cutoff
values of WHO-HPQ presenteeism scores by ROC analysis for preventing mental sickness
absence in Japanese prospective cohort. PLoS One. 2014;9(10):e111191.

30. Furukawa TA, Harai H, Hirai T, Kitamura T, Takahashi K. Social Support Questionnaire
among psychiatric patients with various diagnoses and normal controls. Soc Psychiatry Psychiatr
Epidemiol. 1999;34(4):216-22.

31. Sarason IG, Levine HM, Basham RB, Sarason BR. Assessing social support: The Social
Support Questionnaire. Journal of Personality and Social Psychology. 1983;44:127-39.

32. Sarason IG, Sarason BR, Shearin EN, Pierce GR. A Brief Measure of Social Support:
Practical and Theoretical Implications. Journal of Social and Personal Relationships. 1987;4:497-
510.

33, Parliament E, Union D-GfIPot, Frecassetti P, Junge K, Drabble D, Pesce F, et al. The
impact of teleworking and digital work on workers and society : special focus on surveillance
and monitoring, as well as on mental health of workers. Samek Lodovici M, editor: European
Parliament; 2021.

34.  Hansen CD, Andersen JH. Going ill to work--what personal circumstances, attitudes and
work-related factors are associated with sickness presenteeism? Soc Sci Med. 2008;67(6):956-
64.

35.  Park J, Kitayama S. Interdependent selves show face-induced facilitation of error
processing: cultural neuroscience of self-threat. Soc Cogn Affect Neurosci. 2014;9(2):201-8.

15


http://kokoro.kyoto-u.ac.jp/2021jinsya8/
https://insight.rakuten.co.jp/panel/

Environmental health and preventive medicine. vol. 29 (2024): 3.

36. Thomas PA, Liu H, Umberson D. Family Relationships and Well-Being. Innovation in
Aging. 2017;1(3).

37.  Sahi RS, Schwyck ME, Parkinson C, Eisenberger NI. Having more virtual interaction
partners during COVID-19 physical distancing measures may benefit mental health. Sci Rep.
2021;11(1):18273.

38. HuY, Qian Y. COVID-19, Inter-household Contact and Mental Well-Being Among
Older Adults in the US and the UK. Front Sociol. 2021;6:714626.

39.  Fosslien L, Duffy M. How to Combat Zoom Fatigue2020. Available from:
https://hbr.org/2020/04/how-to-combat-zoom-fatigue. JAccessed 20 October 2023.

40. Joutsenniemi K, Martelin T, Martikainen P, Pirkola S, Koskinen S. Living arrangements
and mental health in Finland. J Epidemiol Community Health. 2006;60(6):468-75.

41. Furuichi W, Shimura A, Miyama H, Seki T, Ono K, Masuya J, et al. Effects of Job
Stressors, Stress Response, and Sleep Disturbance on Presenteeism in Office Workers.
Neuropsychiatr Dis Treat. 2020;16:1827-33.

16


https://hbr.org/2020/04/how-to-combat-zoom-fatigue

Environmental health and preventive medicine. vol. 29 (2024): 3.

Table 1 Characteristics of the study population

. Age groups
Demographics Overall
20s 30s 40s 50s 60s
n 3407 494 706 826 825 556
Sex (%)
Women 1322 ( 39 ) 214 ( 43 ) 265 ( 38 ) 326 ( 40 ) 310 ( 38 ) 207 ( 37 )
Men 2085 ( 61 ) 280 ( 57 ) 441 ( 62 ) 500 ( 60 ) 515 ( 62 ) 349 ( 63 )
Income (%)
<2000K 263 ( 8 ) 38 ( 8 ) 53 ( 8 ) 51 ( 6) 68 ( 8 ) 5 ( 10)
2000K~6000K 1423 ( 42 ) 264 ( 53 ) 321 ( 46 ) 310 ( 38 ) 269 ( 33 ) 259 ( 47 )
>=6000K 1220 ( 36 ) 130 ( 26 ) 261 ( 37 ) 326 ( 40 ) 359 ( 44 ) 144 ( 26 )
NA 501 ( 15 ) 62 ( 13 ) 71 ( 10 ) 139 ( 17 ) 129 ( 16 ) 100 ( 18 )
Education (%)
Jr. High school 61 ( 2 ) 9 2 ) B 3) 17 2) 1 ( 1) 6 (1)
Highschool 994 ( 29 ) 114 ( 23 ) 168 ( 24 ) 248 ( 30 ) 280 ( 34 ) 18 ( 33 )
Community Colledge 559 ( 16 ) 81 ( 16 ) 128 ( 18 ) 160 ( 19 ) 120 ( 15 ) 70 ( 13 )
Undergraduate 1520 (45 ) 239 ( 48 ) 329 ( 47 ) 334 ( 40 ) 348 ( 42 ) 270 ( 49 )
Graduate school 186 ( 6 ) 35 ( 7 ) St ( 7 ) 40 ( S5 ) 43 ( S5) 17 ( 3)
NA 87 ( 3 ) 16 ( 3 ) 12 ( 2) 27( 3) 22( 3) 9( 2)
Job Type (%)
Permanent workers 1676 ( 49 ) 286 ( 58 ) 397 ( 56 ) 425 ( 52 ) 418 ( 51 ) 150 ( 27 )
Tem /Part-time
porary workore 862 ( 25) 77 (16 ) 149 ( 21 ) 188 ( 23 ) 204 ( 25 ) 244 ( 44 )
?%ESE%WMHM 557 ( 16 ) 114 ( 23 ) 125 ( 18 ) 139 ( 17 ) 116 ( 14 ) 63 ( 11 )
wa_nwwmus:w% 32 (9 ) 17 ( 3 ) 35 ( 5) 74 ( 9) 8 ( 11 ) 9 ( 18 )
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Figure 1 Flowchart of attrition

