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During the COVID-19 pandemic, many companies implemented working from home to mitigate the spread of the disease among their employees. Using data from Corona Immunitas Nestlé, a seroepidemiological study conducted among employees from two Nestlé sites in Switzerland, we aimed to investigate whether there was a difference in SARS-CoV-2 infection rates between employees working most of the time from home and employees mobilized in a workplace equipped with a specialized occupational safety unit and strict sanitary measures. We also investigated whether this association was modified by household size, living with children, vulnerability, worries about an infection, and worries about adverse health consequences if infected. Data were collected between 8 December 2020, and 11 February 2021. Previous SARS-CoV-2 infections were ascertained by the presence of anti-SARS-CoV-2 IgG antibodies in the blood. Of the 425 employees included (53% women; mean age 42 years ranging between 21 and 64 years), 37% worked most of the time from home in 2020 and 16% had been infected with SARS-CoV-2. Participants who worked most of the time from home in 2020 had slightly higher odds of being infected with SARS-CoV-2 compared to participants who never or only sometimes worked from home (adjusted OR 1.29, 95% CI 0.73–2.27). The association was stronger in participants living alone or with one other person (adjusted OR 2.62, 95% CI 1.13–6.25). Among participants living with two or more other persons (adjusted OR 0.66, 95% CI 0.30–1.39) and among vulnerable participants (adjusted OR 0.53, 95% CI 0.13–1.93), working from home tended to be associated with lower odds of infection. In conclusion, in a context of strict sanitary measures implemented in the workplace, employees working from home did not seem to be at lower risk of infection compared to those working on site, especially if living alone or with one other person.
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Introduction

The Coronavirus disease (COVID-19) pandemic, caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), had an immense impact on work environments with the implementation of sanitary measures and restrictions at workplaces. Many companies implemented working from home as well as strict sanitary measures in the workplace to mitigate the spread of SARS-CoV-2 among their employees (1–4). Compared to working from home, working on site may place employees at increased risk for SARS-CoV-2 infection due to potential exposure to infected individuals on the way to work and in the workplace, e.g., through potentially close proximity in enclosed spaces (2, 3, 5). The risk of infection, however, also depends on the exposure to SARS-CoV-2 outside of the workplace, which is probably related to the social contacts a person had. Indeed, a population-based study conducted among the Swiss population suggested that living with children was associated with SARS-CoV-2 seropositivity (6), and in a case-control study by Galmiche et al., a higher risk of infection was reported in larger households and in households with children (7). A meta-analysis by Madewell et al. indicated that households are important sites contributing to SARS-CoV-2 transmission (8).

Therefore, we aimed to investigate whether employees working from home and employees mobilized in a workplace with strict sanitary measures had different SARS-CoV-2 infection rates. Further, we investigated whether this difference would change depending on employees' social contacts, i.e., household size and number of children, as well as their level of worries about an infection and their vulnerability [defined according to the criteria of the Federal Office of Public Health in Switzerland (9)].

Using data from a seroepidemiological study conducted among employees from two Nestlé sites with strict sanitary measures implemented in the workplace, the specific objectives were to investigate:

• The proportion of employees having been infected with SARS-CoV-2.

• Whether SARS-CoV-2 infection rates differed between employees working from home and those on site.

• Whether people living in households with fewer people and without children had fewer infections when working from home.

• Whether vulnerable people or people worried about an infection had fewer infections when working from home.



Materials and methods

This manuscript was written using the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement: guidelines for reporting observational studies (10).


Study design and participants

We used data from the study Corona Immunitas Nestlé, which was part of Corona Immunitas (https://www.corona-immunitas.ch/en/), a Swiss national research program of seroepidemiological studies conducted during the COVID-19 pandemic and coordinated by the Swiss School of Public Health (SSPH+; https://ssphplus.ch/) (11). Corona Immunitas Nestlé was conducted among employees from two Nestlé sites in Switzerland, a research center (Lausanne, n = 920) and a factory (Romont, n = 390). These sites were selected because the scope of their activities required the presence of employees in the workplace. All employees aged 18 years and older working at the two specific sites were invited by e-mail to participate (ntot = 1,310). Study visits were carried out by Nestlé trained medical staff on work sites. Venous blood samples and questionnaire data were collected between December 8, 2020, i.e., during the descending phase of the second pandemic wave in Switzerland, and February 11, 2021, i.e., at the lowest case number between the second and third pandemic waves (Figure 1). At the time of this study, no vaccine against SARS-CoV-2 was available in Switzerland, and therefore, antibody positivity among participants was related to previous infection only.
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FIGURE 1
 Time percentage of work from home among employees in the Nestlé company classified into two exposure groups (working most of the time from home and never or only sometimes working from home) over time and in relation to the COVID-19 pandemic and the Corona Immunitas Nestlé study. The graph shows the laboratory-confirmed cases in Switzerland from 24.02.2020 to 06.04.2021, in absolute case numbers. It is important to note that the number of tests performed has increased over time, since only hospitalized at-risk persons were tested in the beginning of the pandemic (34). n = number of employees invited to participate in the study. Figure adapted from Schmid et al. (35).


Switzerland has sought to find a balance between controlling the propagation of COVID-19 and maintaining a certain normality in social and economic life. A complete lockdown consisting of staying home on legal orders has never occurred. Sanitary measures were most restrictive during the first pandemic wave from March to May 2020, when schools, most businesses, and facilities were closed. Companies were invited to have their employees working from home, whenever possible. The second wave, at the end of October 2020, resulted in a more heterogeneous response with fewer restrictions, with each canton having the role of making decisions (12, 13).

Since the beginning of the pandemic in Switzerland (March 2020), the two Nestlé sites have implemented strict sanitary measures in the workplace as well as work from home for employees whose work could be performed remotely. Implemented sanitary measures were for example: temperature control at the entry of the buildings, mandatory wearing of sanitary masks, environmental adjustments to enable physical distance, and surveillance measures, e.g. regular COVID-19 testing. In addition, employees were divided into groups that could not be in the workplace at the same time to further reduce the risks of virus transmission. These measures were maintained during the whole duration of this study, however, with stricter measures implemented during the first wave of the pandemic in spring 2020, from March 16 to May 10, and again starting January 1, 2021. We distinguished two groups of employees subject to different measures (Figure 1). At the research center, 80% of employees (n = 720) worked entirely from home in spring 2020, and then partially on site until December 2020, and 20% (n = 200) continued to work on site to ensure business continuity. At the factory, 75% of employees (n = 300) worked part-time on site in spring 2020 and fulltime until December 2020 due to their involvement in the factory production. The remaining employees were those who only performed administrative tasks (25%, n = 90) and worked fulltime from home since the beginning of the pandemic and throughout the period covered by this study.



Serology analysis

Venous blood samples (5 ml per participant) were collected and transported to the Lausanne University Hospital (CHUV) the same day. Blood analyses were performed using the SenASTrIS (Sensitive Anti-SARS-CoV-2 Spike Trimer Immunoglobulin Serological) test developed by the CHUV, the Swiss Federal Institute of Technology in Lausanne (EPFL) and the Swiss Vaccine Center (14). The Luminex binding assay measured binding of IgG antibodies to the trimeric SARS-CoV-2 S-protein. According to the test developers, participants were positive for SARS-CoV-2 antibodies if the antibody response was equal or above the cut-off of six, negative below the cut-off of four, and indeterminate in between. The specificity and sensitivity of 99.7 and 96.6%, respectively, from 15 days after a SARS-CoV-2 infection were defined on a population-based sample, hence limiting spectrum bias (11, 15).



Questionnaire

Questionnaires were completed online by the participants during the study visit. The Corona Immunitas Nestlé questionnaire was based on the Corona Immunitas baseline questionnaire (available in the published protocol (11)), and included information about health status, sociodemographic data, household characteristics and worries about the coronavirus situation. A specific section was added for this study to assess working from home.



Variables of interest

The exposure of interest was working from home, ascertained by the question “have you been concerned by working from home during the first wave of the pandemic (March 16 to May 10)?” to which participants replied either “yes, most of the time,” “yes, but only sometimes,” or “no.” It allowed us to determine the working conditions of the participants in spring 2020 and from there, we assumed how the participants worked during the rest of the year given the above-described work organization implemented by the two Nestlé sites. Two exposure groups were defined: (1) participants who were most of the time working from home in 2020; we considered that participants who reported working most of the time from home during spring 2020 also worked either full time or minimum 50% from home until winter 2020-2021, (2) participants who were never or only sometimes working from home in 2020; we considered that participants who reported never or only sometimes working from home during spring 2020 fully worked on site until winter 2020–2021 (Figure 1). Although strongly mobilized on site, we considered the second group to have a moderate exposure to SARS-CoV-2 in the workplace because the company implemented strict sanitary measures to reduce SARS-CoV-2 exposure.

The outcome variable was the presence of IgG antibodies against SARS-CoV-2 in the blood considered as a proxy for having been infected with the virus at least once since the beginning of the pandemic. We considered that participants with a positive serology result had been infected, and those with a negative or indeterminate result had not been infected since the beginning of the pandemic. At the time of this study, vaccination against SARS-CoV-2 was not yet available in Switzerland.

Potential confounders were identified using a directed acyclic graph (Supplementary Figure 1) and included age, gender, education, work site and vulnerability. Potential effect modifiers of the association between working from home and SARS-CoV-2 infection included household size, living with children, vulnerability, worries about an infection, and worries about adverse health consequences if infected. Age was grouped into three categories 18–34; 35–49; 50–65 years. Education was grouped into a basic educational level (mandatory education, apprenticeship or Matura) and an advanced educational level (technical college, university or polytechnic).

Participants were considered vulnerable, i.e., having a condition that increases their risk of developing a severe form of COVID-19, in case of a self-reported pregnancy, obesity, or a diagnosis of cancer, diabetes, hypertension, cardiovascular disease, chronic respiratory disease or a disease that weaken the immune system, or the intake of a treatment that weaken the immune system (as defined by the Federal Office of Public Health in Switzerland (9)). Obesity was defined by a BMI above 30 kg/m2, calculated from self-reported weight and height. A participant was considered vulnerable when concerned by at least one vulnerability criterion.

Household size was defined by the number of people currently living in the same household as the participant, and was grouped into two categories: living alone or with one other person in the household or living with ≥ 2 other persons in the household. Participants were classified as living with children if one or more of their household members were under the age of 18. Worries about being infected and about adverse health consequences if infected were ascertained by questionnaire in which participants were asked to what extent they were worried about contracting the virus or about the consequences of an infection on their own health and they could answer “not at all,” “a little,” “moderately,” “very,” or “extremely.” Two categories, for each variable, were defined: those, who were very to extremely worried and those, who were not at all to moderately worried about an infection or adverse health consequences if infected.



Statistical analysis

We modeled the association between working from home and SARS-CoV-2 infection through logistic regression analyses. Three sets of models were fitted: model (1) unadjusted, model (2) adjusted for age and gender, and model (3) adjusted for age, gender, education, work site, and vulnerability. Results were reported as odds ratios and 95% confidence interval in tables and visualized on the logarithmic scale in plots. To evaluate effect modification, we modeled the association between working from home and SARS-CoV-2 infection across strata of the potential effect modifier under consideration.

In sensitivity analysis, we performed the same analyses excluding participants who only sometimes worked from home, hence only those who reported never working from home and those who reported most of the time working from home during spring 2020 were considered. Missing data for variables used in the analyses are reported in Table 1. Statistical analyses were performed using the software R (version 4.1.0).


TABLE 1 Characteristics of study participants overall and of those infected with SARS-CoV-2a.
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Results

Overall, 1,310 employees from both Nestlé sites were invited and 425 (33%) participated. Characteristics of participants are reported in Table 1. Some 53% of the participants were women and mean age was 42 years (age range between 21 and 64 years). Some 37% worked most of the time from home during 2020 and 63% never or only sometimes worked from home. Overall, 16% had been infected with SARS-CoV-2 by February 2021.

The associations between SARS-CoV-2 infection and work from home are reported in Table 2. Participants working most of the time from home in 2020 had higher odds of being infected with SARS-CoV-2 compared to participants never or only sometimes working from home. The confidence intervals were wide, however, and crossed the null value. Performing similar analyses in the sample without the participants who only sometimes worked from home led to similar results (Supplementary Table 1).


TABLE 2 Association between work from home and SARS-CoV-2a infection assessed through logistic regression (n = 425).

[image: Table 2]

The associations between SARS-CoV-2 infection and work from home across strata of household size and living with children are reported in Table 3; Figure 2. Among participants living alone or with one other person in the household, those who worked most of the time from home had higher odds of being infected with SARS-CoV-2 compared to those who never or only sometimes worked from home with wide confidence intervals but not crossing the null value (adjusted OR 2.62, 95% CI 1.13–6.25). Among participants living with two or more other persons in the household, the odds of being infected were lower when working most of the time from home compared to those who never or only sometimes worked from home. Therefore, participants living with fewer household members seemed at higher risk of infection when working from home, while those living with more than two people seemed at lower risk. Furthermore, working from home was associated with more infections among participants living without children, whereas no association was observed among participants living with children, although the confidence intervals were wide and crossed the null value.


TABLE 3 Association between work from home and SARS-CoV-2a infection stratified by potential effect modifiers.
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FIGURE 2
 Association between work from home and SARS-CoV-2 infection stratified by household size and living with children or not, displayed on the logarithmic scale of odds ratios and 95% CI.


The associations between SARS-CoV-2 infection and work from home across strata of vulnerability and worries are reported in Table 3; Figure 3. Vulnerable participants tended to have lower odds of being infected when they worked from home compared to when they never or only sometimes worked from home, while non-vulnerable participants tended to have higher odds. While working from home was associated with more infections whatever the worries of being infected were, working from home was not associated with more infections when stratified by worries about adverse health consequences if infected with the virus. One missing value was reported among the variable concerning worries about adverse health consequences if infected and was not used in the analysis. In all these analyses, confidence intervals were wide and crossed the null value. Supplementary Table 2 summarizes the number of participants being infected or not with SARS-CoV-2 in each subgroup of potential effect modifiers.
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FIGURE 3
 Association between work from home and SARS-CoV-2 infection stratified by vulnerability, worries about being infected and worries about adverse health consequences if infected, displayed on the logarithmic scale of odds ratios and 95% CI.




Discussion

In this seroepidemiological study, we investigated whether employees working from home in 2020, compared to those working on site with strict sanitary measures, had different SARS-CoV-2 infection rates by February 2021. The sample population included employees from two Nestlé sites based in Switzerland. Our results suggested overall higher odds of being infected with SARS-CoV-2 when working most of the time from home compared to never or only sometimes working from home. This finding suggests that, in a setting with strict sanitary measures implemented in the workplace, which aimed at limiting SARS-CoV-2 transmission, employees mobilized on site were not at an increased risk of SARS-CoV-2 infection compared to those working from home. We observed a stronger association between working from home and SARS-CoV-2 infection in participants living alone or with one other person, while among participants living with two or more other persons and among those vulnerable, working from home tended to be associated with lower odds of being infected.

To our knowledge, only few studies have investigated the relationship between SARS-CoV-2 infection among employees working from home and on site, and none has investigated effect modification on this relationship. Consistent with our findings, in a study conducted among essential workers recruited in various companies in Geneva, Switzerland, Stringhini et al. found that the risk of infection ascertained by the presence of anti-SARS-CoV-2 IgG antibodies between May and September 2020 was higher in participants who were fully working from home in spring 2020 compared to those who were working from home only partially or not at all (RR 1.27, 95% CI 1.03–1.56) (16). On the contrary, in a case-control study by Galmiche et al., whereby PCR-diagnosed COVID-19 cases retrieved from a national database in France were compared to matched controls with no previously suspected SARS-CoV-2 infection, working from home in the 10 days previous to infection or enrollment was associated with a lower risk of SARS-CoV-2 infection (7). Hence, evidence for the relationship between working from home and SARS-CoV-2 infection is currently scarce and contradictory, and differences in study design and setting complicate comparisons.

Our findings from the effect modification analyses show that working most of the time from home did not result in fewer SARS-CoV-2 infections, especially among those with fewer social contacts in the household. It is possible that people, who lived with fewer household members and worked from home were going out more often, for example to fitness centers or bars, which were settings with less strict sanitary measures than in the workplace and which have been shown to increase the risk of infection (7, 17). They may also be less compliant with protective measures because of their reduced responsibility for other household members. Participants living with children may have less non-household contacts overall because they are more likely to stay at home and spend time with their family (18). Our findings, however, support the hypothesis that working most of the time from home would lead to fewer SARS-CoV-2 infections among vulnerable individuals. Vulnerable individuals were advised to stay at home and to take special care to avoid infection to reduce the risk of developing a severe form of COVID-19 (9). Hence, working from home and limiting social contacts may be an additional opportunity for vulnerable individuals to avoid exposure to SARS-CoV-2 and thus reduce the number of infections.

Our study has several limitations. We may underestimate the proportion of participants who were infected. Indeed, there is evidence that following an infection, some people do not develop antibodies (19). In addition, some participants may have been recently infected and not yet developed antibodies. It is also possible that some people who were infected a few months before the data were collected for this study developed antibodies, but that they declined over time (20). Another limitation is that we cannot identify the time of infection. Hence, it is possible that some participants were infected and developed antibodies before any sanitary measures were implemented. As a result, it is more difficult to show a difference in risk between working from home and on site.

While we included up to 33% of all invited employees, our study may be subject to some selection bias. For instance, employees working from home may have had a lower willingness to participate since study visits required to come to the workplace for the blood test, especially as recruitment started shortly before a reinforcement of the sanitary measures from early January 2021. Also, having had a previous infection might have impacted the willingness to participate, although it is hard to tell in which direction. Hence, the willingness to participate could be a collider on which we conditioned our analyses, therefore introducing bias (21).

Furthermore, our study may be subject to some misclassification bias both in the exposure and the outcome. First, we classified participants into two exposure groups based on both self-reported share of work from home during spring 2020 and the work organization implemented by the company, from which we assumed how the participants worked throughout the year. This may have led to random misclassification in the exposure, resulting in estimates biased toward the null value (22). Second, although a highly sensitive and specific SARS-CoV-2 antibody test was used (11, 15), we did not account for antibody waning over time, which may especially concern individuals who were infected early during the pandemic (20). Nevertheless, we assume that this possible misclassification in the outcome is likely to be non-differential with respect to working from home or not, which should not bias the estimate but could increase the variability around the estimates (22).

Finally, the limited number of participants reduced the statistical power of our analyses, especially for the ones conducted in strata of the sample. Most of the estimates we found had wide confidence intervals crossing the null value, hence it is possible that individuals working from home did not truly have higher odds of being infected. Overall, we did not find a clear signal, which may be due to misclassification in both the exposure and the outcome as well as the low sample size. Ideally, this study should be repeated in a larger sample.

Our study has several strengths. This study is one of the few conducted at a company outside of the healthcare sector with an implementation of work from home when possible and strict sanitary measures implemented on site. The main strength is the use of the presence of antibodies in a population-based sample to ascertain the cumulative number of SARS-CoV-2 infections instead of PCR-based case finding. Indeed, the latter only detects acute infections (23) and is conditioned by the testing strategy in place, whereby for instance asymptomatic cases are mostly underreported (24). On the contrary, antibody testing on a population-based sample also detects asymptomatic infections and detects infections up to 34 months post-infection (25), hence it is a more accurate proxy of the cumulative number of infections that occurred in the population and reduces the risk of misclassification bias.

According to the current study, there is an overall higher number of infections among individuals working from home, however, our study design does not allow us to state that working from home has a causal effect on the risk of being infected. Importantly, our results should be interpreted in the context of a multinational company deciding to implement a specialized occupational safety unit that immediately deployed a wide range of sanitary measures from the beginning of the pandemic. Thus, it is likely that SARS-CoV-2 infections were more frequent outside the workplace (8, 26) and that implementation of a combination of measures, such as reducing work-related close contact, likely played an important role in SARS-CoV-2 transmission (3, 4, 16). Overall, this may explain why the seroprevalence in this sample was similar to that of the general working-age population of the cantons of Vaud (25%) and Fribourg (18%), where antibodies were measured during the same period (27).

Beyond the viral spread, the impact on individuals and the society must also be considered when implementing work from home (28). Mandatory working from home may have negative consequences on physical and mental health due to stress, anxiety, difficulty managing work-life balance, and social isolation (1, 28–30). However, it also allows for flexible work models, whereby employees can benefit from personalizing their work arrangements (31–33).

