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Background: The COVID-19 pandemic has dramatically transformed the work environment and practices worldwide. Long-term infection control practices may increase the psychological distress of workers, and, conversely, inadequate infection control practices in the working place may increase the fear of infection. This study aimed to determine the relationship between infection control practices in the working place and employee mental state during the COVID-19 pandemic in Japan.

Methods: This study was conducted in December 2020 and February 2021. The participants had undergone a preliminary survey, which revealed that they were in a good mental state. Their psychological distress was investigated via a second survey, and the factors associated with distress were studied using a logistic model.

Results: The results of the second survey indicated that 15.3% of participants demonstrated psychological distress. This was associated with leave-of-absence instructions, instructions for shortening business hours, and requests to avoid the working place in case of any symptoms.

Conclusion: The study found that while some infection control practices reduce workers' distress, others worsen it. Employers need to consider infection control practices as well as the worsening mental state of employees following a decrease in income caused by such measures. Follow-up studies may be necessary to clarify the long-term effects on workers' mental states.
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Introduction

The COVID-19 pandemic has brought about significant changes in public health, particularly in mental health. Fear of infection, unstable employment and economic conditions, as well as countermeasures against infection, such as avoidance of physical contact and restrictions on movement, have reduced opportunities for social interaction; this has had a deteriorating effect on the mental state of the population. Previous studies showed increased anxiety and mental burden in areas where lockdowns have been ordered (1). Other negative effects associated with lockdowns include worsening of mental illnesses, depression, alcohol dependency, and suicide (2–4). Along with healthcare, the COVID-19 pandemic has also dramatically transformed the work environment and practices (5–7). Various measures were implemented to prevent the COVID-19 infection in the working place, including mask-wearing, physical distancing, daily health checks, personal hygiene such as hand hygiene, and working from home. The implementation of appropriate infection control practices in the working place may positively affect the mental state of workers by creating a safe environment, which has been reported to reduce anxiety and depression (8, 9). Proactive infection control practices may not only reduce workers' anxiety and fear of infection but also increase their confidence in the working place. However, many infection control practices are efforts to maintain physical distance and reduce social contact, which have been associated with loneliness and psychological distress (10, 11). In the COVID-19 pandemic, other factors can also possibly cause psychological distress among workers. For example, in working place where telecommuting is difficult, such as restaurants and leisure facilities, shortening work hours or reducing work days to prevent infection may decrease workers' income. Low income is associated with poorer mental health (12, 13). Excessive infection control practices may also reduce workers' willingness to express their thoughts and feelings, reducing psychological safety in the working place. However, the factors contributing to the workers' psychological distress in working place infection control practices have not yet been clarified.

A previous study has shown that the mental state of the Japanese deteriorated during the early stages of the COVID-19 pandemic (12). This study by Kikuchi et al. was a longitudinal survey of Japanese mental states from February 2020 to April 2020 (12). However, the number of people infected during that period was about one-tenth of the number during the peak period, which has led to a gap in existing research. Additionally, no studies about workers' mental state were conducted during the peak of the outbreak in Japan, which experienced a rapid spread of the infection from January 2020. For instance, the third wave of infection struck Japan in December 2021, leaving over 7,000 people infected daily. However, as far as we know, no cohort studies have surveyed workers' mental states after the third wave. An increase in the number of infected people would have a serious impact on employment and the economy, forcing workers to take long-term measures to prevent infectious diseases in their working place. While long-term infection control practices may increase the psychological distress of workers, inadequate infection control practices in the working place may increase the fear of infection.

We hypothesized two hypotheses in this study: first, working place infection control practices would reduce psychological distress if they created a safe environment; second, if working place infection control practices continued to maintain physical distance and reduced social contact, workers' psychological distress would worsen. These two hypotheses were tested.