Participants in the fifth survey
(n=10249)

A 4

Excluded (n=4380)

g No participation in the first: 3305

* No participation in the fourth: 1075

Those who participated fully from
the first to the fifth
(n=5869)

Excluded (n=1067)
* Older than 70 years old: 1067

Participants within the age range of
20 to 69 years old
(n=4802)

Workers
(n=3407)

Excluded (n=1395)
Students,homemaker,unemployed, or

others
P

* First survey: 1166
* Second survey: 88
* Third survey: 69

* Fourth survey: 45

* Fifth survey: 27
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Figure 2 Distribution of absolute in the fifth survey
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Figure 3 Social interaction and absolute presenteeism in the fifth survey
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Absolute presenteeism score by living arrangement

i=3
S s a—
- | '
' I
' '
i i
' '
. 37 : :
2 ' '
3 ! i
»
€
s 9 _ _Maaniﬁuﬁ_
jﬁ @ Mean. 56.2
€
2 T I
] I I
9 . H
K ' I
3 ' I
i | |
o R T -
<
o o
o - o o
T T
Alone With others
(n=600) (n=2807)

Living alone or with others

Figure 4 Social support and absolute presenteeism in the fifth survey
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Table S1 A summary of excerpts from “example of practicing the ‘new normal’” in Japan (2)

Four domains Examples

Keeping physical distance

Basic infection Wearing a mask

prevention measure Washing hands

Refrain from traveling to and from where the infection is prevailing

2 | Basic lifestyle for daily life | Avoid gatherings in crowded places, close contact settings and closed spaces

Use online shopping, electric payment

Lifestyle for each scene of

Refrain from chatting in public transports and during meals

daily life
Avoid banquets or meetings with large numbers (Family ceremonial occasions)
Work remotely
4 New working style Use online meetings

Exchange business cards online

Table S2 A list of questions from WHO HPQ that were used in our study.

Items Questions
B3 About how many hours altogether did you work in the past 7 days?
BS5 Now please think of your work experiences over the past 4 weeks (28 days). In the spaces provided

below, write the number of days you spent in each of the following work situations. In the past 4

weeks (28 days), how many days did you...

B5a ..missanentireworkdaybecauseofproblemswithyourphysicalormental health? (Please include only

days missed for your own health, not someone else’s health.)

B5c ...misspartofaworkdaybecauseofproblemswithyourphysicalormental health? (Please include only

days missed for your own health, not someone else’s health.)

B9 On a scale from 0 to 10 where 0 is the worst job performance anyone could have at your job and 10
is the performance of a top worker, how would you rate the usual performance of most workers in a

job similar to yours?

B10 Using the same 0-to-10 scale, how would you rate your usual job performance over the past year or
two?
Bl11 Using the same 0-to-10 scale, how would you rate your overall job performance on the days you

worked during the past 4 weeks (28 days)?

Table S3 Units of exposure variables for the regressions analysis

Model exp((j)ztlergeozrioefble Exposure variable Categories of variable
1 Change in time spent talking with family =~ Decreased= -1, Same=0, Increased=1
2 Social interaction ~ Change in time spent talking with friends  Decreased= -1, Same=0, Increased=1
3 Living with others Living alone=0, Living with others=1
4 Mean number of supporters 0-0.4=0, 0.5-4.4=1, More than 4.4=2
5 Social support Mean level of satisfaction 1-1.4=1, 1.5-2.4=2,2.5-3.4=3,

3.5-4.4=4, 4.5-5.4=5, More than 5.4=6

22




Environmental health and preventive medicine. vol. 29 (2024): 3.

Table S4 Work-related characteristics of the study population

Age groups
20s 30s 40s 50s 60s

Work related characteristics Overall

Total work hours in past 7 days 40.00 40.00 40.00 40.00 40.00 35.00
(median [IQR]) [35.00, [40.00, [36.00, [36.25, [35.00, [20.00,

50.00]  50.00] 50.00] 50.00] 50.00] 40.00]
Absolute Presentecism Score for  58.07 54.09 54.53 56.72 60.84 63.97

past 28 days (mean (SD)) (19.71)  (20.17) (1924 (19.71) (18.91) (19.09)

Table S5.

Participants who scored 40 or below in absolute presenteeism by age groups

Ist survey 4th survey Sth survey

Age Groups (n) n (%) n (%) n (%)
All (3407) 437 (13 ) 598 (18 ) 584 (17 )
20s (494) 88 ( 18 ) 121 ( 24 ) 123 (25 )
30s (706) 114 ( 16 ) 164 ( 23 ) 152 ( 22 )
40s (826) 97 ( 12 ) 156 ( 19 ) 154 ( 19 )
50s (825) 8 ( 11 ) 109 ( 13 ) 1 ( 13 )
60s (556) 49 ( 9 ) 48 ( 9 ) 44 ( 8 )
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Supplementary figures

Figure S1 Timings of the surveys and number of new COVID-19 cases in Japan
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Figure S2 Factors related to presenteeism based on previous studies (4, 31, 32)
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Figure S3 Distribution of relative presenteeism in the fifth survey

No.of Participants

500 1000

3000

2000

0

Relative Presenteeism (Fifth)

Median = 1.00 || Mea 1.02
233§ =

M = i
110
63 58
0 o0 39 17 36 T ] 0 50 30 18 18 o

0 010203 04 05 06 07 08 09 10. 11 1.2 13 14 15 16 17 1.8 19 20

Relative Presenteeism

20 30 40 50 60 70 80 90 100

10

Cumulative Percentage(%)

Figure S4 Simplified version of directed acyclic graph used for the analysis.
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