In this study, we found that participants employed in a multinational company, who worked most of the time from home during 2020, had higher odds to be infected with SARS-CoV-2 by February 2021 compared to those working on site with strict sanitary measures. In conclusion, our results suggest that, in a context of strict sanitary measures implemented in the workplace, employees working from home did not seem to be at lower risk of infection compared to those working on site, especially if living alone or with one other person.
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Introduction: Health Care Workers (HCWs) use Personal Protective Equipment (PPE) during the COVID-19 pandemic to protect themselves and prevent the transmission of the disease. The use of PPE, especially respiratory masks, has adverse consequences, including headaches, which have been secondary and unusual. The aim of the present systematic review and meta-analysis study was to investigate the prevalence of PPE-associated headaches in HCWs during COVID-19 pandemic.

Methods: The present review study was performed based on the PRISMA guideline. The protocol of the present study was registered in PROSPERO with the code CRD42022304437. Valid data resources such as Scopus, PubMed, Web of Science, Science Direct, Google Scholar, Embase were used to identify and extract relevant studies. The searches were conducted between the beginning of 2020 and the end of January 2022. A random effects model was used for meta-analysis and I2 index was used to investigate between-study heterogeneity. Data were analyzed using STATA ver. 14.

Results: A total of 539 articles were first identified through initial search and finally 26 final studies were selected to undergo the meta-analysis phase. According to the results of meta-analysis, the prevalence of headache after and before the use of PPE was 48.27% (95% CI: 40.20–56.34, I2 = 99.3%, p = 0 < 001) and 30.47% (95% CI: 20.47–40.47, I2 = 97.3%, p = 0 < 001), respectively.

Conclusion: The results of the present study showed that the prevalence of PPE-associated headache in HCWs was relatively high, so, the use of PPE during COVID-19 pandemic can be considered as one of the causes of headache. Therefore, management strategies such as regular screening of HCWs for headaches and regular rest periods without the use of PPE can be effective in reducing the prevalence of headaches.

KEYWORDS
 headache, personal protective equipment, health care workers, respiratory mask, COVID-19


Introduction

COVID-19 pandemic has affected the care activities of health care workers (HCWs) (1). Based on the available evidence, the Covid-19 virus is transmitted through close contact between individuals. Those who are in close contact with a Covid-19 patient or care for COVID-19 patients are at higher risk for the disease. HCWs are therefore required to use Personal Protective Equipment (PPE) to prevent the virus transmission while performing their duties to protect themselves (2–4).

According to the World Health Organization (WHO), PPE included guns, non-sterile gloves, goggles and respiratory masks (2). Although each country has its own certification standard for each mask type (3), in fact, the use of PPE by HCWs has unpleasant and annoying effects that will be exacerbated in the long run (4). However, long-term use of PPE is essential due to the prevalence of infectious diseases such as COVID-19 (4, 5).

The use of PPE, especially respiratory masks, can have a number of consequences, including headaches for HCWs. PPE-associated headaches are an unusual secondary headache, that mainly occur among HCWs due to the use of protective masks, Face masks and/or googles and have recently been studied in various studies (6, 7). PPE-associated headaches are considered as a subtype of external compression headaches (8). Although these headaches are often short-lived and without long-term side effects, they can affect occupational health, professional performance of HCWs, and their behavior in the proper use of PPEs (9).

Changes in staff conditions during the COVID-19 pandemic are more likely to cause PPE-associated headaches (6). Extended hours of work shifts (more than 8 h), combined use of PPE for long periods of time, or a higher physical and cognitive workload of HCWs when using PPE can increase the prevalence of PPE-associated headaches (7, 10–12). Studies have shown that using PPE every hour increases the risk of new symptoms (including headaches) by 1.38 times (18). Considering that the COVID-19 pandemic has provided an opportunity to study PPE-associated headaches among HCWs, the prevalence of PPE- associated headaches among HCWs has been assessed and reported in many studies since the onset of the COVID-19 pandemic (6, 13, 14). However, the results showed that there has been no comprehensive study on the prevalence of PPE- associated headaches HCWs during COVID-19 pandemic.

Therefore, this study was conducted with the aim of investigating the prevalence of headache associated with PPE in HCWs during COVID-19, and the prevalence of headache after using PPE and before using PPE was investigated among the studies conducted in this field. The results of this study can show whether HCWs are more prone to headaches after using PPE. Considering the importance of the subject matter, the results of the present systematic review and meta-analysis may provide an important source of information for health planning in addition to adding information about PPE-related headaches.



Methods

Preferred Reporting Items for Systematic Reviews and Meta-Analyzes (PRISMA) guideline was used to conduct the present systematic review and meta-analysis (15). The protocol of the present review study was registered in International Prospective Register of Systematic Review (PROSPERO) with the code CRD42022304437.


Data resources and search strategy

In this research, Data resources including PubMed, Scopus, Web of Science, Science Direct, Google Scholar, Embase, were used to search and extract studies. Also, valid keywords such as Headache*, “Head Pain*,” Cephalgia*, COVID 19, “SARS-CoV-2 Infection”, “SARS CoV 2 Infection,*” “2019 Novel Coronavirus Disease,” “2019 Novel Coronavirus Infection,” “2019-nCoV Disease,*” “COVID-19 Virus Infection,*” “Coronavirus Disease 2019,” “Coronavirus Disease-19,” “Coronavirus Disease 19,” “Severe Acute Respiratory Syndrome Coronavirus 2 Infection,” “SARS Coronavirus 2 Infection,” “COVID-19 Virus Disease,*” “2019-nCoV Infection,*” COVID19 OR “COVID-19 Pandemic,*” “COVID 19 Pandemic,” “Personal Protective Equipment,*” “PPE Personal Protective Equipment,” PPE OR Mask,* “face shield,*” “Air-Purifying Respirator,*” goggle*, “Health Personnel,” “Health Care Provider,*” “Healthcare Provider,*” “Healthcare Worker,*” “Health Care Professional,*” “healthcare personnel,” “health care personnel,” “Medical Staff,” “Medical worker,” Search fields and operators were used to formulate the search strategy. The searches were conducted in English from the beginning of 2020 to the end of January 2022. The search strategy for types of databases is listed in Table 1.


TABLE 1 Lists the search strategies in various databases.
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Inclusion criteria

The inclusion criteria included English articles that investigated PPE-associated headaches in HCWs during COVID-19 pandemic.



Exclusion criteria

Case report studies, review studies, intervention studies, letter-to-the editor and headache report in non-HCWs as well as report of PPE-associated headache in HCWs in non-COVID 19 situation and also during other pandemics.



Selection of studies

Endnote 7 software was used to collect the primary identified studies. After removing the duplicates, the titles and abstracts of the remaining studies were screened. In the studies selection phase, two researchers independently read the full text of potentially relevant studies and finally selected studies for qualitative assessment. Any disagreement between reviewers was resolved by a third reviewer.



Qualitative assessment and data extraction

After selecting the studies, two researchers independently used the Tool Appraisal tool for Cross-Sectional Studies (AXIS) (16) to assess the quality of the selected studies. The possible score range is 0 to 20 and studies with a score above 12 entered the meta-analysis phase. Any disagreement between the reviewers was resolved by the third reviewer. Also, in the data extraction stage, two researchers independently extracted the type of PPE used as well as the prevalence of subsequent headache before and after the use of PPE and using a pre-prepared checklist that includes information on first author, place of study, average age, number of men and women, sample size, duration of PPE use. A third person was used to resolve any disagreement between the two researchers.



Statistical analysis

I2 index was used to evaluate the between-study heterogeneity. I2 index <25%, 25–50%, 50–75% and more than 75% showed no heterogeneity, moderate, high and very high heterogeneity, respectively (17). In order to reduce the between-study heterogeneity, a random effects model was used for meta-analysis. Begg test was used to evaluate the publication bias. Data analysis was carried out using STATA software ver. 14.




Results

In this review, 539 initial articles were identified by searching the aforementioned databases. After eliminating duplicates, 451 studies were screened. Afterwards, 94 studies were selected, and finally, 26 studies were selected to undergo quality assessment and then all of them entered the meta-analysis phase (Figure 1). Also, 14,172 HCWs were examined for headaches, of whom 7,986 were male and 6,186 were female. All studies were cross-sectional studies (Table 2). Among the selected studies, face shields were used in 5 studies and protective glasses were used along with masks in 4 studies. In most of the studied studies, surgical masks were used, and in some studies, N95 masks were also used along with surgical masks (Table 2). It should be noted that in the selected studies, most of the study participants used PPE more than 4 h a day. More detailed information about the time of use of the participants in the reviewed studies is presented in Table 2.


[image: Figure 1]
FIGURE 1
 Flowchart of the selection of studies based on PRISMA.



TABLE 2 The characteristics of studies included in the meta-analysis.
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According to the results of meta-analysis, the prevalence of headache after and before the use of PPE was 48.27% (95% CI: 40.20–56.34, I2 = 99.3%, p = 0 < 001) (Figure 2) and 30.47% (95% CI: 20.47–40.47, I2 = 97.3%, p = 0 < 001), respectively (Figure 3). The I2 index showed that the between-study heterogeneity is very high. Results of Begg test showed that publication bias in headache after (P = 0.133) and before the use of PPE (P = 0.531) was negligible (Figures 4, 5).


[image: Figure 2]
FIGURE 2
 The prevalence of headache after the use of PPE and 95% confidence interval for each of the reviewed studies and the total studies. The midpoint of each segment shows the headache estimate and the length of the segment shows a 95% confidence interval. The diamond symbol indicates the total headache.



[image: Figure 3]
FIGURE 3
 Headache rate before the use of PPE and 95% confidence interval for each of the reviewed studies and the total studies. The midpoint of each segment shows the headache estimate and the length of the segment shows a 95% confidence interval. The diamond symbol indicates the total headache.
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FIGURE 4
 Bias publication based on Begg's test regarding headache after the use of PPE.
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FIGURE 5
 Bias publication based on Begg's test for headache before the use of PPE.




Discussion

In the present review study, which was performed to investigate the prevalence of PPE-associated headaches in HCWs during the COVID-19 pandemic, 26 studies were selected for meta-analysis. According to the results of the present meta-analysis, the prevalence of headache after and before the use of PPE use was 48.27% and 30.47%, respectively, indicating that HCWs are more prone to PPE after using it.

In a study on psychological consequences and physical symptoms of HCWs during COVID-19, Chew et al. (40) showed that the prevalence of headache among HCWs was 31.9% and that there is a significant relationship between psychological disorders and physical symptoms (40). In a study on depression among neurosurgeons during COVID-19 pandemic, Sharif et al. (41) reported a headache rate of 20% (41). Yifan et al. (42) reported a headache rate of 19.3% when examining nurses' physical disorders during the Covid-19 pandemic (42). Since the results of the previous studies are consistent with the present study and emphasize the prevalence of headaches without the use of PPE in HCWs, so, it is suggested that health managers should assess these people for headaches due to several factors, including physical and psychological factors. On the other hand, in this study, the prevalence of headache associated with the PPE use was higher than studies in the study of headache without the PPE use, which shows the significant effect of the PPE use on headache among HCWs during the COVID-19 pandemic.

In study on HCWs who used the N95 mask during the SARS epidemic, Lim et al. (43) reported that the prevalence of face mask-associated headaches was 37.3% (43), which is lower than in the present study. Given that the COVID-19 disease is a pandemic and has affected HCWs for a long time, this difference in the prevalence of headache among HCWs can be justified.

A review study investigated the physiological and adverse effects of PPE use and results showed that headache was significant among other side effects (44). In a report sent as a letter-to-the editor, Swaminathan et al., reported that the prevalence of PPE-associated headache was 61.7% (45). The results of these studies are also consistent with the present study.

The face mask and eyewear can exert mechanical forces and stimulate superficial sensory neurons in the skull and neck (46, 47). Scarano et al. showed that long-term use of the FFP2 mask reduced hemoglobin oxygen saturation, increased heart rate, and facial temperature, which may lead to stress and headaches among HCWs (48). High blood carbon dioxide levels can also contribute to side effects such as dizziness, shortness of breath and headache (47). In these studies, factors have been identified as possible risk factors for headaches that are likely to occur to HCWs with the use of PPEs during the COVID-19 pandemic. Therefore, the results of the present study were not unexpected.

Various studies have concluded that headache is associated with prolonged PPE use (13, 24). Spontaneous headache relief has been reported within 60 min after PPE removal (6). Considering that duration of PPE use has increased during the Covid-19 outbreak, it is obvious that, as the results of the present study showed, the prevalence of headache will also increase during this period.

The effect of headache on personal health (both physical and mental health) and work performance has been confirmed in various studies (49–51). Although various factors, such as increased psychological and physical overload and occupational psychosocial stressors (52), may have caused headaches among HCWs during the outbreak of COVID-19 (40, 41), the PPE use has been cited in various studies as a major cause of headache. In their review study, Ong et al. discussed the clinical features and possible causes of PPE-associated headaches during the COVID-19 pandemic (7). In a narrative review, Romero et al. investigated the causes of headaches among HCWs during COVID-19 and stated that the physical and homeostatic effects of PPE use may also affect headache (47).

Proper PPE use is crucial for protecting HCWs from COVID-19 and airborne-transmitted infections (53). Therefore, since the results of the present study indicate a significant prevalence of PPE-associated headaches, it is worthwhile for planning committees to take steps to minimize the negative effects of PPE on their personnel and to increase their efforts to address this issue.

However, it is remarkable that PPE-associated headaches are also associated with psychological stress, depression, and sleep disorders, which increased during COVID-19 outbreak among HCWs, as headache is also the most common COVID-19-related neurological symptom (43). Because the aggravation of headaches can have a great impact on the wellbeing and occupational performance of HCWs.


Limitations

In this study, there was a high heterogeneity between studies, because in different studies that were conducted in this field, the sample size and tools used to assess the prevalence of PPE-Associated headaches were different.

We also failed to assess the prevalence of PPE- associated headaches by gender, Because most studies in this field have not done so. In addition, the timing of PPE use is likely to affect the prevalence of headache, but due to the fact that PPE timing varied in studies, we were unable to investigate this association.




Conclusion

The present study shows that a significant increase in the prevalence of headache among HCWs during the COVID-19 pandemic. In addition, the PPE use could be one of the causes of headache among HCWs during the COVID-19 pandemic, because the prevalence of headache after the use of PPE was higher than the prevalence of headache before the use of PPE in the present study. Therefore, further studies are needed to investigate the effects of PPE use on the onset of different categories of headache and other neurological conditions. Also, considering the effect of headache on HCWs performance (especially cognitive performance), which can lead to medical errors, in order to achieve a better PPE-user fit, further studies should be performed to provide intervention strategies in order to improve ergonomic features of PPEs that are used for a long time. In addition, management strategies such as regular screenings of HCWs for headaches and devoting rest periods so that HCWs can avoid using PPE for a period of time may also be effective in reducing the incidence of headaches. Therefore, it is recommended to conduct further studies in this field and investigate different solutions.
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Purpose: We seek to understand whether relationship conflicts of co-workers affect the validation of creative ideas or not. Furthermore, what boundary conditions may help prevent potential drawbacks of relationship conflicts with co-workers to validate their creative ideas?

Design/methodology/approach: The proposed model was tested by using multisource data collected across two points in time from final year nursing students and medical dispensers of five nursing colleges of south-Punjab, Pakistan. The model was analyzed with Mplus for random coefficient models for direct effects, mediated moderation, and UCINET for central tendency of creative idea validation.

Findings: It was found that relationship conflicts with co-workers were negatively related to their validation of creative ideas. However, supervisory support and team affective tone independently attenuate the negative effects of relationship conflicts with co-workers and the validation of creative ideas. Positive affective tone emerged as a positive predictor of creative idea validation. Additionally, positive affective tone as affected by supervisory support attenuated the negative relationship between relationship conflicts with co-workers and their validation of creative ideas. Finally, the relationship between relationship conflicts with co-workers and their validation of creative ideas is more positive when both supervisory support and positive affective tone are high, however, low otherwise.

Practical implications: This study will help policymakers understand what might be hindering the transfer of creative ideas to influential others (Leaders, Managers, etc.) and what they need to do to enhance the creative pool of their organizations. Although developing an environment that fosters creativity is important for the organizations, developing strategies to manage relationship conflicts related to supervisory support and positive affective tone will help transfer creative ideas to higher offices even when there are dysfunctional conflicts.

Originality/value: This research shifts the conventional focus of understanding creativity from the generating side by explaining challenges that creative individuals face in promoting creative ideas with more criticism and offense by coworkers than support. Also, the interplay between the relationship conflicts with co-workers and team affective tone affected by supervisory support for validation of creative ideas enhanced our understanding of the boundary conditions of relationship conflict and creative idea validation.

KEYWORDS
  relationship conflicts, creative idea validation, supervisory support, team affective tone, belongingness, creativity, innovation


Introduction

Innovation: the implementation of creative ideas, includes several stages, creativity: the generation of novel and useful ideas is the obvious point of departure for innovation to take place (1–4). However, another important stage in this process is ideas validation where the idea generator approach co-workers for refining their ideas, in social interactions (3, 5), before any formal approval of the competent authorities (5–7). Validated ideas adds to the idea pool of the organization (8), however, ideas which fail to find any validation or endorsement just increase sunk cost for the organizations as they fail to contribute to their organization (2, 9). Given that idea validation is critical for the organizations (3, 10), identifying its antecedents has become a pressing issue in contemporary research (1, 3, 11, 12).

Relationship conflicts refer to the tension stemming from interpersonal incompatibilities in personalities and emotions (13) are part of organizational life (14). These conflicts, are detrimental to creative process (3, 6, 10, 15, 16). Thereby, researchers have highlighted the importance of studying relationship conflicts so as to ensure that employees work properly (17) and organizations can capitalize on the creative potential of their employees (3, 18, 19). Whereas, idea validation is predominantly inflected by social interactions and influence (1, 3); Social conflicts on the part of employees is detrimental to organizations because it may inhibit the organization to capitalize on employees' creativity (20, 21). Thereby, investigating creative idea validation in the presence of relationships conflicts is significant for the research. More specifically, it is critical to understand both when co-workers validate ideas of those with whom they maintain relationship conflicts and how the negative effects of relationship conflicts can be reduced for validation of creative ideas. Our research further contributes to filling this gap.

We build on the belongingness theory (22) that explains the fundamental role of interpersonal relationships and the distal consequences (22, 23). The overarching tenant of the theory is that positive relationships are translated into supportive behaviors; however, dysfunctional relationships avoid interactions with the conflicts' targets. Thus, the belongingness theory is distinctively placed in both resolving and explaining this complication in the creative process. By following the contingency perspective (19, 24), based on previous findings that supervisory support may moderate the extent to which conflicts may have beneficial consequences (25, 26). Also, according to the contingency perspective on the conflict-outcome relationship, team affective tone as collectively interactive activities (24, 27) may serve as boundary conditions to explain the extent to which interpersonal conflicts may bring beneficial outcomes. Thus, we propose that when supported by supervisors for a positive team affective tone, a conflict-provoking person will get validation of his creative ideas, thereby buffering the negative influence of relationship conflicts on creative idea validation.

The current study contributes to the literature in several ways. First, employee creativity research has predominantly focused on the idea generation part of creativity, ignoring the challenges creative individuals face in promoting creative ideas with more criticism and offense by coworkers than support (1, 28, 29). Additionally, communication between coworkers plays a significant role in the creative process (15, 19, 30). Less is known about the role and impact of communication hazards for creative idea validation. Second, using contingency perspective, we identify interplays between the relationship conflicts with co-workers and team affective tone as affected by supervisory support for validation of creative ideas that may clarify that under what conditions detrimental effects of conflicts can have repercussions for focal employees' creativity. The study addresses the importance of a supportive environment, including supervisory support and affective team tone in creating buffer between negative consequences of relationship conflicts between co-workers.

Third, communication between coworkers plays a significant role in their creative idea validation of their colleagues. In this study, we have not only examined the effects of conflict on creative idea validation but also identified the importance of the dual process of communication (including verbal and non-verbal cues) in creating buffering effects in explaining the reduction of harmful effects of relationship conflict on creative idea validation by co-workers. Finally, in the creative process, the empirical research predominantly focused on variance-focused creativity (problem identification, information searching, idea generation); little is known about selection-focused creativity (idea validation, idea endorsement) (3, 31). Overall, due to the practical value of how people receive creativity, the need to understand the receiving side of creativity has been raised (32, 33). Thus, with this research, we have made some distinct contributions to creativity and conflict research.