Materials and methods

We conducted a prospective cohort study using an online questionnaire that focused on Japanese workers during the pandemic. The survey was commissioned by Cross Marketing Inc., (Tokyo, Japan). Of the registered monitors, 605,381 were sent an invitation via e-mail to participate. The sampling plan was designed to collect an equal number of respondents with comparable sex and office and non-office worker status. Of these, a total of 55,045 registered monitors answered the initial screening questions to participate in the survey, and 33,302 who matched the survey's criteria (worker status, region, sex, and age) responded to the survey (14). The baseline survey was conducted from December 22 to 26, 2020, in Japan, during the beginning of the third wave of the pandemic. We have already reported details from the Protocol for our study (14). Research data were gathered from participants who had employment contracts at the time of this study. The participants' data were allocated by sex, prefecture, and occupation. We were able to detect incorrect responses using several algorithms. First, we prepared a step-by-step question in which respondents were asked to choose the third highest number from a list of five numbers. A total of 93% of respondents gave the correct answer to this question. Second, the system recorded the time taken to answer the question. Third, responses from respondents who were extremely underweight or short in stature were judged to be incorrect. As the height and weight questions required numerical input using the keyboard, it was assumed that incorrect responses were more likely to occur than when the inputs were simple click responses. Many of the incorrect entries for height and weight were found to include “000” or “999.” Based on the statistical distribution of height among Japanese adults, we excluded values of 140 centimeters or less, as these are extremely exceptional. Fourth, we verified whether there were any inconsistencies in the responses to questions that were repeated throughout the survey. The questions used to check for inconsistencies were those that asked about the presence or absence of family members living with the respondent and the area of residence; of the 33,087 respondents, 27,036 were determined to have answered the questions appropriately. In particular, the question about the status of family living together was asked more than once; for example, “Do you have a roommate?” “Do you live with an elderly person?” and “Do you have pre-school children?” Respondents with discrepancies in their responses were excluded. In addition, those who were determined to have given incorrect answers in any of the above four conditions were often observed to have given incorrect answers in the other three conditions as well (14). As a result, from the initial 33,302 participants, only 27,036 were included in this study. After the baseline survey, we followed the cohort and conducted a follow-up survey from February.

This study was approved by the Ethics Committee of the University of Occupational and Environmental Health, Japan (R2-079 and R3-006).


Assessment of workers' psychological distress

To assess workers' psychological distress, we used the Japanese version of the Kessler Psychological Distress Scale (K6) (15–17) at baseline and the follow-up survey. The validity of the Japanese version of the K6 was confirmed (16, 17). A follow-up study was conducted from February 18 to February 19, 2021. In the current study, the cutoff for psychological distress was a K6 score of five or higher. The validity of the cutoff scores has also been confirmed (17).



Infection control against COVID-19 at the working place

We investigated the status of infection control against COVID-19 in the participants' working place in the baseline and follow-up study. We examined the presence of instructions from the working place regarding infection control following the re-declaration of the state of emergency in January 2021. The survey items about infection control in the working place covered leave-of-absence instructions, instructions for shortening business hours, limits to business travel, prohibitions against eating together, instructions for wearing a mask, instructions to disinfect thoroughly with alcohol when entering and leaving rooms, recommendations for daily temperature checks, encouragement of telecommuting, and requests not to come to work if not feeling well.



Other covariates

We obtained information on participants' profiles, characteristics, and socioeconomic status of the company they worked at in the baseline survey. The follow-up survey items, which are thought to influence psychological distress, contained the following factors: sex, age, marital status, number of employees, job type [mainly desk work (e.g., clerical job, computer work), jobs mainly involving interpersonal communication (e.g., hospitality practice, sales position), and mainly labor (e.g., field operation, care staff)], and education.



Statistics

To estimate the impact of the state of emergency declaration on infection control measures at the working place by examining depressed workers in the second survey, even though they were not psychologically distressed in the first survey. In the baseline survey, 7,766 participants who had a K6 score of five or higher were excluded, as our study focused on workers who had demonstrated robust mental state at baseline but then deteriorated, as evidenced in the follow-up survey. After excluding inappropriate responses and workers who were unemployed at the follow-up survey and adding those who reported a healthy mental state in the baseline survey, 12,022 workers were included in the analysis. This was followed by an analysis of the changes in the mental state of the participants, which were evidenced by the follow-up survey responses (see a flow diagram of the study in Figure 1).


[image: Figure 1]
FIGURE 1
 Flow diagram of the study.