Literature review and hypothesis development


Relationship conflicts and creative idea validation

The belongingness theory (22) establishes and explains the fundamental role of interpersonal relationships in explaining human lives and behaviors. According to this theory, predominantly individuals have a strong need to belong; thus, they seek interpersonal contacts and cultivate desired relationships. In an ideal situation, these interpersonal contacts are free from conflicts and negative effects, positive in nature, and produce affectively pleasant behaviors. However, based on the nature of interpersonal relationships, interpersonal relationships have their distal and proximal consequences. Broadly, as explained by the theory (22), when individuals have dysfunctional relationships with others, they may experience being avoided by others and may fail to obtain required feedback and resources (22). Thus, in our research, belongingness theory is distinctively placed for explaining the role of relationship conflicts of creative individuals and validation of creative ideas by peers at work.

Co-workers' relationship and its impact on co-worker creative idea validation are important issues that need attention in the literature. Although creative idea generation is a solitary activity (32, 34), however, relationship contexts in a workgroup impact an individual's actions. Employees' relationship with their co-workers may impact the degree to which they are motivated to get engaged with creative undertakings (35–39). In a workgroup environment, employees interact with their co-workers the way they interact with their supervisors. These interactions include both work and non-work activities/tasks, which can impact their behavior generally and their creative performance particularly as it is the consequence of these behaviors (34, 36, 37, 40). Literature has identified that not only group characteristics including size, gender profile work, the experience of members, etc. but, group dynamics in the form of cohesion, interaction and communication process between its members also have a profound influence on its member's creative performance (37, 41, 42).

Previous research on co-worker relationships (43, 44) acknowledges that communication about ideas occurs during all stages of the creative process. During earlier stages of the creative process, individuals share their knowledge with their co-workers and receive input from them. This input can be related to relevant task knowledge or complete change in perspectives (45). These co-workers' interactions might revamp ideas and be considered a foundation for idea incubation (5). So, when there are relationship conflicts between co-workers, there will be limited communication between them (22, 46). This lack of relationship or relationship conflict between co-workers would negatively affect creative idea validation. Based on the above discussion following hypothesis is placed

H1: Relationship conflicts with co-workers are negatively related to their validation of creative ideas.



Moderating impact of supervisory support

Supervisory support is linked to a higher level of subordinate creativity (47, 48). Literature also supports the link between the values of supervisors and organization innovation rates (49). We have to test whether the supervisory behavior/support has a moderating impact on the antagonistic relationship between co-workers and their creative idea validation. Supervisors influence subordinates through various forms, including role modeling, goal definition, reward allocation, resource distribution, communication of organizational norms and values, structuring of workgroup interactions, conditioning subordinates' perceptions of the work environment, and influence over processes and procedures used (50–52), ultimately influences employee creativity (53, 54). Similarly, employees' perceptions regarding autonomy, support, trust, and goal clarity contribute to creative idea generation (55, 56) and innovation (57).

Supervisory support also has a psychological influence on employees (58–60) that influence their feelings to develop positive feelings in subordinates through self-efficacy. Employees' feelings influence their work (61), and supervisory support help to create positive feelings in subordinates through self-efficacy. These psychological states result in two outcomes, first, the effectiveness and second, the innovative behavior of subordinates (60, 62). Thus, we propose that supervisory support acts as a buffer in the negative relationship of relationship conflict and coworkers' creative idea validation. The psychological empowerment in subordinates due to supervisory support not only induces creativity but also helps in making the employees feel that they are secure as they have support from their supervisors. Similarly, when co-workers are clear that one particular employee has support from the supervisor, they are less likely to reject the creative idea of that employee regardless of whether they have relationship conflict with that employee. Hence, based on above discussion following hypothesis is proposed

H2a: Supervisory support attenuates the negative effects of relationship conflicts with co-workers on their validation of creative ideas, such that relationship conflict's negative impact on co-workers' creative idea validation is even less when supervisory support is high.



Moderating impact of team affective tone

Team affective tone is defined as “consistent or homogeneous affective reactions within a group” (63). These affective reactions are shared perceptions of moods and emotional states of team members (64) and can be considered the aggregate moods of team members (65). The shared emotions at the team level can be demonstrated as “team affect.” The prior literature has been proposed that team dynamics, effectiveness, and creativity is influenced by team affective tone (66–68). The positive affective moods and behaviors are linked with performance, creativity, and coordination of team members (65, 68, 69). The emotional contagion process through which the state of one team member is transferred to another team member is one of the significant causes of team affective tone (65, 70).

The team members' creative processes and information processing are the two theoretical mechanisms behind the link between the team's affective tone and the creativity of its members (68). The working environment in which the team members operate has an impact on the willingness of the team members to work together and engage in creative work solutions (71, 72). When there are enjoyable interactions with team members, they are more likely to share and discuss their ideas and develop better and creative answers (68, 73). A positive team affective tone works by facilitating team members' creative processes. These positive work interactions help enhance information processing by allowing team members to access additional information through ideas exchanges during group discussions (74). A positive team affective tone develops a working environment where employees set aside their relationship conflicts and achieve collective goals. Team affective tone reduces the harmful effects of relationship conflicts on the coworker's creative idea validation and acts as a buffer. Based on the above discussion following hypothesis is proposed

H2b: Team affective tone attenuates the negative effects of relationship conflicts with co-workers on their validation of creative ideas, such that, relationship conflict's negative impact on co-workers' creative idea validation is even less when team identification and co-operation are high.

Our preceding hypothesis proposes that supervisory support produces a positive team affective tone; a positive team affective tone acts as a buffer in transmitting the negative impact of relationship conflict on coworker's creative idea validation. It is predicted that a positive team affective tone mediates the moderating effect of supervisory support on the relationship between relationship conflict and coworkers' creative idea validation (Hypothesis 1), constituting a case of mediated moderation (75). Although mediated moderation can take multiple forms, the type of mediated moderation that we expect is present when (1) a variable (supervisory support) moderates the relationship between an independent variable (relationship conflict between coworkers) and a dependent variable (coworker creative idea validation), as in Hypothesis 1; (2) the moderating variable (supervisory support) causes a mediating variable (positive team affective tone); and (3) the mediating variable (positive team affective tone) moderates the relationship between an independent variable (relationship conflict between coworkers) and a dependent variable (coworker creative idea validation), thereby transmitting—and eliminating—the moderating effect of the original moderator (supervisory support). Having already proposed these relationships, we present a hypothesis for mediated moderation: supervisory support attenuates the negative effects of relationship conflicts with co-workers on their validation of creative ideas through a positive team affective tone.

H2c: Team affective tone mediates the moderating effect of supervisory support on the relationship between relationship conflicts with co-workers and creative idea validation.

“Verbal and non-verbal behavior produced with the intention of providing assistance to others perceived as needing that aid” (76). A growing body of literature has sought to understand the connection between social support and positive outcomes in individuals by looking at the dual process of supportive communication. The Dual-process of communication identifies the importance of both verbal and non-verbal communication, i.e., content and perception about the message. We are proposing here that the dual process of communication plays its role when there is relationship conflict, and coworkers do not validate the creative ideas of their colleagues. In this dual-process of communication, the verbal cues coming from the supervisory support, and non-verbal cues come from the team affective tone. We propose here that both the verbal and non-verbal cues act as a buffer and moderate the negative effects of relationship conflict on creative idea validation by coworkers. Supervisory support and a positive team affective tone jointly reduce the gap between coworkers in relationship conflict.

H3: Supervisory support and team affective tone will jointly moderate the negative effects of relationship conflicts with co-workers on co-workers' validation of creative ideas, such that, relationship conflicts' negative impact on co-workers' validation of creative ideas is even less when supervisory support and team affective tone are high.

Our research model is presented in Figure 1.


[image: Figure 1]
FIGURE 1
 Research model.





Methodology


Participants

The characteristics of the participants of this study provided an opportunity to test the proposed model in the health care sector of Pakistan. Previous researchers have used non-probability sampling by recruiting a variety of adequate participants (14, 77–79) for generalizability of their research findings. Therefore, follow owing these examples, in this research; we approached five public sector medical colleges of south-Punjab for data collection, to initiate the process of convenience sampling.

For sample selection, statistical power, significance level, effect size and the number of independent variables are important to take into account (80). When maximum number of independent variable in a model are two, in order to achieve a statistical power of 80% for detecting R2 values of at least 0.1 with a significance level of 5%, at least participants needed are 90 (81, 82). In our study, data collection process was initiated with 578 participants, which is larger than the minimum sample size of 90 participants.

Common method variance is an issue related to survey studies, however, the temporal separation of data collection of study variables, reduce evaluation oppression, and protecting respondent anonymity can reduce the chances of common method variance issues (83). As a procedural technique, following previous research, we divided data collection process into two points in time, we maintained respondent anonymity by allocating dummy codes to the respondents, and reduced evaluation apprehension by sending direct email to the respondents so that they may respond at a time and place of their convenience (84). Additionally we also performed Harman's single factor test, the value for percentage of variance was 24.735% of the total variance which indicates that common method biases were not a serious problem (85).



Sample and data collection

All enrolled final year generic nursing students and medical dispensers of public sector nursing colleges (Nishtar Medical College, Multan; B.V. Hospital, Bahawalpur; DHQ Hospital, Layyah; DHQ Hospital, D.G.Khan; DHQ Hospital, Mianwali) of south-Punjab, Pakistan (N = 578). Initially, in a formal meeting, the purpose and significance of the study were discussed with relevant District Health Officers (DHO) and Medical Supertendents. The data collection process was divided into two points in time with the multisource collection technique. To identify the individual response with leaders' and co-workers' responses, we assigned dummy codes to all the respondents. In introductory seminars at all of the hospitals, we introduced our research and then the HR officer sent an introductory email to all 578 respondents and their 47 relevant supervisors; we then initiated our data collection process. We emailed employees for their responses about relationship conflicts with co-workers and supervisory support (Time 1). This technique of data collection also ensured the safety of the participants at the time of covid-19 pandemic when social distancing was a requirement. We received an initial response from 497 respondents, and then we initiated the second phase of data collection, which was more like a social network analysis. After 4 weeks, we sent questionnaires to those 497 respondents who had already provided their responses at time 1 (Time 2). The response was received from 431 respondents about creative idea validation and team affective tone. Data for all of the control variables were also obtained at the time 1.

For the final data set of this study, we focused on the matched data of employees and their co-workers. The mismatched and incomplete response was not included in the final data set which yielded a response of 243. Due to the complex nature of response required at time 2, the final data set dropped from 497 to 243. A final qualified sample of 243 was used in all of this study's analyses and model testing. In the final qualified sample, 34.5 were males, and 65.5 were females; the average experience working in the healthcare sector was 5 years. We used the maximum likelihood method for missing values, which is a more robust technique compared to list-wise deletion, pair wise deletion, mean replacement, or multiple imputation methods (86–88).



Measures
 
Relationship conflict with co-workers

Relationship conflict with co-workers was measured on a self-reporting measure of three items-five points Likert type scale (46, 89). The three items of the scale were “How strong is your personal- conflict with your co-workers?”; “How strong is your personality-based conflict with your co-workers”; and “How strong is your personal friction with your co-workers?.” Scale items range from 1 = “Strongly disagree” to 5 = “Strongly agree.” (α = 0.86).



Idea validation

Coworker's rated idea validation was measured as the number of co-workers with whom focal employee interacts as a part of their job with five items-five point Likert type scale (3). Egocentric network technique was used using name generation and interpreter method. As the first step of this method, for name generation, the employees were asked to recall and list down names of the co-workers of their choice based on the criteria: a) with whom they have to interact for task-related activities; b) whose feedback and support is essential to complete work, and c) who are dependent upon them to complete their task. In the interpreter step, we asked the respondents to provide data for co-workers on their list for their creative idea validation. To mitigate any social concern, we did not restrict them to rate every member of their work unit. Sample items for the scale are “I provide my opinion to the focal employee about his/her new ideas.,” “I provide feedback to the focal employee about the feasibility of his/her new ideas.”, and “I talk to the focal employee about his ideas to see if they will work.” To calculate creative idea validation for a focal employee, consistent with previous research, we used UCINET 6.347 (90), which measures central tendency (91).



Supervisory support

Supervisory support was measured with four items-five point Likert type scale (50, 92). Sample items include “How true is it that your supervisor is warm and friendly when you have problems?” and “How true is it that your supervisor shows approval when you have done well?” Scale items range from 1 = “Strongly disagree” to 5 = “Strongly agree” (α = 0.89).



Positive affective tone

Positive affective tone was measured with PANAS scales (71, 93) with five items-five point Likert type scale. As our focus in this research was positive team affective tone, therefore, consistent with previous research, we used words such as excited, enthusiastic, and inspired (94). We asked the respondents about their feelings when they think or talk about their work team (α = 0.79).



Control variables

In this study, we controlled for demographic and contextual variables that may affect and provide alternative explanations of creative idea validation for the focal employee. We controlled for gender and professional experience with one question each. We further controlled for psychological safety with seven items-five point Likert type scale (95) (α = 0.93), autonomy with four items-five point Likert type scale (96) (α = 0.87), extrinsic motivation with twelve items-five point Likert type scale (97) (α = 0.78), and intrinsic motivation with four items-five point Likert type scale (98) (α = 0.84).




Analytical strategy

Mplus 7.0 was used in all of the analyses of this study. We collected data from generic nursing students who were nested into other teams under different supervisors based on their assigned healthcare assignments. In situations like this, the use of simple regression techniques could underestimate the standard error; additionally, there could be potential interdependence among the study variables (99). Scholars recommended using random coefficients analysis techniques (100). In our sample, all variables were operated at a single level of analyses; thus, we used the random coefficients modeling technique at the individual level with Mplus 7.0 for random coefficients. Researchers have already used this technique for data with similar characteristics (15, 77). For model fit indicators, the output produced by Mplus cannot be used in a regular way; therefore we also have to perform the Satorra-Bentler difference test using the log-likelihood method for chi-square difference testing (101). Before any analysis, we grand mean centered all the variables of this study; additionally, to reduce chances of multicollinearity for interaction variables, we also grand mean centered interaction variables (102).



Data analyses




Results

Descriptive statistics and zero-order correlation among study variables are shown in Table 1. Although, results of Satorra-Bentler difference test using log-likelihood method for chi-square difference test performed for model fit indicators are presented in Table 2, conventional model fit indicators for the final model are also provided. The conventional statistics for final model, Chi-square baseline model χ2 = 58.979, 13, p < 0.001, loglikelihood for alternate model = −296.991, with scaling correction factor 1.104, loglikelihood for null model = −322.53, with scaling correction factor 2.017, CFI = 0.99, TLI 0.99, error variance for null model = 0.064, error variance for alternate model = 0.049, and RMSEA = 0.0001 with construct reliability of 0.83 for average variance extracted (AVE) indicated a good fit of the model to the data.


TABLE 1 Means, standard deviation, and correlation among study variables.
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TABLE 2 Random coefficients regression analyses.

[image: Table 2]


Test of hypothesis

Using Mplus 7.0 for the random coefficient model; we regressed gender, professional experience, psychological safety, autonomy, extrinsic motivation, intrinsic motivation as control variables along with the relationship conflicts with co-workers as an independent variable on creative idea validation to confirm the direct effect of relationship conflicts with co-workers on their validation of creative ideas. The results of this analysis are presented in table2-model1, the significant coefficient (β = −0.131, p ≤ 0.05) confirmed the negative effects of relationship conflicts with co-workers on creative idea validation, thereby providing support to hypothesis 1 of this study. Although not hypothesized, in table2-model2, we regressed gender, professional experience, psychological safety, autonomy, and extrinsic motivation, intrinsic motivation as control variables, and relationship conflicts with co-workers and supervisory support to confirm the direct effects of supervisory support on creative idea validation. The significant coefficient (β = 0.300, p ≤ 0.001) confirmed the positive impact of supervisory support on the validation of creative ideas among co-workers.

We followed a three-step procedure for moderation analysis (102) and a three-step procedure for mediation (103). The indirect effect option could not be considered for our models as the bootstrap option cannot be used with random coefficient analyses (101). We regressed gender, professional experience, psychological safety, autonomy, extrinsic motivation, and intrinsic motivation as control variables, relationship conflicts with co-workers, supervisory support, and interaction of relationship conflicts with co-workers and supervisory support on a positive affective tone. We found a significant coefficient (β = 0.440, p ≤ 0.001) of supervisory support and a significant coefficient (β = 0.047, p ≤ 0.001) of the interaction term representing relationship conflicts with co-workers and supervisory support, which are presented in table2-model3.

We then regressed gender, professional experience, psychological safety, autonomy, extrinsic motivation, and intrinsic motivation as control variables, relationship conflicts with co-workers, supervisory support, and interaction of relationship conflicts with co-workers and supervisory support on creative idea validation. Significant coefficient confirmed the moderation of supervisory support (β = 0.035, p ≤ 0.001) on the relationship between relationship conflicts with co-workers on their creative idea validation. The moderation of supervisory support attenuates the negative effects of relationship conflicts with co-workers on their validation of creative ideas. The moderating effects are presented in table2-model4 and shown in Figure 2, the plot of interaction suggested that high supervisory support will have a high positive impact on the relationship between relationship conflicts with co-workers and their creative idea validation. Even low supervisory support will positively affect the relationship between relationship conflicts with co-workers and their creative idea validation.


[image: Figure 2]
FIGURE 2
 Plot of interaction between relationship conflict with co-workers and supervisory support.


We then regressed gender, professional experience, psychological safety, autonomy, extrinsic motivation, intrinsic motivation as control variables along with relationship conflicts with co-workers, supervisory support, the interaction of relationship conflicts with co-workers and supervisory support, positive affective tone, and interaction of relationship conflicts with co-workers and positive affective tone on creative idea validation. In the presence of supervisory support and the interaction of relationship conflicts with co-workers and supervisory support, the interaction term of the relationship conflicts with co-workers and positive affective tone confirmed the moderating effect of positive affective tone (β = 0.096, p ≤ 0.01). The moderation of positive affective tone attenuates the negative effects of relationship conflicts with co-workers on their validation of creative ideas. The moderating effects are presented in table2-model5 and shown in Figure 3; the plot of interaction suggested that high positive affective tone positively; however, low positive affective tone negatively moderates the relationship between relationship conflicts with co-workers and their creative idea validation.


[image: Figure 3]
FIGURE 3
 Plot of interaction between relationship conflict with co-workers and positive affective tone.


Finally, we tested a three-way interaction of the relationship conflicts with co-workers, supervisory support, and positive affective tone for its effects on co-workers' creative idea validation. We regressed gender, professional experience, psychological safety, autonomy, extrinsic motivation, intrinsic motivation as control variables along with relationship conflicts with co-workers, supervisory support, the interaction of relationship conflicts with co-workers and supervisory support, positive affective tone, and interaction of relationship conflicts with co-workers and positive affective tone, the interaction of supervisory support and positive affective tone, and a three-way interaction term of the relationship conflicts with co-workers, supervisory support, and positive affective tone on creative idea validation. Significant coefficient confirmed the effects of three-way interaction term on co-workers' validation of creative ideas (β = 0.467, p ≤ 0.05). The results are presented in table2-model6 and shown in Figure 4. The plot of three-way interaction suggested that high supervisory support and high positive affective tone will positively affect the relationship between relationship conflicts with co-workers and their validation of creative ideas, negative otherwise. We then confirmed the pattern of the results by slope difference tests (104). The results confirmed that high supervisory support and high positive affective tone slope was more positively significant (t = 2.93, p < 0.001) than high supervisory support and low positive affective tone (t = 2.32, p < 0.05), low supervisory support and high positive affective tone (t = 2.13, p < 0.05), and low supervisory support and low positive affective tone (t = 2.06, p < 0.05). This three-way interaction provided a clearer and accurate picture that even in the presence of relationship conflicts among co-workers, creative individuals will get their ideas validated by their co-workers when there is high supervisory support and high positive affective among them co-workers at work. The results can also be interpreted in another way that high supervisory support will create an environment of positive affective tone among co-workers that increases their validation of creative ideas even when they have relationship conflicts among them. Empirical findings of this study support all predictions of this study.


[image: Figure 4]
FIGURE 4
 Plot of interaction between relationship conflicts with co-workers, supervisory support, and positive affective tone.





Discussion

The main goal of this research was to uncover the possible effects of relationship conflicts among co-workers and their validation of creative ideas. First, negative effects of relationship conflicts on validation of creative ideas was found, when creative individuals are in relationship conflicts with others they are less likely to get their ideas validated by their co-workers. Second, support from the supervisors attenuates this negative relationship such that supportive supervisors foster an environment of positive affective tone in their work units which is beneficial for validation of creative ideas even in presence of relationship conflicts among co-workers.

Our results can be summarized as follows; first, we found that relationship conflicts with co-workers are negatively related to their validation of creative ideas. Second, supervisory support attenuates the negative effects of relationship conflicts with co-workers with their validation of creative ideas. The relationship is positive in the case of high supervisory support. Third, we found that positive affective tone attenuates the negative effects of relationship conflicts with co-workers with their validation of creative ideas. The relationship is positive in case of high positive affective tone; however, negative otherwise. Fourth, positive affective tone emerged as a positive predictor of creative idea validation. Fifth, positive affective tone affected by supervisory support attenuated the negative relationship between relationship conflicts with co-workers and their validation of creative ideas. Finally, the relationship between relationship conflicts with co-workers and their validation of creative ideas are more positive when both supervisory support and positive affective tone are high, however, low otherwise.


Research contributions
 
Practical contributions

Employees can be creative in all functional areas of their jobs (16). Although creativity research has grown exponentially in enhancing our knowledge about the creative process (16), this knowledge largely rests on the theoretical foundations (105). Increasing demand to understand why the pace of innovation is still slow at organizations (106, 107) and does theoretically established concepts relate to actual performance (108). Thus, understanding the conflict side of creativity has practical implications. This study will help policymakers understand what might be hindering the transfer of creative ideas to influential others (Leaders, Managers, etc.) and what they need to do to enhance the creative pool of their organizations.

Although task conflicts have been found to support creativity, proper management of relationship conflicts will also benefit the creative process. Thus, developing strategies of relationship conflict management will also increase the creative potential of the organizations. Specifically, developing corporate-level strategies for supervisory support and team affective tone will increase the likelihood of co-workers' recognition and validation of conflict-provoking creative individuals' ideas for the benefit of organizations. The contingency perspective of this research also brings some valuable practical contributions. Although developing an environment that fosters creativity is vital for organizations, they also need to develop strategies to manage relationship conflicts among co-workers due to the creative environment. Therefore, we also recommend, organizations consider a relationship perspective when developing an environment for creativity: an environment based on mutual trust and respect so that a positive affective tone can establish with the support of the supervisors for the proper transferring of creative ideas to higher offices.




Theoretical contributions

Building on belongingness theory (22), we have made some distinct contributions to the literature with this research. First, the primary contribution of this research lies in answering the fundamental question of how social conflicts of a conflict-provoking creative individual are related to the validation of ideas by peers. We built our conceptual model on belongingness theory. We uniquely integrated the contingency perspective of conflict literature from the lens of a supportive environment to answer how the odds of social conflicts with co-workers can be reduced in the creative process. Consistent with previous findings, we also found that odds of conflicts can be reduced if appropriately managed: the support from the supervisor and team members will attenuate the negative effects of conflicts on creative output (27, 109, 110). Additionally, previous research has established the role of team task conflicts and relationship conflicts in the creativity process (111). Empirical research has given little attention to understand the role of individual-level interpersonal conflicts in the innovative process (28, 112). To the best of our knowledge, the current study is the first empirical investigation of the relationship conflicts with co-workers and, as a reaction, its impact on their validation of creative ideas of that conflict-provoking creative individual.

Coworkers' presence and behavior matter in the creativity process (28). Interpersonal support and antagonism of co-workers subsequently influence the individual employee outcomes (113). Research has established that co-worker behaviors, support, and antagonism shape the social work environment for an individual. Organizations have moved from routine individual tasks to more complex and collective tasks (114), where work is mainly done based on interpersonal relationships (115) for goal achievements (116). But the reality is, interpersonal conflict is rife in modern organizations; employees have to work in organizations where they have to face more conflicts than supportive behaviors (117) (Psychometrics, 2009). Thus, investigating relationship conflicts as dysfunctional interpersonal interactions of co-workers was essential to examine for their validation of creative ideas.

The dual-process communication between coworkers plays a significant role in the creative idea validation of their colleagues. In this study, we have examined the effects of conflict on creative idea validation and identify the importance of the dual process of communication, including (verbal and non-verbal cues). We have extended the literature by empirically identifying the buffering effect of supervisory support and positive team affective tone acting as verbal and non-verbal cues when colleagues have to validate the creative ideas of those with whom they conflict. This research offers a more comprehensive understanding of the mechanism behind the creative idea validation in horizontal relationships in organizations.

Another theoretical implication we find is the support of the proposed moderated mediation relationship. We find that when employees have higher supervisory support, it attenuates the harmful effects of relationship conflicts with co-workers on their validation of creative ideas through a positive team affective tone. Therefore, our research illustrates that employees who enjoy supervisory support can manage and regulate the negative effects of relationship conflicts. Past research has identified the positive impact of supervisory support on employee creativity (48) and innovation (49). Similarly, team effective tone has also been identified as an antecedent of creative idea validation (68, 73). Hence, there is a need to identify the underlying mechanism of how supervisory support results in creative idea validation by co-workers. Our research reveals the moderated mediation effects of supervisory support and positive team affective tone that helps to mitigate the harmful impact of relationship conflicts on creative idea validation by coworkers.

Finally, creativity researchers focused predominantly on investigating variance-focused creativity, whereas selection-focused creativity has received less attention (3). Therefore, creativity research needs to pay more attention to the receiving side of creativity (33). Thus, contemporary research on creativity demands an understanding of the factors that may hinder creative process due to interpersonal conflicts. This study also contributes to the receiving side of creativity research by investigating the detrimental effects of relationship conflicts for validation of creative ideas: the selection-focused receiving side of creativity process.



Limitations and future research direction

Although we have made some valuable contributions to this research, this research should be considered light of limitations. The basic limitation of this study lies in the research design; the survey-based study makes it vulnerable to alternative explanations of the hypothesized relationships. A combination of correlation research and an experiment with different operationalization, controls, and manipulation brought a more precise and accurate picture of the causal inferences. Although we have strong theoretical reason to expect that relationship conflicts with co-workers would precede creative idea validation and not vice versa (22); causal inference can be explained in a better way in a combination of correlation study and an experiment.

Additionally, the conventional use of multiple data sources and dividing the data collection process into two points in time reduced the chances of common method biases; these two conservative steps also reduced sample size from 578 observations and 47 clusters to 243 observations and 41 clusters. The context of the study is also a potential limitation, as the data was collected from IT engineers of a software house; the employees in our sample were nested into different workgroups, which were distinguished based on their functional assignments. Therefore, we are unaware that the relationship among the study variables exists in other industries or from the sample with employees of different hierarchical levels. Thus, we recommend, further research should explore and operationalize the relationship among the variables in sectors other than information technology and the sample collected on multiple hierarchical levels.




Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving human participants were reviewed and approved by Dr. Zeeshan Ahmed. The patients/participants provided their written informed consent to participate in this study.



Author contributions

All authors listed have made a substantial, direct, and intellectual contribution to the work and approved it for publication.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Adeel A, Batool S, Daisy KMH, Khan MK. LMX and creative idea validation: the role of helping and bullying. Asian Academy Manag J. (2022) (in press) Available online at: https://ejournal.usm.my/aamj/article/view/390 

 2. Amabile TM, Conti R, Coon H, Lazenby J, Herron M. Assessing the work environment for creativity. Academy Manag J. (1996) 39:1154–84. doi: 10.5465/256995 

 3. Harrison SH, Wagner DT. Spilling outside the box: the effects of individuals' creative behaviors at work on time spent with their spouses at home. Academy Manag J. (2016) 59:841–59. doi: 10.5465/amj.2013.0560 

 4. Paulus PB, Yang HC. Idea generation in groups: a basis for creativity in organizations. Organ Behav Human Decision Processes. (2000) 82:76–87. doi: 10.1006/obhd.2000.2888 

 5. Ohly S, Kase R, Škerlavaj M. Networks for generating and for validating ideas: the social side of creativity. Innovation. (2010) 12:41–52. doi: 10.5172/impp.12.1.41 

 6. Baer M. Putting creativity to work: the implementation of creative ideas in organizations. Academy Manag J. (2012) 55:1102–19. doi: 10.5465/amj.2009.0470 

 7. Zhou J. When the presence of creative coworkers is related to creativity: role of supervisor close monitoring, developmental feedback, and creative personality. J Appl Psychol. (2003) 88:413. doi: 10.1037/0021-9010.88.3.413

 8. Rietzschel EF, Nijstad BA, Stroebe W. The selection of creative ideas after individual idea generation: Choosing between creativity and impact. Br J Psychol. (2010) 101:47–68. doi: 10.1348/000712609X414204

 9. Levitt T. Creativity is not enough. Harv Bus Rev. (2002) 80:137–44. 

 10. Zhang P, Jiang M, Adeel A, Yaseen A. The effects of social relationships and the justice environment on creative idea endorsement. IEEE Access. (2018) 6:44340–50. doi: 10.1109/ACCESS.2018.2840099 

 11. Colquitt JA, Sabey TB, Rodell JB, Hill ET. Content validation guidelines: evaluation criteria for definitional correspondence and definitional distinctiveness. J Appl Psychol. (2019) 104:1243. doi: 10.1037/apl0000406

 12. Pillemer J, Rothbard NP. Friends without benefits: understanding the dark sides of workplace friendship. Academy Manag Rev. (2018) 43:635–60. doi: 10.5465/amr.2016.0309 

 13. Dreu D, Van Vianen CK. Managing relationship conflict and the effectiveness of organizational teams. J Org Behav. (2001) 22:309–28. doi: 10.1002/job.71 

 14. Li HT. Escalation of relationship conflict into work disengagement: uncovering mediation mechanisms. Int J Conflict Manag (ahead-of-print). (2022) (in press). doi: 10.1108/IJCMA-05-2021-0071 

 15. Adeel A, Pengcheng Z, Saleem F, Ali R, Batool S. Conflicts and creative idea endorsement. Int J Conflict Manag. (2019). doi: 10.1108/IJCMA-02-2019-0033 

 16. Anderson N, Potočnik K, Zhou J. Innovation and creativity in organizations: A state-of-the-science review, prospective commentary, and guiding framework. J Manage. (2014) 40:1297–333. doi: 10.1177/0149206314527128 

 17. Shaukat R, Yousaf A, Sanders K. Examining the linkages between relationship conflict, performance and turnover intentions: role of job burnout as a mediator. Int J Conflict Manag. (2017). doi: 10.1108/IJCMA-08-2015-0051 

 18. Glăveanu VP, Beghetto RA. Creative experience: a non-standard definition of creativity. Creat Res J. (2021) 33:75–80. doi: 10.1080/10400419.2020.1827606 

 19. Jung EJ, Lee S. The combined effects of relationship conflict and the relational self on creativity. Organ Behav Hum Decis Process. (2015) 130:44–57. doi: 10.1016/j.obhdp.2015.06.006 

 20. Chen Y, Liu D, Tang G, Hogan TM. Workplace events and employee creativity: a multistudy field investigation. Personnel Psychol. (2021) 74:211–36. doi: 10.1111/peps.12399 

 21. Glaveanu VP, Hanchett Hanson M, Baer J, Barbot B, Clapp EP, Corazza G, et al. Advancing creativity theory and research: a socio-cultural manifesto. J Creat Behav. (2020) 54:741–5. doi: 10.1002/jocb.395 

 22. Baumeister RF, Leary MR. The need to belong: desire for interpersonal attachments as a fundamental human motivation. Psychol Bull. (1995) 117:497. doi: 10.1037/0033-2909.117.3.497

 23. Korkmaz AV, van Engen ML, Knappert L, Schalk R. About and beyond leading uniqueness and belongingness: a systematic review of inclusive leadership research. Hum Resour Manag Rev. (2022) 100894. doi: 10.1016/j.hrmr.2022.100894 

 24. Deng Y, Lin W, Li G. When and how does team task conflict spark team innovation? A contingency perspective. J Business Ethics. (2021) 13. doi: 10.1007/s10551-021-04953-7 

 25. Jehn KA, Bendersky C. Intragroup conflict in organizations: a contingency perspective on the conflict-outcome relationship. Res Org Behav. (2003) 25:187–242. doi: 10.1016/S0191-3085(03)25005-X 

 26. Thomas JL, Bliese PD, Jex SM. Interpersonal conflict and organizational commitment: examining two levels of supervisory support as multilevel moderators 1. J Appl Soc Psychol. (2005) 35:2375–98. doi: 10.1111/j.1559-1816.2005.tb02107.x 

 27. Li CR, Li C-X, Lin C-J. How and when team regulatory focus influences team innovation and member creativity. Personnel Rev. (2018) 47:95–117. doi: 10.1108/PR-09-2016-0236 

 28. Janssen O, Giebels E. When and why creativity-related conflict with coworkers can hamper creative employees' individual job performance. Europ J Work Org Psychol. (2013) 22:574–87. doi: 10.1080/1359432X.2012.669524 

 29. Janssen O, Van de Vliert E, West M. The bright and dark sides of individual and group innovation: a special issue introduction. J Organ Behav. (2004) 25:129–45. doi: 10.1002/job.242 

 30. Rahimnia F, Molavi H. A model for examining the effects of communication on innovation performance: emphasis on the intermediary role of strategic decision-making speed. Eur J Innovation Manag. (2020) 24:1035–1056. doi: 10.1108/EJIM-10-2019-0293 

 31. McClean EJ, Kim S, Martinez T. Which ideas for change are endorsed? how agentic and communal voice affects endorsement differently for men and for women. Academy Manag J. (2022) 65:634–55. doi: 10.5465/amj.2019.0492 

 32. Hua MY, Harvey S, Rietzschel EF. Unpacking “Ideas” in creative work: a multidisciplinary review. Academy Manag Annals(ja). (2022) 16. doi: 10.5465/annals.2020.0210 

 33. Zhou J, Wang XM, Bavato D, Tasselli S, Wu J. Understanding the receiving side of creativity: A multidisciplinary review and implications for management research. J Manag. (2019) 45:2570–2595. doi: 10.1177/0149206319827088 

 34. Perry-Smith JE, Shalley CE. The social side of creativity: a static and dynamic social network perspective. Academy Manag Review. (2003) 28:89–106. doi: 10.5465/amr.2003.8925236 

 35. Chen MH. Entrepreneurial leadership and new ventures: creativity in entrepreneurial teams. Creativity Innovation Manag. (2007) 16:239–49. doi: 10.1111/j.1467-8691.2007.00439.x 

 36. Hirst G, Van Knippenberg D, Zhou J. A cross-level perspective on employee creativity: Goal orientation, team learning behavior, and individual creativity. Academy Manag J. (2009) 52:280–93. doi: 10.5465/amj.2009.37308035 

 37. Muñoz-Doyague MF, Nieto M. Individual creativity performance and the quality of interpersonal relationships. Indus Manag Data Sys. (2012) 112:125–45. doi: 10.1108/02635571211193671 

 38. Pirola-Merlo A, Mann L. The relationship between individual creativity and team creativity: aggregating across people and time. J Organ Behav. (2004) 25:235–57. doi: 10.1002/job.240 

 39. Shalley CE, Perry-Smith JE. The emergence of team creative cognition: the role of diverse outside ties, sociocognitive network centrality, and team evolution. Strategic Entrepreneurship J. (2008) 2:23–41. doi: 10.1002/sej.40 

 40. Koseoglu G, Shalley CE, Lemoine GJ. Every sherlock needs a Dr. Watson: a theory of creativity catalysts in organizations. J Org Behav. (2022) 43:840–857. doi: 10.1002/job.2602 

 41. Rogers CR. Toward a theory of creativity. ETC: a review of general semantics. (1954) 249–60. 

 42. Woodman RW, Sawyer JE, Griffin RW. Toward a theory of organizational creativity. Academy Manag Rev. (1993) 18:293–321. doi: 10.2307/258761 

 43. Seers A. Team-member exchange quality: a new construct for role-making research. Organ Behav Hum Decis Process. (1989) 43:118–35. doi: 10.1016/0749-5978(89)90060-5 

 44. Seers A, Petty M, Cashman JF. Team-member exchange under team and traditional management: a naturally occurring quasi-experiment. Group Organ Manag. (1995) 20:18–38. doi: 10.1177/1059601195201003 

 45. Madjar N. Emotional and informational support from different sources and employee creativity. J Occup Organ Psychol. (2008) 81:83–100. doi: 10.1348/096317907X202464 

 46. Nifadkar SS, Bauer TN. Breach of belongingness: newcomer relationship conflict, information, and task-related outcomes during organizational socialization. J Appl Psychol. (2016) 101:1. doi: 10.1037/apl0000035

 47. Chen T, Li F, Leung K. When does supervisor support encourage innovative behavior? Opposite moderating effects of general self-efficacy and internal locus of control. Pers Psychol. (2016) 69:123–58. doi: 10.1111/peps.12104 

 48. Redmond MR, Mumford MD, Teach R. Putting creativity to work: effects of leader behavior on subordinate creativity. Organ Behav Hum Decis Process. (1993) 55:120–51. doi: 10.1006/obhd.1993.1027 

 49. Hage J, Dewar R. Elite values versus organizational structure in predicting innovation. Administrative Sci Quar. (1973) 18:279–90. doi: 10.2307/2391664 

 50. House J. The nature of social support. In: Work Stress and Social Support. Reading, MA: Addison-Wesley Publishing Company. 

 51. James LA, James LR. Integrating work environment perceptions: explorations into the measurement of meaning. J Applied Psychol.(1989) 74:739. doi: 10.1037/0021-9010.74.5.739 

 52. Yukl GA. Leadership in Organizations, 9/e. Pearson Education India (1988). 

 53. Caniëls MC. Proactivity and supervisor support in creative process engagement. Eur Manag J. (2019) 37:188–97. doi: 10.1016/j.emj.2018.04.002 

 54. Langley P, Jones R. A computational model of scientific insight. Nat Creativity Contemporary Psychol Persp. (1988) 177:201. 

 55. Abbey A, Dickson JW. RandD work climate and innovation in semiconductors. Academy Manag J. (1983) 26:362–8. doi: 10.5465/255984 

 56. Witt LA, Beorkrem MN. Climate for creative productivity as a predictor of research usefulness and organizational effectiveness in an RandD organization. Creat Res J. (1989) 2:30–40. doi: 10.1080/10400418909534298 

 57. Ramus CA, Steger U. The roles of supervisory support behaviors and environmental policy in employee “Ecoinitiatives” at leading-edge European companies. Academy Manag J. (2000) 43:605–26. doi: 10.5465/1556357 

 58. Amabile TM. Motivational synergy: toward new conceptualizations of intrinsic and extrinsic motivation in the workplace. Hum Resour Manag Rev. (1993) 3:185–201. doi: 10.1016/1053-4822(93)90012-S 

 59. George E, Zakkariya K. Perception of Empowerment: A Psychological Perspective Psychological Empowerment and Job Satisfaction in the Banking Sector. Springer. (2018). p. 47–86. 

 60. Spreitzer GM. Psychological empowerment in the workplace: dimensions, measurement, and validation. Academy Manag J. (1995) 38:1442–65. doi: 10.5465/256865 

 61. Conger JA, Kanungo RN. The empowerment process: integrating theory and practice. Academy Manag Review. (1988) 13:471–82. doi: 10.2307/258093 

 62. Bowen DE, Lawler IIIEE. Total quality-oriented human resources management. Organ Dyn. (1992) 20:29–41. doi: 10.1016/0090-2616(92)90073-V

 63. George JM. Personality, affect, and behavior in groups. J Appl Psychol. (1990) 75:107. doi: 10.1037/0021-9010.75.2.107 

 64. Shin Y. Positive group affect and team creativity: MEDIATIOn of team reflexivity and promotion focus. Small Group Res. (2014) 45:337–64. doi: 10.1177/1046496414533618 

 65. Sy T, Côté S, Saavedra R. The contagious leader: impact of the leader's mood on the mood of group members, group affective tone, and group processes. J Appl Psychol. (2005) 90:295. doi: 10.1037/0021-9010.90.2.295

 66. George JM. Group affective tone. Handbook Work Group Psychol. (1996) 75:77–93. 

 67. Mason CM, Griffin MA. Group absenteeism and positive affective tone: a longitudinal study. J Org Behav. (2003) 24:667–87. doi: 10.1002/job.210 

 68. Tsai WC, Chi NW, Grandey AA, Fung SC. Positive group affective tone and team creativity: Negative group affective tone and team trust as boundary conditions. J Organ Behav. (2012) 33:638–56. doi: 10.1002/job.775 

 69. Pirola-Merlo A, Härtel C, Mann L, Hirst G. How leaders influence the impact of affective events on team climate and performance in RandD teams. Leadership Quar. (2002) 13:561–81. doi: 10.1016/S1048-9843(02)00144-3 

 70. Barsade SG. The ripple effect: emotional contagion and its influence on group behavior. Administrative Sci Quar. (2002) 47:644–75. doi: 10.2307/3094912 

 71. Chi NW, Chung YY, Tsai WC. How do happy leaders enhance team success? the mediating roles of transformational leadership, group affective tone, and team processes 1. J Appl Soc Psychol. (2011) 41:1421–54. doi: 10.1111/j.1559-1816.2011.00767.x 

 72. Rhee S. Group emotions and group outcomes: the role of group-member interactions. Res Manag Groups Teams. (2007) 10:65–95. doi: 10.1016/S1534-0856(07)10004-9 

 73. Shalley CE, Gilson LL, Blum TC. Interactive effects of growth need strength, work context, and job complexity on self-reported creative performance. Academy Manag J. (2009) 52:489–505. doi: 10.5465/amj.2009.41330806 

 74. George JM, King EB. Chapter 5 Potential Pitfalls of Affect Convergence in Teams: Functions and Dysfunctions of Group Affective Tone Affect and Groups. Emerald Group Publishing Limited. (2007). p. 97–123. 