Odds ratios (ORs) for psychological distress and instructions from working place regarding infection control were estimated using a logistic model. ORs were calculated by introducing all the instructions at the same time. Psychological distress was defined as a K6 score of five or higher. The multivariate model was adjusted for age, sex, marital status, number of employees, job type, and education. Working place measures to curb infection at the baseline involved the following: leave-of-absence instructions, instructions for shortening business hours, limits to business travel, prohibitions against eating together, instructions for wearing a mask, instructions to disinfect thoroughly with alcohol when entering and leaving rooms, recommendations for daily temperature checks, encouragement of telecommuting, and requests not to come to work if not feeling well. A p-value of < 0.05 was considered statistically significant. We used SPSS ver. 22 for Windows (IBM Corp., Tokyo, Japan) for analysis.




Results

The follow-up survey found that, of the 12,022 participants, 1,842 (15.3%) exhibited psychological distress. Table 1 shows the characteristics of the participants whose responses were recorded regarding the number of infection control practices (age, K6 score, sex, marital status, job type, education). The average age was 49.6, the average score of K6 was 1.95, and more than half of the participants were married. Most workers in working places were <30 employees. The most common job type was “mainly desk work.” More than 70% of the participants reported that their educational background was that of vocational school.


TABLE 1 Characteristics of the participants according to the number of working place COVID-19 infection control practices.
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Table 2 shows the number of implemented infection control practices in the working place and the details thereof. “Instructions for wearing a mask” (66.7%) was the most common infection control practice, followed by “thoroughly disinfect with alcohol when entering and leaving rooms” (64.0%). In contrast, the least common infection control practices were “instructions for leave of absence” (9.1%), followed by “instructions for shortening business hours” (10.2%).


TABLE 2 Implemented COVID-19 infection control practices in the working place.
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Table 3 uses the logistic model to show the association between workers' distress and instructions from the working place regarding infection control. The multivariate model included age, sex, marital status, job type, and education. Psychological distress was strongly associated with instructions for leave of absence, instructions for shortening of business hours, and requests regarding not coming to work if unwell.


TABLE 3 Association between psychological distress and instructions from the working place regarding infection control.

[image: Table 3]

Participants who answered “No” to the question about instructions for leave of absence had significantly lower ORs (OR = 0.66, 95% CI = 0.55–0.79, p <0.00). Participants who answered “No” to the questions about instructions for shortening the number of business hours had significantly lower ORs (OR = 0.78, 95% CI = 0.65–0.94, p = 0.008). Participants who answered “No” to requests not to come to work if they were unwell had significantly higher ORs (OR = 1.31, 95% CI = 1.09–1.56, p = 0.003).



Discussion

We examined the COVID-19 infection control practices in the working place during the re-declaration of the state of emergency and observed that, while some control practices had a significant favorable impact on workers' mental state, others had an unfavorable impact. In addition, workers in working place with little or no infection control practices were at a higher risk of psychological distress than workers in places with more infection control practices (other than instructions for leave of absence and shortening business hours).

This study showed that requests to “not come to work if not feeling well” were associated with a reduced risk of psychological distress. These results support our first hypothesis (working place infection control practices would reduce psychological distress if they created a safe environment). The absence of workers with poor health provides other workers with a sense of security that the infection will not be spread in the working place. Such measures also allow the workers who are feeling unwell to avoid the anxiety of infecting others. Sickness presenteeism is the act of going to work despite poor health; this has been observed prior to the COVID-19 pandemic. The reasons behind such behavior, including having a low income, unstable employment, guilt over increased burden on colleagues, and a lack of employees (18). Sickness presenteeism is known to be associated with poor mental health among workers (19). Workers who engage in frequent sickness presenteeism are reported to have a higher risk of developing depression in the future (20). The reasons are thought to include a worsening relationship with superiors and colleagues due to decreased work efficiency and poor sleep (20). On the contrary, during the COVID-19 pandemic, workers will not feel conflicted about taking a leave of absence if the working place has a clear policy of requesting not to come to work if they are not feeling well. In addition, reducing infection anxiety in the working place will help prevent the deterioration of workers' mental state. The company's proactive infection control practices may increase workers' confidence in the working place, leading to their psychological safety (21). Psychological safety is defined as individuals' perceptions of the consequences of taking interpersonal risks in their working place (22), and it has been shown to improve work performance, information sharing, and learning in the working place (23). In addition to the above, it has also been reported to be useful in preventing the deterioration of workers' mental health during the COVID-19 pandemic (24)—a finding that is consistent with our view.