 75. Edwards JR, Lambert LS. Methods for integrating moderation and mediation: a general analytical framework using moderated path analysis. Psychol Methods. (2007) 12:1. doi: 10.1037/1082-989X.12.1.1

 76. Burleson BR, MacGeorge EL. Supportive communication. Handbook Interper Commun. (2002) 3:374–424. 

 77. Erdogan B, Bauer TN, Walter J. Deeds that help and words that hurt: helping and gossip as moderators of the relationship between leader–member exchange and advice network centrality. Pers Psychol. (2015) 68:185–214. doi: 10.1111/peps.12075 

 78. Li C, Bao Y. Ethical leadership and positive work behaviors: a conditional process model. J Manag Psychol. (2020). doi: 10.1108/JMP-10-2018-0475 

 79. Little LM, Gooty J, Williams M. The role of leader emotion management in leader–member exchange and follower outcomes. Leadership Quar. (2016) 27:85–97. doi: 10.1016/j.leaqua.2015.08.007 

 80. Krejcie RV, Morgan DW. Determining sample size for research activities. Educ Psychol Meas. (1970) 30:607–10. doi: 10.1177/001316447003000308 

 81. Cohen J. Quantitative methods in psychology: a power primer. Paper presented at the Psychological bulletin. (1992). 

 82. Hair Jr. JF, Hult GTM, Ringle CM, Sarstedt M. A Primer on Partial Least Squares Structural Equation Modeling (PLS-SEM). Sage Publications. (2021). 

 83. Podsakoff PM, MacKenzie SB, Lee JY, Podsakoff NP. Common method biases in behavioral research: a critical review of the literature and recommended remedies. J Appl Psychol. (2003) 88:879. doi: 10.1037/0021-9010.88.5.879

 84. Holtz BC, Hu B. Passive leadership: relationships with trust and justice perceptions. J Manag Psychol. (2017). doi: 10.1108/JMP-02-2016-0029 

 85. Fuller CM, Simmering MJ, Atinc G, Atinc Y, Babin BJ. Common methods variance detection in business research. J Business Res. (2016) 69:3192–98. doi: 10.1016/j.jbusres.2015.12.008

 86. Arbuckle JL, Marcoulides GA, Schumacker RE. Full information estimation in the presence of incomplete data. Advan Struct Equ Modeling: Issues Tech. (1996) 243:277.

 87. Bollen KA, Curran PJ. Latent Curve Models: A Structural Equation Perspective (Vol. 467). John Wiley and Sons. (2006). 

 88. Little RJ, Rubin DB. Statistical Analysis With Missing Data (Vol. 793). John Wiley and Sons. (2019). 

 89. Jehn KA, Mannix EA. The dynamic nature of conflict: a longitudinal study of intragroup conflict and group performance. Academy Manag J. (2001) 44:238–51. doi: 10.5465/3069453 

 90. Borgatti SP, Everett MG, Freeman LC. Ucinet for Windows: Software for Social Network Analysis. Harvard, MA: Analytic Technologies. (2002).

 91. Carson JB, Tesluk PE, Marrone JA. Shared leadership in teams: an investigation of antecedent conditions and performance. Academy Manag J. (2007) 50:1217–34. doi: 10.5465/amj.2007.20159921 

 92. Himle DP, Jayaratne S, Thyness PA. The buffering effects of four types of supervisory support on work stress. Adm Soc Work. (1989) 13:19–34. doi: 10.1300/J147v13n01_02 

 93. Watson D, Clark LA, Tellegen A. Development and validation of brief measures of positive and negative affect: the PANAS scales. J Pers Soc Psychol. (1988) 54:1063. doi: 10.1037/0022-3514.54.6.1063

 94. Lin CP, He H, Baruch Y, Ashforth BE. The effect of team affective tone on team performance: the roles of team identification and team cooperation. Hum Resour Manage. (2017) 56:931–52. doi: 10.1002/hrm.21810 

 95. Edmondson A. Psychological safety and learning behavior in work teams. Admin Sci Quart. (1999) 44:350–83. doi: 10.2307/2666999 

 96. Morgeson FP, Humphrey SE. The Work Design Questionnaire (WDQ): developing and validating a comprehensive measure for assessing job design and the nature of work. J Appl Psychol. (2006) 91:1321. doi: 10.1037/0021-9010.91.6.1321

 97. Grant AM, Berry JW. The necessity of others is the mother of invention: intrinsic and prosocial motivations, perspective taking, and creativity. Academy Manag J. (2011) 54:73–96. doi: 10.5465/amj.2011.59215085 

 98. Grant AM. Does intrinsic motivation fuel the prosocial fire? Motivational synergy in predicting persistence, performance, and productivity. J Appl Psychol. (2008) 93:48. doi: 10.1037/0021-9010.93.1.48

 99. Bauer DJ, Curran PJ. Distributional assumptions of growth mixture models: implications for overextraction of latent trajectory classes. Psychol Methods. (2003) 8:338. doi: 10.1037/1082-989X.8.3.338

 100. Scherbaum CA, Ferreter JM. Estimating statistical power and required sample sizes for organizational research using multilevel modeling. Organ Res Methods. (2009) 12:347–67. doi: 10.1177/1094428107308906 

 101. Muthén LK, Muthén BO. Mplus user‘s guide. Muthén Muthén. (2010) 39–49 

 102. Aiken LS, West SG, Reno RR. Multiple Regression: Testing and Interpreting Interactions. Sage. (1991). 

 103. Baron RM, Kenny DA. The moderator–mediator variable distinction in social psychological research: conceptual, strategic, and statistical considerations. J Pers Soc Psychol. (1986) 51:1173. doi: 10.1037/0022-3514.51.6.1173

 104. Dawson JF, Richter AW. Probing three-way interactions in moderated multiple regression: development and application of a slope difference test. J Appl Psychol. (2006) 91:917. doi: 10.1037/0021-9010.91.4.917

 105. Zhou J, Hoever IJ. Research on workplace creativity: a review and redirection. Annu Rev Organ Psychol Organ Behav. (2014) 1:333–59. doi: 10.1146/annurev-orgpsych-031413-091226 

 106. Liu D, Gong Y, Zhou J, Huang JC. Human resource systems, employee creativity, and firm innovation: The moderating role of firm ownership. Academy Manag J. (2017) 60:1164–88. doi: 10.5465/amj.2015.0230 

 107. Lu S, Bartol KM, Venkataramani V, Zheng X, Liu X. Pitching novel ideas to the boss: The interactive effects of employees' idea enactment and influence tactics on creativity assessment and implementation. Academy Manag J. (2019) 62:579–606. doi: 10.5465/amj.2016.0942 

 108. Gong Y, Zhou J, Chang S. Core knowledge employee creativity and firm performance: the moderating role of riskiness orientation, firm size, and realized absorptive capacity. Pers Psychol. (2013) 66:443–82. doi: 10.1111/peps.12024 

 109. Doucet O, Poitras J, Chênevert D. The impacts of leadership on workplace conflicts. Int J Conflict Manag. (2009) 20:340–54. doi: 10.1108/10444060910991057 

 110. Shalley CE, Gilson LL. What leaders need to know: a review of social and contextual factors that can foster or hinder creativity. Leadership Quar. (2004) 15:33–5. doi: 10.1016/j.leaqua.2003.12.004 

 111. Dreu D, Weingart CK. Task versus relationship conflict, team performance, and team member satisfaction: a meta-analysis. J Appl Psychol. (2003) 88:741. doi: 10.1037/0021-9010.88.4.741

 112. Wu W, Liu Y, Kim Y, Gao P. How does emotional conflict affect innovation behavior? The moderating roles of leader-member exchange and team-member exchange. Int J Conflict Manag. (2018) 29:327–46. doi: 10.1108/IJCMA-09-2017-0094 

 113. Chiaburu DS, Harrison DA. Do peers make the place? Conceptual synthesis and meta-analysis of coworker effects on perceptions, attitudes, OCBs, and performance. J Appl Psychol. (2008) 93:1082. doi: 10.1037/0021-9010.93.5.1082

 114. Harrison DA, Johns G, Martocchio JJ. Changes in technology, teamwork, and diversity: new directions for a new century of absenteeism research. Res Personnel Human Res Manag. (2000) 18:43–92. 

 115. Katz D, Kahn RL. The Social Psychology of Organizations (Vol. 2). New York: Wiley (1978). 

 116. Ferris GR, Liden RC, Munyon TP, Summers JK, Basik KJ, Buckley MR, et al. Relationships at work: toward a multidimensional conceptualization of dyadic work relationships. J Manage. (2009) 35:1379–403. doi: 10.1177/0149206309344741 

 117. Global C. Workplace conflict and how businesses can harness it to thrive. Download: www. cpp. Com. (2008). 












	
	TYPE Original Research
PUBLISHED 28 October 2022
DOI 10.3389/fpubh.2022.963315






Organizational wellbeing: A model of a new Apulian COVID-19 designated hospital

Luigi Vimercati1,2*, Enza Sabrina Silvana Cannone1,2, Stefania Sponselli1,2, Antonio Caputi1,2, Giovanni Migliore3, Antonio Daleno3, Anna Maria Minicucci3, Gabriella Milone3, Lorenzo Spagnolo4, Antonella Pipoli1,2 and Luigi De Maria1,2


1Section of Occupational Medicine, Interdisciplinary Department of Medicine, University of Bari, Bari, Italy

2Occupational Medicine Unit, University Hospital of Bari, Bari, Italy

3Hospital Direction, University Hospital of Bari, Bari, Italy

4Section of Legal Medicine, Interdisciplinary Department of Medicine, University of Bari, Bari, Italy

[image: image2]

OPEN ACCESS

EDITED BY
Emanuele Cannizzaro, University of Palermo, Italy

REVIEWED BY
Perengki Susanto, Padang State University, Indonesia
 Giovanna Parmigiani, Sapienza University of Rome, Italy
 Nicola Mucci, University of Florence, Italy

*CORRESPONDENCE
 Luigi Vimercati, luigi.vimercati@uniba.it

SPECIALTY SECTION
 This article was submitted to Occupational Health and Safety, a section of the journal Frontiers in Public Health

RECEIVED 07 June 2022
 ACCEPTED 14 October 2022
 PUBLISHED 28 October 2022

CITATION
 Vimercati L, Cannone ESS, Sponselli S, Caputi A, Migliore G, Daleno A, Minicucci AM, Milone G, Spagnolo L, Pipoli A and De Maria L (2022) Organizational wellbeing: A model of a new Apulian COVID-19 designated hospital. Front. Public Health 10:963315. doi: 10.3389/fpubh.2022.963315

COPYRIGHT
 © 2022 Vimercati, Cannone, Sponselli, Caputi, Migliore, Daleno, Minicucci, Milone, Spagnolo, Pipoli and De Maria. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



Background: Work environment characteristics have an important impact on organizational wellbeing in health care facilities. In the Apulia Region, a new COVID-19 hospital was planned, designated and built in a few weeks for the treatment of patients infected with SARS-CoV-2. To our knowledge, this hospital, together with “Fiera Hospital” in Milan, are two of the few buildings worldwide that have been converted into new health care facilities with intensive care center units to treat COVID-19 patients, and this is the first study assessing organizational wellbeing in a newly designated COVID-19 hospital.

Aims: To detect and assess the strong points, criticality, and perceptions of wellbeing/discomfort of health care workers engaged in the management of the current health emergency.

Method: The study was conducted on 188 health care workers, with the “Multidimensional Organizational Health Questionnaire.”

Results: We found an overall positive level of organizational wellbeing. The more positive dimensions were “Collaboration between colleagues,” “Organizational efficiency” and “Room Comfort.” Conflict situations in the workplace were poorly perceived. A very low rate of absenteeism from work was also observed.

Conclusions: Our results show the effectiveness of the organizational model adopted in the management of the COVID-19 hospital, especially in view of the work and emotional overload of the personnel called to face the epidemiological emergency on the frontline, which did not adversely affect the psychophysical conditions of the workers. The success of this model is related to the coexistence of all levels of care required during any type of health emergency in a single structure, paying particular attention to the architectural, functional, and procedural aspects of health care and to the so-called “humanization” of care.

KEYWORDS
 organizational wellbeing, COVID-19 hospital, health care workers, job performance, job satisfaction


Introduction

In Italy, as in most European countries, legislation underlined the importance of ensuring organizational wellbeing, health and quality of life in the workplace.

Organizational wellbeing can be defined as “the ability of an organization not only to be effective and productive but also to grow and develop, ensuring an adequate degree of physical and psychological wellbeing of its workers” (1).

Several studies have shown that work environment characteristics have an important impact on organizational wellbeing in health care organizations (2–5), producing significant physical and emotional consequences for health care workers (2, 6), and affecting the quality of job performance and patient care (2, 7–9). In fact, whenever a health organization creates a working environment that encourages organizational wellbeing, workers engage in positive behaviors that contribute to improving the quality of care (2, 10).

Essentially, an organization can be described as “healthy” if its workers are fully satisfied and consider the organization to be effective and productive (1, 2, 11).

Several authors have shown that work-related stress, a lack of job satisfaction and poor organizational wellbeing may lead to issues such as absenteeism (12), a reduction in productivity, low motivation, limited expectations, a lack of commitment, and increased complaints from patients/users (11). Furthermore, several studies found that these conditions negatively affect worker health, increasing the risk of psychosomatic disorders, emotional exhaustion and burnout. In contrast, other scientific publications have indicated that in workplaces in which employees are satisfied, there are several benefits to employees' psychophysical health and they have increased positive feelings (happiness, general satisfaction, motivation and productivity) (2).

Some studies affirm that the kind of job, interprofessional relationships, the level of responsibility, an adequate level of decision-making autonomy and career development affect the level of occupational wellbeing and job satisfaction. Conversely, variables such as an authoritarian management style, inadequate planning and organization of care activities, organizational constraints, heavy workloads, interpersonal conflict and hierarchical interprofessional relationships may result in job dissatisfaction and discomfort (2, 11).

Following the advent of the health emergency resulting from the spread of the COVID-19 pandemic, health care companies had to implement rapid changes, affecting both the workload of health professionals and company organizations, resulting in a complete disruption of the work routine.

All these factors, together with the restrictions and social isolation imposed by the lockdown period and pandemic, resulted in physical and psychological damage to health workers, compromising the so-called “organizational wellness.”

Indeed, according to different scientific studies, during the pandemic, health workers have suffered disorders such as anxiety, depression, and circadian rhythm disruption (13, 14) more often than the general population, and overwork was the main factor responsible for the onset of stress and psychological discomfort (15).

Thus, health and quality of life in the workplace have become of great interest in health management, requiring an analysis of workers' needs (16) and health prevention strategies that focuses particularly on necessities that emerged during the COVID-19 pandemic. It is also important to evaluate the physical and mental states of health workers, as their health conditions may affect the effectiveness of patient treatment and protection (2).

In Bari, southern Italy, a new COVID-19 hospital was built for treatment of patients infected with SARS-CoV-2. This hospital was commissioned by the Apulia Region in collaboration with the University Hospital Policlinico of Bari and built in the pavilions of “Fiera del Levante,” a fair quartier of Bari, where an international trade fair takes place every year. To our knowledge, this hospital, together with “Fiera Hospital” in Milan, are two of the few buildings worldwide that have been converted into new health care facilities with intensive care center units to treat COVID-19 patients. This has led to the lack of studies in literature on the role and impact of new COVID-19 designated hospitals on organizational wellbeing and physical and mental states of health workers.

Therefore, the aim of this study was to detect and assess the strong points, criticality, and perceptions of wellbeing/discomfort of health professionals engaged in the management of the current health emergency in the “Fiera” COVID-19 designated hospital.



Materials and methods


Participants and procedure

The survey was conducted by the Complex Operative Unit of Occupational Medicine of the University Hospital of Bari, in collaboration with the Health Department of Presidium for maxi-emergencies located in the pavilions of Bari's “Fiera del Levante.”

In June 2021, an e-mail containing information about the aim of the research, the tool used, and the method and timing for the collection of questionnaires was sent to all 198 health professionals employed in the COVID-19 Hospital. We used the e-mail survey method in order to collect data on the largest population possible, in the shortest time and at the lowest cost, without taking too much time away from the health care workers involved in the fight against COVID-19. Furthermore, this survey has already been used by several public administrations.

From the 7th to 14th of June 2021, during the third SARS-CoV-2 epidemic wave in Apulia Region, after providing written informed consent, a total of 188 health care workers (95% adhesion rate) participants completed, on a voluntary and anonymous basis, the questionnaire received by e-mail. A total of 10 health care workers did not provide written informed consent within the deadline and were excluded from the study.

All subjects were informed that data from the research protocol would be treated in an anonymous and collective way with scientific methods and for scientific purposes in accordance with the principles of the Declaration of Helsinki. Ethical approval was not necessary because all medical and instrumental examinations were performed according to Italian law concerning the protection of workers exposed to occupational risks (D.Lgs. 81/2008).



Measures

The detection tool used was the “Multidimensional Organizational Health Questionnaire” (MOHQ) (17). This validated questionnaire, designed by the Department of Psychology of the University “La Sapienza” of Rome, was developed to define the “health state” of an organization by analyzing the relationship between individual and workplace contexts and identifying areas that need changes to improve working conditions.

The questionnaire explores the 12 dimensions of organizational wellbeing and each of the investigated dimensions corresponds to precise items in the questionnaire (Table 1).


TABLE 1 Correspondence between “organizational wellbeing dimensions” and questionnaire items.
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The updated version of the questionnaire consists of 67 questions divided into eight parts. The questionnaire items included personal, environmental and work history data (questions 1 to 15), characteristics of the working environment (questions 16 to 56), workplace safety (questions 57 and 58), characteristics of the job and tolerability of assigned tasks (questions 59 and 60), feelings experienced in workplace (questions 61 to 63), psychophysical wellbeing of the worker (questions 64 and 65), openness to innovation (question 66), and suggestions to improve the work organization (question 67).

In all sections of the questionnaire, excluding the personal data and suggestions, the information was collected through a 4-point Likert measuring scale, ranging from a minimum of NEVER (score equal to 1) to a maximum of OFTEN (score equal to 4).

The Likert scale allowed us to calculate the average score for each of the 12 dimensions. Generally, a high score coincides with a positive evaluation of the dimension. The correspondence between a high score and positivity does not always occur for all dimensions. In fact, for some dimensions (conflict management, stress perception, job demands, negative indicators of satisfaction, psychophysical disorders), it was necessary to reverse the method of scoring to standardize the reading of the results. Therefore, these indicators have a negative connotation if they are perceived as very present in the organizational context.

The overall results of the whole sample are summarized into the “General Profile,” which is representative of the different values recorded in each of the organizational health dimensions. The procedure used to define the “General Profile” required the calculation of the average value for each dimension; then, the mean value of the graph for the “General profile” was obtained by summing the average score of each dimension and, subsequently, dividing it by the total number of dimensions.

The representation in a single graph (“General Profile”) allowed an immediate comparison of the dimensions. Thus, all dimensions that exceed the general average value (shown in the graph with a dotted line) represent the fields perceived by the study population as most positive in relation to organizational wellbeing. In contrast, all dimensions with a score below the general average represent the fields that the study population perceived as critical.

In this study, data analysis was performed using IBM SPSS Statistics Version 26. We used descriptive statistics (percent, mean and standard deviation) and the chi-square test for data analysis.

P < 0.05 were considered statistically significant.




Results


Sample characteristics

The overall sample consisted of 188 health care workers. The mean age was 36.8 years. Table 2 shows the general characteristics of the study population.


TABLE 2 General characteristics of the study population (n = 188).
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General profile

The general profile (Figure 1) represents the average score obtained by the whole sample in each of the 12 dimensions. It gives an indicative “picture” of organizational wellbeing. The dotted line represents the general average value of the 12 dimensions (3.3).


[image: Figure 1]
FIGURE 1
 General profile. The dotted line represents the general average value of the 12 dimensions (3.3).


This value indicates a positive level of organizational wellbeing, according to the interpretative parameters suggested by the authors of the MOHQ questionnaire (Table 3).


TABLE 3 MOHQ: data interpretation criteria (17).
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A histogram analysis (Figure 1) showed that the dimensions with values lower than the general average were “Job demands” (2.3), “Stress perception” (2.3), and “Organizational fairness” (3.2). “Psychophysical disorders” was in line with the average (3.3). The remaining dimensions had values that exceeded the general average; in particular, “Collaboration between colleagues” (3.7), “Organizational efficiency” (3.6) and “Room Comfort” (3.6) showed the highest values.

Furthermore, comparing the same dimensions with the cut-off of 2.6 suggested by the authors of the MQHQ questionnaire, only “Job demands” (2.3) and “Stress perception” (2.3) showed a negative evaluation.



Disaggregated profiles
 
Critical dimensions

The analysis of the “Job demands” dimension (Table 4) showed an average value of 2.3. In particular, the factor with the lowest average value was “Direct responsibility for work” (1.6±0.68), followed by “Frequent contact with people” (1.9±0.78). In contrast, the “Isolation” factor showed the highest average value (3.3±0.85), comparable to the mean value of the general profile.


TABLE 4 Job demands*.

[image: Table 4]

The evaluation of the connection between demographic characteristics and the perception of job demands (Table 5) showed that single civil status had a negative significant relationship with the perception of job demands (p < 0.038).


TABLE 5 Demographic characteristics and job demand dimension.
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The “Stress perception” dimension (Table 6) showed an average value of 2.3. The analysis of the data underlines that the most critical aspect is the perception that “The job totally consumes me” (1.8 ± 0.82). Moreover, the other factors (“The work tasks to be performed cause excessive fatigue” and “The work tasks to be performed cause excessive stress”) also showed an average value that was lower than the general value (2.4 ± 0.8 and 2.6 ± 0.94, respectively).


TABLE 6 Stress perception*.
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The evaluation of the relationship between demographic characteristics and stress perception (Table 7) showed that subjects with a length of service <1 year had the lowest perception of work-related stress (p < 0.011).


TABLE 7 Demographic characteristics and the stress perception dimension.
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The assessment of “Organizational fairness” (Table 8) showed an average value of 3.2, compared to the average value of the General Profile. However, the “Commitment to work and personal initiatives are appreciated” item showed a mean value of 3.4 ± 0.75, which was higher than the general average value of the 12 dimensions.


TABLE 8 Organizational fairness.
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In the calculation of the mean value, the item “Economic incentives are distributed on the basis of performance efficiency” was excluded, as only 1% of the participants responded.

For the “stress perception” dimension, the relationship between demographic characteristics and organizational fairness (Table 9) showed that subjects with a length of service <1 year had a better perception of organizational fairness (p < 0.011).


TABLE 9 Demographic characteristics and the organizational fairness dimension.
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Favorable dimensions

The “Collaboration between colleagues” dimension was the dimension with the highest average value (3.7).

Table 10 shows the average value and standard deviation for each item of this dimension. We found very high values for the items concerning the availability of workers to meet the needs of the organization and their colleagues, with values of 3.85 ± 0.36 and 3.76 ± 0.50, respectively.


TABLE 10 Collaboration between colleagues.
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The “organizational efficiency” dimension (Table 11) showed a mean value of 3.6. The analysis of the items highlighted positive results, especially about the presence of tools and resources to better perform the job (3.77 ± 0.5) and job satisfaction (3.73 ± 0.52).


TABLE 11 Organizational efficiency.
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Table 12 represents the “room comfort” dimension. The assessment of the 8 factors showed average values that were constantly above the general mean value. We found that 81.4% of the workers appreciated the cleanliness and hygiene of the working rooms (average value 3.8 ± 0.49), while sanitary facilities, such as bathrooms and changing rooms, were assessed as excellent by 77.1% of the subjects (average value 3.73 ± 0.55).


TABLE 12 Room comfort.
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Regarding the other dimensions evaluated, “Satisfaction” (Table 13), “Openness to innovation,” “Job security” and “Management support” all showed an average value of 3.5. The “Conflict management” (dimension had a mean value of 3.4, and “Psychophysical disorders” was in line with the general average value (3.3).


TABLE 13 Satisfaction (positive and negative indicators).
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Regarding positive indicators, “Sense of belonging to a team,” “Desire to work” and “Excellent work relationship” were the most expressed indicators in the study population. Regarding negative indicators, gossip was the most frequently cited factor by workers, with a mean value of 3.0, which was slightly below the general average (Table 13).

Workers perceived the working environment as open to innovation (especially regarding the introduction of new technologies and the optimization of working procedures, which results in coping with problems better) and safe.

Regarding managers, workers appreciated coherent management behaviors, their interest in work problems and their ability to treat workers fairly.

Conflict situations in the workplace were poorly perceived. In fact, approximately 79% of the workers declared the absence of psychological violence, and 127 subjects (65.4%) confirmed the absence of marginalization. Psychophysical disorders were found to be scarcely present, except for asthenia, which was often reported by 31.4% of the workers.

Finally, regarding the absences from work, we found that in the last 3 months, 84.6% of the health workers had not been absent for health reasons.





Discussion and conclusion

The present study investigated the strong points, criticality, and perceptions of organizational wellbeing of 188 health professionals engaged in the management of the current health emergency in the recently developed Italian COVID-19 hospital in the city of Bari, highlighting the relationship between the characteristics of the work context and psychophysical wellbeing of health care workers.

In health care companies, organizational success is achieved through several factors related to the human, relational and structural aspects of the organization. Health professionals, through their expertise, must provide quality care to patients. This aspect, combined with the psychophysical wellbeing of workers, affects the effectiveness of the provision of health services (2).

Stress and dissatisfaction at work are widespread conditions in health care personnel (18). In fact, various studies have confirmed that high stress levels in health care staff are connected to lower job performance and higher absenteeism. Conversely, several studies have evaluated the conditions promoting wellbeing, motivation, and job satisfaction (19), such as clear organizational objectives, good relationships with leadership, and adequate pay and working conditions (20, 21).

The health emergency related to the spread of the COVID-19 pandemic has led to a progressive increase in the complexity of work in the health care sector, complicating relationships with people and the ability to respond to user requests and resulting in an increased assumption of direct responsibility for work. Several studies have confirmed that during the pandemic, due to hard work in very challenging conditions, health care staff members were overworked, resulting in excessive physical and psychological efforts (22, 23).

In our study, the General Profile analysis (mean value 3.3) showed a positive level of organizational wellbeing, according to the interpretative parameters indicated by the authors of the MOHQ questionnaire (Table 3). Analyzing the 12 dimensions of organizational wellbeing in detail, only three dimensions were found to be below the average calculated for the general profile, and only two of these dimensions were found to be negative with respect to the authors' interpretation criteria (Table 3).

The first critical area expressed by the sample is the so-called “Job demands” dimension. The health care workers described their jobs as intense due to the fatigue of managing daily relationships with other people, the resulting excessive sense of mental strain, the anxiety connected to direct responsibility for work, and the general sensation of feeling overworked. This dimension is the picture of a highly involved job in the cognitive and emotional spheres. Regarding the relationship between demographic characteristics and the job demand dimension, the analysis of the tested demographic variables (age, sex, contract type, working time regime, position director status and working seniority) did not show significant differences, except for marital status. In fact, the “single” workers suffered more from the burden of job demands (p < 0.038). This result is in line with a previous Iranian cross-sectional study that observed a negative correlation between marital status and job strain in critical care nurses (24). This result may be explained by the possibility of sharing work problems with a partner and receiving emotional support.

The mean scores analysis of the single items of “Stress perception” confirmed the intensity of the work as the main critical area: health workers described their job duties as stressful and exhausting. It follows that the work is often perceived as all-encompassing, as stated by 40% of the subjects. The statistical analysis highlighted a lower stress perception and a perception of better organizational fairness in subjects with less working seniority (p < 0.011). Research from the University of Nottingham showed how work-related stress tends to increase with age, peaking between the ages of 50 and 55 years. In fact, older workers have greater difficulties adapting to change, partly due to health problems and family responsibilities (25).

However, regarding the direct question being useful in quantifying the burden resulting from the characteristics of their work, 77.7% of the employees reported that overworking did not cause difficulties.

Regarding the third critical dimension (“Organizational fairness”), the three assessment factors (“Career opportunities for everyone,” “Appreciation of commitment/initiatives,” “Opportunities of improvement”) had no significant deviation from the mean value of the “General profile.”

Therefore, these factors assess subjective perceptions of slight discomfort. In addition, the evaluation of the “Appreciation of commitment/initiatives” factor showed that more than half (57%) of the workers considered their commitment to work and personal initiatives was fully appreciated. Furthermore, the evaluation of the “Organizational Efficiency” dimension showed excellent results. In particular, the “Development of professional/individual qualities” factor had an average score of 3.53, and 76.1% of the workers said they felt fully satisfied at the end of the working day. As further confirmation, the “Openness to innovation” dimension highlighted the ability of the organization to enhance the development of new skills in workers, as well as the willingness to introduce new professional figures to staff.

The dimensions that evaluated interactions with colleagues had the highest score (3.7). Eighty-five percent of the workers confirmed an optimal collaboration with colleagues (3.83±0.43), which was perceived as a source of work support and affective support. In the same way, management support was favorable (3.5), mainly due to the involvement shown by the managers toward the problems of the staff, their consistent behaviors and their fair treatment of workers. Approximately 66.5% of the participants reported the absence of conflicts with their superiors. To confirm how positive human interactions at all levels in the working environment are beneficial to the psychophysical health of workers, an analysis of positive indicators revealed the workers' perceptions of excellent working relationships, the sense of belonging to the team, the desire to go to work, personal satisfaction, and the sharing of work activities. The scientific and medical literature shows consistent findings about the importance of positive relationships between colleagues in the workplace. Tran et al., in a survey of 303 hospital nurses, demonstrated a lower level of job stress and higher commitment in a working environment characterized by good relationships between colleagues; in addition, the results of this study showed that high-quality relationships between leaders and their staff improved job performance (26). The importance of a positive working environment was confirmed by a recent study in which Rasool et al. suggested that a toxic work environment had a negative impact on employee engagement, spreading negative feelings among colleagues. Feelings arising from a toxic work environment (e.g., harassment, bullying or ostracism) can lead to excessive stress, burnout and anxiety among workers. The same authors showed that when workers perceived support from the organization, they increased their engagement and their sense of belonging to the organization was enhanced (27).

In our study, the job satisfaction expressed by the participants was confirmed by the good results obtained in the evaluation of negative indicators and psychophysical disorders manifested in the last 3 months. In a recent review about the impact of COVID-19 on the mental health of health care workers, De Kock et al. highlighted that high levels of stress and anxiety have been shown to decrease staff morale, increase absenteeism, and cause lower levels of work satisfaction and quality of care (28).

In our sample, asthenia, sleep disturbance and anxiety were the most frequent problems, affecting only 6.9, 11.2, and 6.9% of the sample, respectively. This state of wellbeing was confirmed by the data about absences from work: in the last 3 months, 84.6% of the health workers had not been absent for health reasons.

Regarding the characteristics of the working environment, it has long been known that the physical environment of a health care facility can affect patients and staff. In a review of the physical characteristics of the indoor environment in health care facilities, the authors suggested that the acoustic environment, ventilation system, air conditioning system, thermal environment, visual environment (e.g., lighting and views of nature), ergonomic conditions and furniture have beneficial effects for the wellbeing of patients and staff (29). In our study, the “Room comfort” dimension had a mean score of 3.6, followed by the “Job security” dimension (3.5). Most of the sample (81.4%) had a very positive view of the cleanliness of the working environment, the condition of the building (71.3%) and the lighting (70.7%). A total of 86.7% of the participants perceived a high involvement of the organization in health and safety in the workplace.

The assessment of organizational wellbeing allowed us to obtain an overall picture of the working atmosphere and to indicate important strategies to improve it and the services provided.

On the basis of the useful suggestions provided by the interviewed staff to improve organizational wellbeing, the first intervention to be put in place is the valorisation of the staff (47.3%), followed by the identification of an incentive distribution system that can reward staff for the work performed (31.9%).

Our study had certain limitations. First, the questionnaire used did not allow us to stratify the result according to the professional category of health care workers. Second, the assessment of individual psychological characteristics is lacking, although it is an important element in fully characterizing wellbeing in the workplace. It would therefore be advisable for future studies to focus on this aspect. Despite these limitations, these results could help to define and structure paths for change and training activities for workers to improve the work context. In particular, from the analysis of the identified criticalities and from the considerations of the workers, various operating strategies were derived:

- Enhancement of personnel and meritocracy, allowing operators to carry out an activity for which they have been trained, in which their performance is the best possible and the incentives are proportionate to the results achieved.

- Evaluation sheets to redistribute assignments by skills.

- “Internal working model” seminars through which a worker can face and solve stressful events.

- Improvement of procedures to facilitate the performance of demanding activities.

- Early detection and intervention of risk situations (i.e., stress, burnout).

- Training activities.

- Focus groups for sharing critical issues connected to emotional experiences that are related to work.

- Optimizing work and life balance, managing working time in a more flexible way, aiming at the result and not at the number of working hours.

Our results show the effectiveness of the organizational model adopted in the management of the COVID-19 hospital in Bari, especially in view of the work and emotional overload of the personnel called to face the epidemiological emergency on the frontline, which, however, did not adversely affect the psychophysical conditions of the workers.

The success of this model is related to the coexistence of all levels of care (medical, surgical, services) required during any type of health emergency in a single structure. Moreover, the importance of paying particular attention to the architectural, functional, and procedural aspects of health care and to the so-called “humanization” of care has been realized. All these factors show that the place where therapies are carried out can influence outcomes, helping to improve the job performance of health workers and the psychophysical conditions of patients.
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The agriculture sector is a traditional economic pillar of many emerging economies. However, it is facing greater occupational health and safety (OHS) challenges in Pakistan, and its performance is continuously decreasing. An effective OHS implementation provides better control over OHS challenges and may help to restore its former glory. Therefore, this study aims to explore different organizational decision-making styles and safety accountability to put OHS into practice in this sector. Based on institutional theory, a theoretical framework was developed. Two hundred and eighty-seven agriculture farms in Punjab, Pakistan were surveyed and analyzed using SmartPLS 3.3.7. The findings revealed that implementation styles (rational and incremental) and safety accountability positively impact OHS implementation. Similarly, the moderating role of mimetic motives was found positively significant in the relationship between rational style and OHS implementation, and negatively significant in the relationship between incremental style and OHS implementation. While no moderating effect of mimetic motive was found between safety accountability and OHS implementation. This study suggested that OHS implementation should not be viewed as a social or technical issue alone. Strategic arrangements should be made at the organizational level to gain better control over OHS challenges by considering the institutional environment in which the organization operates.
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Introduction

The OHS implementation at the organizational level in the 21st century has long been a cause of concern. According to International Labor Organization (ILO), OHS means the science of anticipation, recognition, evaluation, and control of hazards arising in or from the workplace that could impair the health and well-being of workers, considering the possible impact on the surrounding communities and general environment (1). Based on the definition, it is the prime responsibility of any organization to provide a safe working environment and consider the health and well-being of all stakeholders. In the OHS domain, work-related diseases and injuries are the major occupational health problem (2, 3). The report by Workplace Safety and Health Institute of 2017 revealed that approx. 2.78 million deaths occur annually across the world (2). It further highlighted that 86.3% of the total deaths were attributed to occupational diseases and 13.7% to fatal accidents. Based on ILO (4) assessments, more than 2.3 million workers die each year from work-related diseases and injuries, 160 million suffer from non-fatal work-related diseases, and 313 million from non-fatal injuries. Therefore, concerns about OHS are widespread across both industrial and emerging economies (5, 6). For instance, in Great Britain, 123 workers died per 1,000 in work-related accidents in 2021-22 (7). Additionally, the report found that construction and agriculture have the highest rates of work-related accidents. Similarly, more than 1,700 work-related accidents were reported until March 2022 in Malaysia, while agriculture was the second most affected sector after manufacturing (8). In Pakistan, agriculture is a prominent sector for worker-related injuries and deaths. This sector accounted for 29.25% of workers' deaths in 2020-21 (9). Consequently, work-related injuries and deaths implicate an imminent cost on the socioeconomic systems, destabilizes the worker earning capacity, and adversely affect the nation's productivity level (10). According to the recent estimates of ILO (4), more than 4% of the world GDP per year is lost as a result of work-related diseases and injuries which rises to 6% in emerging economies.

In recent decades, the OHS domain has gained popularity both in the industrial and scholarly world. The OHS implementation has directly supported the Sustainable Development Goals (SDGs), like SDGs 3.9, 8.8, and 16.6 (11). Ivascu et al. (12) argued that OHS facilitates organizations to achieve sustainability and innovation performance. Fonseca and Carvalho (13) stated that organizations having OHS certification performed better to achieve sustainable development goals. Additionally, Zorzenon et al. (14) posited that OHS and digital technologies help to promote SDGs. Ávila-Gutiérrez et al. (15) claimed that OHS must be aligned with current industry norms to achieve the SDGs and smooth transition from Industry 4.0 to 5.0.

A considerable number of study has been published on occupational health and safety. These studies are more focused on oil and gas (16), transportation (17), manufacturing (18), and mining (19). However, agriculture is the most neglected sector in terms of OHS implementation. For example, there is a lack of empirical evidence in agriculture, especially in agro-based economies like Pakistan. Although few researchers attempted to perform empirical research in agriculture or related sectors in Pakistan (10, 20, 21). However, the prior studies contextualized OHS as a human indicator like gender (21) and occupations (16). Noman et al. (10) argued that organizational and human perspectives must be examined separately to understand the OHS setups in developing countries better. Based on organizational context, a decision strategy is considered a vital factor in promoting OHS implementation. Andrews et al. (22) argued that organizational decision-making styles (rational & incremental) are vital to achieving OHS implementation. Likewise, Otok et al. (23) claimed that organizational decision-making styles help to mitigate disaster risk in developing countries. Additionally, in the era of COVID-19, safety accountability is a prominent enabling factor for OHS implementation at the organizational level (24). Although the OHS research domain has gained significant attention, several lines of inquiry need urgent action, like organizational strategic decision-making style (22, 23), and safety accountability (24). Additionally, Ju et al. (25) claimed that some external stimuli or motives influence a firm's strategic actions to promote OHS implementation. Generally, these motives are known as mimetic motives. Taylor and Buumba (26) argued that mimetic motives affect the OHS implementation practices in the service sector. They further argued that more research is required in other sectors of the economy.

Despite being a vital and integral aspect of organizational objectives, OHS implementation has rarely been studied. Notably, there is a lack of research that elucidates OHS implementation in the agricultural sector. Therefore, the present study aspires to investigate the impact of different organizational decision-making styles, safety accountability, and mimetic motives in OHS implementation by raising the research question that “how different types of organizational strategies impact OHS implementation?”. To address the research question, this study will be able (a) to evaluate the impact of organizational decision-making styles & safety accountability on OHS implementation and (b) to examine the moderating effect of mimetic motives on decision-making styles and OHS implementation. A number of contributions and implications will result from this effort once the research objectives have been achieved. For example, this study will enhance the theoretical understanding of institutional theory from an OHS implementation standpoint. Similarly, it will help managers to design OHS implementation programs, especially in the agriculture sector. Furthermore, the research findings may help national authorities to formulate policies regarding training and technology selection for OHS implementation. Most importantly, this study will provide the liberty to agriculture organizations to choose implementation style for OHS implementation as per their competencies, environmental uncertainties, and their desire to be like other organizations.

The following section presents the theoretical framework and hypothesis development. After that, material and methods, results and discussion of the findings are presented. Finally, the conclusion, limitations, and future research avenues are discussed.



Theoretical foundation and hypotheses development


Institutional theory and OHS implementation

Institutional theory refers to managing an organization's environment. Phillip Selznick initially defined its fundamental concept in the year 1949. Subsequently, John Meyer and Brian Rowan, as well as Paul J. DiMaggio and Walter W. Powell advanced it in 1977 and 1983, respectively (27). This theory not only explains how certain institutions influence the organization's behavior and decision-making process in which it operates but also why organizational structures and practices change (28, 29). Six key concepts make the basis of this theory: legitimacy, isomorphism, rational myths, loose coupling, diffusion, and the infusion of value (27). Collectively, these concepts ensure the survival of an organization in the institutional environment with both technical (i.e., capital and labor) and social (i.e., legitimacy and status) perspectives. Therefore, legitimacy and isomorphism are considered central assumptions of this theory.