The current study did not support our second hypothesis (i.e., if working place infection control practices continued to maintain that workers should physically distance themselves and reduce social contact, workers' psychological distress would worsen). However, if working place infection control practices continued to be implemented over an extended period of time, the results could be consistent with our second hypothesis. For example, refraining from eating together would decrease the risk of infection and reduce the fear of infection, but if this practice is prolonged, loneliness could be exacerbated by reduced communication and social interactions. Even if an infection control measure has a positive impact on mental health at one point in time, it may have different long-term effects.

Nevertheless, the instructions regarding leave of absence and shortening the business hours were associated with worsening workers' distress. Perhaps the workers' income decreased, and their economic situation worsened due to the instructions for leaves of absence and shortening business hours. Economic stress can affect a worsening mental state (25), and low income is also associated with poorer mental health (12, 13). As the leave of absence and shortening of business hours directly affect the worker's economic situation, it may have led to increased psychological distress. The second survey of this study was conducted from February 18 to 19, 2021; prior to that, a state of emergency was re-declared from January 8, 2021. In many areas, restrictions were placed on the hours of operation of restaurants, amusement centers, and other establishments that attract large numbers of people, as well as on serving alcoholic beverages. As workers in these occupations are often part-timers or non-regularly employed (26), who have lower incomes than those in regular employment (27), the decrease in income may have had a significant impact on psychological distress.

This study suggests that infection control practices in the working place are expected to reduce the prevalence of COVID-19 infections and are also beneficial to the workers' mental health. In the COVID-19 pandemic, as mental health is an emergent public health issue, infection control in the working place should be encouraged, as well as infection prevention and mental health support. Requests to not come to work when employees are not feeling well, which have been effective for workers' mental health, have been implemented in more than 60% of working places, but increased implementation is desirable. On the other hand, infection control practices that lead to a decrease in income were associated with worsening psychological distress, suggesting the need for employers to consider not only infection control practices but also worsening mental health. It would be advisable to make careful decisions regarding instructions for leave of absence and shortening business hours and to provide financial support as well. Naturally, infection control measures will be implemented differently depending on the type of work. For example, the infection control practices implemented in the food and medical service industries, which require on-site labor, will differ from those in industries where workers can easily shift to work at home. Even within the same type of work, managers and frontline workers may be affected differently by infection control practices in the working place. Organizational culture may also influence the willingness to take infection control measures in the working place and the mental state of workers; however, this study did not go that far. More detailed studies are needed in the future, as the enterprise characteristics and workers' line contents vary widely.

In addition, this study has some limitations. First, due to the nature of Internet surveys, selection bias was inevitable, even though data for participants in this study were collected using a diverse selection of sex, occupation, and region to minimize participant bias. Second, because the cohort was relatively short-term (3 months), it may not fully reflect the impact of infection control practices on mental health. Third, as the infection control practices are self-reported by the participants, the response may be tainted by subjective evaluation. However, we believe that misinterpretation of the answers is unlikely to occur because the options within the questions describe specific measures. Finally, the implementation status of infection control practices varies greatly depending on enterprise characteristics. Therefore, enterprise characteristics may also be an alternative indicator in terms of disease control practices. In this study, the analysis is adjusted for company size, worker occupation, and educational background. However, the possibility of the effects of unobserved enterprise characteristics cannot be excluded.



Conclusions

This study found an association between workers' psychological distress and infection control practices in the working place during the COVID-19 pandemic. Infection control practices may have both positive and negative impacts on workers' mental health. Requests to not come to work if not feeling well were shown to improve workers' mental health, whereas infectious disease control practices that lead to reduced income were shown to worsen workers' distress. Follow-up studies may be necessary to clarify the long-term effects on workers' mental health.
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