As an essential organizational component, OHS implementation is seen as a social and technical aspect of managing an organization's environment. It reflects how an organization promotes health and safety at the workplace, which impacts several dimensions of performance, such as productivity, absenteeism, and employee satisfaction (30). Jilcha et al. (31) stated that implementation of the OHS requirements is not the only responsibility of internal stakeholders, but external stakeholders such as governing bodies, unions, insurance agencies, and other higher institutions are also equally responsible. For this reason, the institutional theory could result in better OHS implementation due to the effective involvement of both internal and external stakeholders.

Furthermore, various past research work [e.g., (32–38)] in occupational health and safety have employed this theoretical ground to understand the organizational behavior in responding to the OHS issues. The other strength of this theory is that it supports organizational transformation, even if the technical or economic advantages are lacking (39, 40). Therefore, this is also the reason that the present study employs the institutional theory to explain the influence of different institutions (i.e., factors) on OHS implementation.



Implementation style and OHS implementation

Implementation style is a process of putting a plan into practice. Pollitt and Bouckaert (41) emphasized that understanding the implementation dynamics of a program requires an awareness of implementation styles. Similarly, Andrews et al. (22) stated that the successful execution of a plan or program depends on a particular implementation style, which, as a result, has substantial significance for the performance of an organization. Several styles of implementation exist in the literature. However, researchers explicit them into two main categories: rational style and incremental style (22, 42). The rational style is a systematic and well-planned approach that prioritizes organizational changes and gets people to follow the precise procedure to adopt these changes. Whereas incremental style is a fluid nature style of organizational change which encourages modification step by step based on the ground realities (22). Past studies revealed mixed findings on implementation styles. For example, Andrews et al. (43) used these implementation styles to check service performance in public organizations. The study revealed that no implementation style by itself is effective, but that style is contingent on organizational strategic orientation. Similarly, Andrews et al. (22) studied the individual and combined effect of rational and incremental implementation styles in public sector organizations in Turkey. It found that the organization performs better that use a combined implementation style more than those that emphasize a single style. Whereas the absence of a style may lead to worse performance. On the contrary, Balogun and Jenkins (44) explain that the rational style gives better results in reactive situations or crises. In contrast, the incremental style best suits managers to adopt in proactive situations. As the OHS program not only provides controls in proactive ways but also enables organizations to handle hazardous situations by remedial measures. Therefore, analyzing both implementation styles is important to assess which style leads to better OHS implementation. Thus, the following hypotheses are proposed:

H1: The rational style has a significant positive impact on OHS implementation but is greater than the incremental style.

H2: The incremental style has a significant positive impact on OHS implementation but less than the rational style.



Safety accountability and OHS implementation

Safety accountability is essential for OHS implementation. It creates and establishes in each employee a sense of obligation to perform assigned tasks effectively and efficiently. For example, management is responsible to design policies and procedures, clarify roles and responsibilities, provide appropriate training and infrastructure, and granting employees sufficient authority to do their part in OHS implementation well (45). Similarly, it is the responsibility of safety personnel to encourage management and all other employees to OHS implementation. It is because OHS implementation is an organization-wide effort. The safety department or safety personnel cannot ensure its success on their own alone. Therefore, everyone in the organization is responsible for its success (46). However, without safety accountability, a safety program implementation is likely to be unsuccessful or only ceremonial. Kim et al. (46) argued that an organization cannot achieve safety excellence until its management and all other employees are not accountable for their measurable responsibilities. Moreover, Mlynek (47) stated that safety accountability is not a punitive strategy but rather a proactive means of fostering a culture of responsibility. As such, the following hypothesis was developed:

H3: Safety accountability has a significant positive impact on OHS implementation.



Moderating role of mimetic motives and OHS implementation

Mimetic motives refer to the extent to which an organization implements a program by mimicking the best practices of leading organizations in an attempt to gain legitimacy. This trend is most common in developing countries because it saves both cost and time (48). Moreover, Ansari et al. (49) argued that mimicking behavior consist of two perspectives; laws & regulations, and societal norms & values. The first perspective stems at to achieve legitimacy, which is vital in securing resources for continued existence over the long run (29). Whereas the second perspective is of moral origin, which emboldens ethical and responsible behavior regardless of the outcomes (28, 50).

McBain-Rigg et al. (51) identified peer-to-peer networking, industry representatives, government, and media as the most influential agents for safety implementation in the agriculture and fishery sector of Australia. Similarly, Iatridis et al. (52) found that governmental authorities, NGOs, and the local community are mimetic motives that influence them to commit fully to certify management standards, such as OHSAS 18001. Another perspective proposed by DiMaggio and Powell (39), is that mimetic motives are especially relevant in those organizations where technology is poorly understood, the environment is uncertain, and goals are ambiguous. Thus, based on institutional theory, this study understands mimetic motives as institutional motives that push organizations to adopt OHS implementation as strategy implementation. Furthermore, this study expects that the organizations that have a strong influence from mimetic motives, their decision-making styles for implementation, and safety accountability would be high for OHS implementation. This indicates moderating effects of mimetic motives on the relationships between exogenous and endogenous variables. Therefore, it is necessary to explore the role of mimetic motives in implementing the OHS. Thus, the following hypotheses were developed.

H4: Mimetic motives significantly moderate the relationship between rational style and OHS implementation.

H5: Mimetic motives significantly moderate the relationship between incremental style and OHS implementation.

H6: Mimetic motives significantly moderate the relationship between safety accountability and OHS implementation.




Materials and methods


Study area and population

This study focused on the province of Punjab (31.1704° N, 72.7097° E). It is most prominent in agriculture production and has the most significant share in the national economy compared to other provinces. Therefore, the targeted population was all agricultural farms in this province. The latest provincial government statistical record showed that there are 5,249,800 agriculture farms in the whole province (53). Although all districts in the province of Punjab are notable for different varieties of agricultural products. However, the district Bahawalnagar, Bahawalpur, Bhakkar, Sargodha, Multan, Pakpattan, Okara, Jhang, and Layyah were chosen purposively as the study area because these districts contain large farms, and it is assumed that large agriculture farms have dedicated safety personnel and resources to cope with OHS issues.



Unit of analysis

The agriculture farm was chosen as the unit of analysis because this study is aimed at providing a holistic view of OHS implementation in the agriculture sector of Pakistan. Moreover, the respondents of this study participants were safety person-in-charge (i.e., owners, OHS managers, OHS officers, or OHS representatives). These individuals were selected as respondents for three main reasons. First, they are linked with all activities of other departments and speak for OHS at the executive level. Second, they have sufficient practical and professional knowledge to implement the latest OHS programs. Third, these people provide reliable information due to their key role in OHS implementation and continuous monitoring.



Sample size and sampling technique

The G*Power software of version 3.1 was used to calculate the minimum sample size, as recommended by Joseph et al. (54) and Memon et al. (55). A sample size of 153 was calculated with the settings of statistical power of 95%, probability error of 5%, and with a medium effect size of 0.15 for four predictors and three interaction terms. The agricultural farms were selected through purposive sampling. This technique was applied because a comprehensive and up-to-date list of agriculture farms was not readily available. Kumar (56) described that the purposive sampling technique is more suitable, where a complete list of the total population is unavailable to researchers.



Measures and data collection producer

The questionnaire was divided into two sections. The first section contains the demographics of the respondents, such as gender, age, qualification, designation, working experience, nature of business, farm type, and number of employees. Whereas the second section includes the measures of study constructs. The measures of both rational style (5-items) and incremental style (5-items) were adapted from Andrews et al. (22). The items of safety accountability were adapted from Molenaar et al. (57), which contains four items in total. Similarly, the three items for measuring mimetic motives were adapted from Hillebrand et al. (58). Finally, the intention for OHS implementation was measured with four items adapted from Hossain et al. (59). Moreover, the data of the second section was collected on a 7-point Likert scale from 1 (“strongly disagree”) to 7 (“strongly agree”). Keeping the education level of respondents in mind, the questionnaire was translated into Urdu and sent to one academic person and two OHS professionals (i.e., OSH consultants) for content validity. After their feedback, a pre-test with 37 actual respondents was also conducted to confirm the comprehension and reliability of the questionnaire. No major amendments surfaced, aside from a slight change in wording. Moving forward, a paper-based questionnaire was personally handed over to respondents. The questionnaire distribution with this method was aimed at generating a higher response rate (60). A cover letter, stating the confidentiality of data and the nature of the study, was also attached to each questionnaire. A total of 400 farms were targeted through different channels. Moreover, data was collected in a single sitting, specifically from January 2022 to April 2022.



Data analysis

The PLS-SEM technique was adopted to examine the theory-based conceptual model that is specified in Figure 1. More importantly, this technique provides robustness in analysis and does not rely on data distributional assumptions (54). Two steps are strictly followed. In the first step, the reliability and validity of constructs were assessed through outer loadings, composite reliability (CR), and average variance extracted (AVE). HTMT was also examined to confirm the establishment of discriminant validity. This is then followed by structural model estimation. This step includes the assessment of the coefficient of determination (R2), path coefficient (β), effect size (f2), predictive relevance (Q2), model fit, and PLS prediction. Furthermore, a bootstrapping procedure with 5,000 iterations was used to test the significance of hypothesized relationships. Besides, moderation was evaluated using an orthogonalization approach (54). Data were analyzed using SmartPLS of version 3.3.7 (61) and SPSS of version 25.


[image: Figure 1]
FIGURE 1
 Research framework.





Results


Demographics Findings

Most of the participants were men (97.91%) with an age bracket of 31–40 years (47.04%) and had a bachelor's qualification (72.82%). Those who responded as safety in-charge persons (i.e., safety manager, safety officer) accounted for 47.73%, while those who responded as safety representatives or owners were 52.27%. The majority of farms had employees below 50 (79.10%) and livestock nature of business (41.11%). Moreover, private agriculture farms participated in this survey the majority (95.47%). The detailed findings of demographics are illustrated in Table 1.


TABLE 1 Demographic findings.

[image: Table 1]



Common Method Variance (CMV)

The data on all study constructs were collected in a single sitting and from the same respondent, common method bias could be a potential problem. Three remedies were used to alleviate this problem. First, the participants were informed that there were no wrong or correct answers and that their responses would be anonymous and would not use for their performance evaluation. Additionally, the readability and comprehension of all the items were improved by keeping the question specific and concise by avoiding ambiguous terms (62). Second, Harman's Single Factor test was carried out to check the common method bias in the data. In this approach, all eighteen items were loaded to a single factor using principal component analysis with the varimax rotation method. The single factor explained variance of 28.271%, far below the 50% threshold. Third, a full collinearity test for both endogenous and exogenous variables was applied to examine this problem. The pathological (inner) VIF for all constructs ranged from 1.091 to 1.121, which is less than 3.30 (63), confirming again that CMV is an unlikely threat to this study.



Measurement model assessment

The framework of the current study contained three exogenous, one endogenous, and one moderating construct. All were proposed as first-order reflective constructs. Therefore, the recommendations of Joseph et al. (54) were followed for measurement model assessment. Convergent validity and internal consistency reliability were assessed in the first step, while discernment validity was assessed in the later step. For convergent validity, the factor loading of all items must be higher than 0.703, and the average variance extracted (AVE) should be equal to or higher than the threshold of 0.500 for each scale. Whereas Cronbach's alpha and the composite reliability (CR) of all the reflective constructs must exceed 0.700 to show internal consistency reliability (54). The findings are tabulated in Table 2. It revealed that Cronbach's alpha, CR, and AVE values met the threshold criteria. Similarly, the factor loadings of all indicators, excluding RS5, were also found to be above 0.703. However, RS5 was retained due to three reasons. First, this indicator was vital and of absolute importance for the study. Second, the value of factor loading was very close to the threshold. Third, the AVE value of the relevant construct was meeting the threshold criteria without excluding it. Thus, the constructs of the proposed model were found to have satisfactory convergent validity and internal consistency reliability.


TABLE 2 Measurement model: VIF, internal consistency reliability and convergent validity.

[image: Table 2]

Henseler et al. (64) suggest that the Heterotrait-monotrait (HTMT) ratio of correlation should be tested for discriminant validity. It reflects the distinction of the framework's constructs (63, 64). According to recent literature, the HTMT ratio is more precise and preferred than the Fornell and Larcker criterion and cross-loading method (54). The maximum threshold value of 0.85 indicates sufficient discriminant validity of the constructs (65). The results presented in Table 3 demonstrate that HTMT < 0.85, meaning that the study's constructs are distinct. Hence, sufficient discriminant validity exists.


TABLE 3 Measurement model: Discriminant validity (HTMT0.85).
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Moreover, multicollinearity was also checked through the outer variance inflation factor (VIF) of all items before testing the structural model. Joseph et al. (54) recommend that checking VIF reduces the biasness in the hypothesized relationships. The values of outer VIF ranged from 1.443 to 2.689 (see Table 2), which were far below 3.3 (63), showing no multicollinearity problem in the data.



Structural model assessment

Following that, the model's path quality, exploratory power model, and strength of the proposed hypotheses were examined in the structural model assessment. The path quality was estimated through PLS blindfolding procedure using the Q2 value. The Q2 value greater than 0 shows a predictive accuracy of the model (65). Additionally, the Q2 value of 0, 0.25, and 0.50 represents small, medium, and large predictive relevance of the path model. Table 4 revealed a Q2 value of 0.260 which means that the model had a medium-size predictive accuracy.


TABLE 4 Structural model: Path quality and exploratory power.
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The exploratory power of the model was estimated using coefficients of determination (R2) of the endogenous construct (i.e., OHS implementation). The R2 value tells the total variance explained in the endogenous construct by exogenous constructs (66). The R2 value for OHS implementation indicated a medium exploratory power without a moderator and substantial with a moderator (see Table 4). It means that mimetic motives as a moderator increase the 6% exploratory power of OHS implementation, which is accounted for by the organization's decision-making style for implementation (i.e., rational and incremental) and safety accountability. Next, the strength and statistical significance of the proposed hypothesized relationships were tested. For this purpose, t-statistics and path coefficients (β) were evaluated using a bootstrapping procedure with 5,000 subsamples (63). Table 5 revealed that rational style (H1: β = 0.353, t = 6.069, p < 0.001), incremental style (H2: β = 0.319, t = 5.085, p < 0.001), and safety accountability (H3: β = 0.120, t = 2.102, p < 0.05) are having positive significant impact on OHS implementation. Thus, all three direct hypotheses were supported.


TABLE 5 Structural model: Hypothesized relationship testing and effect size.
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Regarding moderation, the interaction terms were created in SmartPLS and analyzed using an orthogonalization approach. Joseph et al. (54) argued that the orthogonalization approach is an extension of the product indicator approach and gave better results than other approaches (i.e., two-stage, and product indicator). The results tabulated in Table 6 showed that mimetic motives (H4: β = 0.138, t = 2.113, p < 0.05) positively influenced the relationship between rational style and OHS implementation. Whereas mimetic motives (H5: β = −0.170, t = 2.275, p < 0.05) negatively moderate the relationship between incremental style and OHS implementation. However, contrary to hypothesized relationship, mimetic motives (H6: β = 0.094, t = 0.682, p > 0.05) were not found to have a moderating effect on the relationship between safety accountability and OHS implementation in either a positive or negative direction and hence rejected. Thus, two moderating hypotheses were found to be supported, and one was rejected. In addition, moderating effect of mimetic motives was also analyzed using a simple slop test. Figure 2A shows that the interaction effect of mimetic motives is consistent with the prediction of H4. The upward increasing slope showed that rational style and OHS implementation are positive for both low and high mimetic motives. However, OHS implementation is higher when there is a low rational style but for those with low mimetic motives. On the contrary, OHS implementation increased through rational style increased for those agriculture farms with higher mimetic motives. Similarly, Figure 2B shows that when the involvement of mimetic motives is low, the impact of incremental style is higher on OHS implementation. However, when mimetic motives are high, then the relationship between incremental style and OHS implementation is weakened.


TABLE 6 Structural model: Pls predict.
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FIGURE 2
 (A) Interaction of rational style and mimetic motives on OHS implementation. (B) Interaction of incremental style and mimetic motives on OHS implementation.


More to this, effect size (f2) was also calculated based on the recommendation of Chin (67). It measures the strength of a specific exogenous construct on an endogenous construct by mean change in the coefficient of determination (R2). Cohen (66) described the threshold of 0.35, 0.15, and 0.02 for substantial, medium, and small effect sizes. The statistics in Table 5 are indicative of small to medium effect size.

Likewise, the goodness of the model was also assessed in this study. A long list of fit indices such as standardized root-mean-square residuals (SRMR), unweighted least square discrepancy (d_ULS), geodesic discrepancy (d_G), Normed Fit Index (NFI), RMSEA, and CFI have been proposed in the literature. However, the standardized root-mean-square residuals (SRMR) index proposed by Hu and Bentler (68) is dominant as an approximate model fit criterion in the PLS-SEM context (69). Hu and Bentler (68) suggested a cut-off value of SRMR ≤ 0.08 for a good fit. The SRMR = 0.055 was estimated for this study, well below the threshold, indicating a good fit for the proposed model. It is worth mentioning that the absolute application of any fit measure remains not fully developed, and GoF assessment is unnecessary in general in PLS-SEM (65).

In the end, PLS Predict was used to check the out-of-sample predictive relevance (power) of the model with a default setting of k = 10 (70). As Q[image: image] > 0 and the prediction errors in this study are highly symmetrically distributed, a comparison of RMSE values of PLS-SEM and linear regression model (LM) was held as per the recommendation of Shmueli et al. (70). The results in Table 6 show that all indicators of OHS implementation hold true for PLS-SEM < LM, which confirmed the medium out-of-sample predictive power of the model.




Discussion

The agriculture sector deals with different occupational accidents, and consequently the need for increased intention of OHS implementation. The farm managers and workers are the ones who put OHS implementation into practice. As the implementation styles and safety accountability influence the OHS implementation, the relationship between the interaction of organizational decision-making styles (rational and incremental), safety accountability, and mimetic motives on OHS implementation were investigated. The findings revealed that mimetic motives, in combination with a rational style, had a positive and significant influence on OHS implementation. The interaction of mimetic motives and incremental style, on the other hand, has a negative but significant effect on OHS implementation. However, there was no substantial influence on OHS implementation when mimetic motives were coupled with safety accountability.

The positive impact of both rational and incremental styles on OHS implementation was supported. This is in line with the findings of Andrews et al. (22) who showed that incremental style is positively associated with a higher level of effectiveness but less than rational style. These findings imply that the agriculture sector may minimize occupational injuries and diseases by implementing the OHS program either in a rational or incremental fashion. However, it is worth mentioning that the rational style for OHS program implementation was sub-optimal to the incremental style in the context of the Pakistani agriculture sector.

Similarly, the interaction effect of mimetic motives with implementation styles (rational and incremental) on OHS implementation was also supported. However, the results were surprising. The interaction of mimetic motives with rational styles increased the impact of OHS implementation, while interaction with incremental style decreased the impact of OHS implementation. Taylor and Buumba (26) argued that a particular style typically depends on unforeseen circumstances, such as leadership vision, organizational climate, priorities, and resource availability. Moreover, it might be possible that current management would take pressure from trendsetters, business media, and their competitors to embrace OHS. Therefore, in the presence of these pressures, rational style along with mimetic motives may give better interactional results and may make it a better choice for OHS implementation. However, it might be concerning because such OHS implementation is usually ceremonial or superficial. On the contrary, Cândido and Santos (71) revealed that the implementation process requires a longer time for the successful execution of a program. Therefore, a number of factors such as change of leadership, and governance system of regulatory authorities might influence the OHS implementation. Given that implementation style may likely change with the change of management during the implementation phase of the OHS program or trend-setter's fashion become old or obsolete. Therefore, the interaction of incremental style and mimetic motives might result in a negative trend in OHS implementation.

Furthermore, the result showed a positive and significant impact of safety accountability on OHS implementation. Prior research has also emphasized the need to assign responsibilities to employees (46). Employees who feel empowered take responsibility for their safety (72) and hold themselves accountable (46). As a consequence, there is better OHS implementation, which reduces occupational injuries and diseases. Finally, the interaction effect of safety accountability and mimetic motives on OHS implementation was not supported. A possible explanation for this result is that safety accountability is generally perceived as a punitive practice, while mimetic motives encourage organizations to mimic best practices. Consequently, employees resist imitating such practices. Another possible reason might be the infancy stage of OHS implementation in the agriculture sector of Pakistan. OHS implementation is viewed as the responsibility of the OHS department or safety staff only. Therefore, other departments and employees bear no responsibility for safety.


Theoretical implications

This study has fourfold theoretical implications. First, it adds to the body of OHS literature by combining organizational decision-making styles, safety accountability, and mimetic motives for OHS implementation through the lens of institutional theory. Second, although the importance of safety management practices for OHS implementation has been proven in past studies, these constructs, to the best of our knowledge, have been brought together into a single model for the first time. Third, the organization's style of implementation and safety accountability are important predictors in achieving OHS implementation. However, this study contributes to the sense that the choice of implementation style depends on the organizational competencies and priorities. Finally, previous research such as Iatridis et al. (52) and Hillebrand et al. (58) have examined the interactive effect of mimetic motives in the context of the certified management system and customer relationship management implementation, respectively. This research has looked at its moderating effect in the field of OHS and has discovered that mimetic motives play a significant role in OHS implementation in the Pakistani agriculture sector.



Practical implications

Overall, the findings of this study have a number of practical implications for OHS professionals, OHS practitioners, and national authorities for better OHS implementation. First, the findings of this study might enable OHS professionals in designing and developing an OHS implementation program by keeping in mind the organizational competencies and priorities. Second, the findings may help OHS practitioners to execute OHS plans and procedures in accordance with the duties and responsibilities that have been assigned to them. Third, it may enable the national authorities in making better policies and decisions about OHS training, field demonstrations, and technology selection for OHS implementation. Fourth, it may help agriculture organizations to be vigilant about safety-related market developments, especially their competitors' best practices. This could help them to stay in business and gain legitimacy in the long run. Finally, the findings provide the liberty to agriculture organizations to choose an implementation style for OHS implementation as per their competencies, environment uncertainties, and their desire to be like other organizations.




Conclusion

We conceptualized OHS implementation as a positive gateway toward OHS management that is based on the organization's decision-making styles and safety accountability. By doing so, we hope to help OHS professionals and practitioners advance their knowledge about the complex phenomenon of fear of failure in OHS implementation. Thus, OHS implementation should not be viewed as a social or technical issue alone. Instead, arrangements should be made at the organizational level to gain better control over OHS challenges by considering the organizational factors as well as the institutional environment in which the organization operates and to attain legitimacy for survival.



Limitations and future directions

This research adds new empirical insights to the growing body of literature studies on OHS implementation in the fields of the agriculture sector. There are, however, three major caveats that could be addressed in future studies. First, safety management practices such as management commitment, safety training, and others were not included. Future studies are welcome to measure the impact of safety management practices on OHS implementation in the presence of mimetic motives. Second, the current study was purely cross-sectional in nature which showed a static picture of the OHS phenomenon. Future researchers are encouraged to apply qualitative methods or perform longitudinal studies to examine the dynamic picture of OHS implementation in the agriculture sector. Last, the overprotectiveness of respondents was also observed during data collection. Many farm owners and staff were reluctant to fill out the questionnaire for fear of repercussions from the government and regulatory bodies. Therefore, future studies must take some suitable measures to avoid this problem.
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Background: Musculoskeletal disorders (MSDs) are common occupational diseases. However, the influencing mechanisms were not clear in the new emerging takeaway rider occupation in the catering industry in China.

Methods: A cross-sectional study was conducted using a takeaway rider sample from one of the largest e-platforms, the Mei Tuan Company in Shanghai. The chi-square test was used to compare the sex differences in MSDs according to various factors. Binary logistic regressions were then performed to explore the potential risk factors for the occurrence and severity of MSDs adjusted by age, sex and vehicle type. Crude odds ratios (CORs) and adjusted odds ratios (AORs) and their 95% confidence intervals (CIs) for predictors were reported.

Results: The prevalence of MSDs was found to be 54.9% (n = 361). Shoulders (joint pain: 24.5%, n = 154/629 cases; muscle pain: 29.0%, n = 183/632 cases; muscle numbness: 31.7%, n = 120/379 cases) and neck (joint pain: 17.0%, n = 107/629 cases; muscle pain: 14.1%, n = 89/632 cases; muscle numbness: 15.3%, n = 58/379 cases) were the most affected regions. Irregular meals (often having regular meals: p = 0.03, AOR = 1.89, 95% CI: 1.05–3.39; sometimes: p < 0.01, AOR = 2.54, 95% CI: 1.49–4.34 and seldomly: p < 0.01, AOR = 4.24, 95% CI: 2.28–7.91) were positively associated with the occurrence of MSDs. Work-related factors, including working over 5 years (p = 0.02, AOR = 1.87, 95% CI: 1.10–3.17) and over 51 km of food delivery distance per day (51–75 km: p = 0.02, AOR = 2.13, 95CI%:1.13–4.01; ≥76 km: p < 0.01, AOR = 3.12, 95CI%: 1.44–6.77), were strongly associated with severity.

Conclusion: MSDs were common among takeaway riders. Personal lifestyles (meal irregularity) were found to predict the occurrence, while work-related factors (longer years of employment and prolonged food delivery distance) were positively associated with severity. Public health efforts should be made to prevent MSDs in this population.
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 work-related factors, musculoskeletal disorders (MSDs), influence, risk factor, takeaway


Introduction

Musculoskeletal disorders (MSDs) are a series of common occupational-related disorders in which work exposures play a contributing causal role (1). MSDs can result from cumulative microdamage induced by risk factors at the cellular and/or tissue level over time and include inflammatory and degenerative diseases such as knee osteoarthritis, hip osteoarthritis, and frozen shoulder (2–4). The diseases lead to decreased productivity, work-time loss, or work leave and ultimately result in a large health resource burden (2, 3). Hence, there is a fast-expanding body of knowledge and attention focused on MSDs, as they present a serious threat to public health and place a financial burden on health insurance programs, businesses, and workers (5).

In recent years, takeaway rider occupation in the catering industry has become an emerging vocation and is rapidly increasing in popularity as a result of new business economies in China and other countries (6, 7). Catering service is realized mainly by customers ordering food online, offline merchants preparing food, and takeaway riders delivering food (8). Physical demands for takeaway riders include standing for a prolonged time, lifting items frequently, carrying the take-away food and transferring food from one place to another. As a result, takeaway riders may be susceptible to MSDs.

Sekkay et al. (9) investigated short- and long-distance industrial gas delivery truck drivers in Canada and discovered that among drivers reporting musculoskeletal pain in the past 12 months, the areas with the highest prevalence were the low back (21.1%), shoulders (20.3%), and neck (14.6%). For those reporting musculoskeletal pain in the past 7 days, the areas with the highest prevalence were also the low back (14.6%), shoulders (13.8%), and neck (8.9%) (9). The study found that high effort-reward imbalance, working with hands above shoulders, hand-arm vibration and whole-body vibration were risk factors for MSDs (9). However, the research subjects were truck drivers, whose vehicles are different from those of takeaway riders in the catering industry. Currently, studies of the MSDs of takeaway riders in the catering industry are relatively scarce. Yang et al. (8) investigated 137 takeaway riders in the catering industry with 49.6% (68/137) aged ≤25 years and found that the incidence of MSDs was 67.9%, with the highest prevalence in the neck (35.8%, 49/137) and shoulders (35.8%, 49/137), followed by the lower back (34.3%, 47/137), waist and thigh (34.3%, 47/137) and knee (28.5%, 39/137) (8). In Yang et al.'s (8) study, it was found that hand-arm vibrations were a risk factor for the occurrence of MSDs.

A wide range of work-related factors have already been acknowledged as important risk factors for MSDs, including vibration, prolonged working hours, and posture demands (2, 9–12). Furthermore, personal lifestyle could also greatly influence MSDs. An unhealthy personal lifestyle (including harmful use of tobacco/alcohol, unhealthy food habits and resistance to physical exercise) has been proposed as a risk factor for MSDs, while healthy personal lifestyles such as nap habits are negatively related to MSDs (1, 13).

In conclusion, although factors related to lifestyle and work were considered to be associated with MSDs among various occupational workers, no known research has studied the effects of these risk factors on MSDs for takeaway riders. Few previous papers have investigated the detailed distribution of MSDs symptoms among takeaway riders; also, the risk factors for MSDs occurrence and severity among takeaway riders are unclear. Therefore, this study innovatively investigated the MSDs of takeaway riders in the catering industry in China. The objective was to systematically describe the occurrence of MSDs, the influencing mechanism of possible factors on their occurrence and the severity among takeaway riders in the catering industry in Shanghai, China.



Methods


Data sources

In this study, the sample was recruited from the Mei Tuan Company in Shanghai, which is a service e-commerce platform, with a takeaway service as its primary service. By the end of 2019, the total number of takeaway riders reached 3.987 million for one of the largest businesses, the Mei Tuan company, which mainly operated in Beijing, Shanghai, Shenzhen and other large cities (8). Participant recruitment was conducted with the assistance of Mei Tuan's human resources personnel, and the participants involved were randomly chosen through the extraction of their job numbers. The inclusion criteria were as follows: (1) relevant work experience (over a month working) as takeaway riders and (2) voluntary participation in the survey. From July to August 2021, an online survey was conducted. All participants in this study placed food into a fixed container fixed on the baggage rack without shoulder straps. The questionnaire was named “Health investigation of takeaway riders in Shanghai,” with 27 multiple-choice questions included, and it was developed from standardized MSD questionnaires [including the Cornell Musculoskeletal Discomfort Questionnaire, the International Knee Documentation Committee Knee Evaluation Form and the Nordic-Musculoskeletal Questionnaire (14, 15)]. Considering the sample chosen principle, according to the statistical requirement, we first calculated a minimum size of 10 times the number of items in the questionnaire (16). As a result, the 27-item questionnaire required a minimum sample size of 270. Then, we decided to expand the sample to two times 270, which is 540. During our study, before the formal investigation, we conducted a pilot study in June 2021, which covered 100 questionnaires in the Yangpu district, Shanghai. Sixty-nine effective questionnaires were obtained in the pilot study, and the corresponding effective rate was 0.69. Then, for the formal investigation, the final number of questionnaires was calculated and set to 540/0.69 = 783. Trained investigators were assigned to explain all the questions at the questionnaire distributing sites. A total of 783 questionnaires were distributed, and 657 effective questionnaires were obtained (exclusion criteria included missing values >10%, answers that tended to be consistent, etc.), and the effective rate was 83.9%.



Measures
 
Independent variables

In our study, demographic variables included sex, age, height, weight, location of registered household, education level, total monthly family income, type of medical insurance, marital status, the status of living with family and willingness to obtain medical service (17). Additionally, lifestyle variables included regular consumption of meals (always or often or sometimes or seldom or never) and daily sleeping duration (≤6 h or 7–8 h or ≥9 h), in which always, often, sometimes, seldom and never indicated every day, once every 2 to 3 days, once a week, once every 2 or 3 weeks and never. Additionally, the work-related variables were measured, including working status (part-time or full-time), years of employment (< 5 years or ≥5 years), daily working hours (< 8 or 8–10 h or 11–13 or ≥14 h), daily number of floors climbed (≤10 floors or 11–20 floors or 21–30 floors or ≥31 floors), vehicle type (bicycles or motorcycles/battery powered bikes or vans/cars or other) and daily food delivery distance (≤25 or 26–50 km or 51–75 or ≥76 km).




Outcome variables

In this study, we measured the various statuses of musculoskeletal symptoms, including (1) the occurrence of symptoms (joint pain, muscle pain and muscle numbness), the injured regions and the duration (duration: never, < 1 month, 1–5 months, 6–11 months, 1–2 years and >3 years). Questions involving different symptoms were separately raised. As shoulder joint and muscle pain could be hard to extinguish, we identified joint pain as pain in a deeper site indicating injury in the rotor cuff, scapula, head of humerus and ligaments around the shoulder joint (potentially accompanied by a reduced range of motion), while muscle pain would be more superficial, indicating injuries in the deltoid muscle, latissimus dorsi, and trapezius muscle (18, 19). All information was provided by the participants. (2) Additionally, respondents with MSDs symptoms were selected, and the severity of musculoskeletal symptoms, showing MSDs' impacts on daily life, was measured by a standardized rating scale (Numerical Rating Scale). Scores above four indicated severe disorders, while scores between 1 and 3 indicated minor disorders (20).



Adjusting variables

Adjusting variables were collected, including sex, age and vehicle type. Age was categorized into 4 groups (18–24 years, 25–30 years, 31–40 years and >40 years) based on WHO suggestions for Asian regions and the internal distribution (21).



Statistical analysis

SPSS software (SPSS 25.0, Chicago, IL, USA) was used for data analysis. First, we described demographic factors, lifestyle factors, working conditions and musculoskeletal symptom information. Then, the chi-square test was performed to compare the differences in various factors between sexes. Finally, two binary logistic regression models were constructed to explore potential risk factors for occurrence and severity, and both were adjusted by age, sex and vehicle type. Crude odds ratios (CORs) and adjusted odds ratios (AORs) and their 95% confidence intervals (CIs) for predictors were reported.




Results


Participant demographics, lifestyle factors, and work-related factors

As shown in Table 1, of all 657 respondents, 70.9% (n = 466) were male, and most were aged 18–24 years (n = 317, 48.3%) and had a normal BMI (n = 373, 56.8%). Most were unmarried (n = 439, 66.8%), lived with their family members (n = 417, 63.5%), and had a household registration outside Shanghai (n = 459, 69.9%). A total of 140 respondents (21.3%) did not finish senior high school, and 152 (23.1%) had a monthly household income lower than 5,000 RMB. Almost all respondents were willing to seek medical service (n = 563, 85.7%), but 10.81% (n = 71) did not have any kind of medical insurance. Regarding personal lifestyles, only 13.4% (n = 88) always consumed meals regularly, and 54.3% (n = 357) had adequate sleep, with a 7–8 h sleeping duration. Regarding work-related factors, most of the participants had part-time jobs (n = 397, 60.4%) and were employed for <5 years (n = 493, 75.0%). The majority preferred motorcycles or battery-powered bikes (n = 539, 82.04%), and only 46.0% (n = 302) worked <8 h per day (Table 1).


TABLE 1 Distribution of demographics and possible influencing factors.
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Compared to males, age (p < 0.01), BMI index (p < 0.01), monthly household income (p = 0.01), and marital status (p < 0.01) in female riders were significantly different from those in males. Regarding lifestyle variables, regularity in meals (p < 0.01) and daily sleep duration (p = 0.02) were also different between the sexes. For work-related factors, female riders were more likely to have a part-time job (68.6 vs. 58.1%, p = 0.01), and differences were also found in daily working hours (p = 0.01), daily number of floors climbed (p < 0.01), vehicle type (p = 0.02) and daily food delivery distance (p < 0.01).



Status of participants' MSDs

The prevalence of MSDs in this study was 54.94% (n = 361). Each symptom was demonstrated as an injured region, and the severity and duration are shown in Figure 1. The top three regions with the highest prevalence of joint pain were the shoulder (24.5%, n = 154/629 cases), neck (17.0%, n = 107/629 cases) and knee (15.9%, n = 100/629 cases). For muscle pain, the top three regions were the shoulder (29.0%, n = 183/632 cases), upper arm (14.7%, n = 93/632 cases) and neck (14.1%, n = 89/632 cases). For muscle numbness, the top three regions were the shoulder (31.7%, n = 120/379 cases), neck (15.3%, n = 58/379 cases), and forearm (14.8%, n = 56/379 cases). Data of severity and duration are shown in Figure 1.
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FIGURE 1
 The injured regions, severity and duration of MSD symptoms.




Association between MSDs and possible influencing factors

Regarding the occurrence of symptoms, several influencing factors were associated with the occurrence of symptoms. Specifically, we found that those who often (p = 0.03, AOR = 1.89, 95% CI: 1.05–3.39), sometimes (p < 0.01, AOR = 2.54, 95% CI: 1.49~4.34) or seldomly (p < 0.01, AOR = 4.24, 95% CI: 2.28–7.91) ate regularly were more likely to be symptomatic than their counterparts (Table 2).


TABLE 2 Possible influencing factors of the occurrence of MSDs symptoms.
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Regarding the severity of symptoms, the logistic regression showed that those who worked ≥5 years were 1.87 times more likely to have more severe symptoms than to have minor symptoms (p = 0.02, AOR = 1.87, 95% CI: 1.10–3.17). Additionally, long food delivery distance was a factor related to developing more severe symptoms, especially for the 51–75 km group (p = 0.02, AOR = 2.13, 95CI%:1.13–4.01) and the ≥76 km group (p < 0.01, AOR = 3.12, 95CI%: 1.44–6.77) (Table 3).


TABLE 3 Possible influencing factors of the severity of MSDs symptoms.
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Discussion

This research innovatively focused on the globally booming industry of delivery service and the prevention of MSDs among takeaway riders. We identified joint pain, muscle pain and muscle numbness as major symptoms and found that the prevalence was 54.95%, similar to that in Yang et al. (8) study on 150 takeaway riders (67.9%). The results showed that MSDs are a significant public health concern and are particularly prevalent among takeout riders. The prevalence in our research was slightly higher than that in Sekkay's et al. (9) study (43.1%), mainly because their research was focused on truck drivers, while the subjects in our study were mostly motorcycle or battery-powered bike riders (82.04%). Similarly, Matysiak et al. (22) found a prevalence of 57.37% in 337 police riders.

In our study, several hazards were identified for the takeaway riders. It was found that males and those below the age of 30 years old suffered more from MSDs. Most takeaway riders led a less healthy lifestyle, with 13.39% having meals regularly on a daily basis and only 54.34% having adequate sleeping habits. Regarding work-related information, high job mobility was observed in this population, with the majority of participants having part-time jobs (60.43%) and <5 years of employment (77.47%). Additionally, most of the participants preferred riding motorcycles or battery-powered bikes (82.04%). Regarding the MSDs, the most commonly injured regions in our study were the shoulders and neck, similar to the findings of Yang's study (8). However, Sekkay et al. found that the low back was the region with the highest prevalence, which might also be explained by the different types of vehicles used (9).

Regarding the occurrence of symptoms, unlike previous studies on MSDs that found work-related factors as risk factors, we discovered that intermittent irregular eating was an obvious risk factor. This could be explained by the younger age of takeaway riders. Contrary to other reports whose subjects were mostly middle-aged adults (1, 9), our respondents were mostly young adults aged 18–24 years who naturally are not in the peak age of degenerative diseases caused by cumulative micro damage (4, 23). Thus, riders' personal characteristics, namely, their long-term personal lifestyle, play a more important role in the onset of MSDs (24). A South Korean survey also found that temporary workers were more likely to skip meals than permanent workers, especially in the case of lunch (25). It is well-known that irregular meals do great harm to health, since skipping meals was associated with lower dietary quality as well as reduced healthy food purchases (26, 27) and thus led to obesity, diabetes, cardiovascular diseases and mental health problems (28, 29). Interestingly, when irregularity is then subdivided, intermittent irregular eating habits may cause more physical and psychological disorders by influencing metabolic and anxiolytic properties with consequent effects on daily activity levels due to the unreliable prediction of food availability (30). A study on surgeons also confirmed this finding that intermittent eating irregularly can lead to hypoglycaemia, electrolyte imbalance, psychological stress, sleep deprivation, and fatigue (31), which are all precursors of musculoskeletal injuries. Future studies will need to confirm these first findings in workers. Therefore, it can be suggested that personal lifestyle habits, especially a healthy diet, greatly affected the health of takeaway riders, and public health interventions should more actively encourage the adoption of mandatory breaks to improve the regularity of meal consumption to help reduce the risk of musculoskeletal disorders.

Our study adopted a rating scale to measure the severity of symptoms (20), and we discovered that although work-related factors are not associated with the onset of MSDs, they have a profound influence on the further deterioration of MSDs. Having been employed over 5 years and over 51 km of food delivery distance per day were found to be risk factors for severe symptoms. The harm associated with the workload may be related to the process of food delivery. Posture fatigue problems exist in motorcycle or battery-powered bike riders since a high volume of non-neutral postures in riding (e.g., excessive elongation of the neck) could lead to kinematic alterations in the shoulder, neck, lower body and spinal structures, causing muscle stiffness and pain and finally resulting in more severe MSDs (32, 33). Moreover, hand-arm vibration during the riding process made riders more inclined to grip handles, leading to increased static muscle activity in the arms, neck and shoulders, which was shown to harm the upper limbs in a meta-analysis (34). The vertical vibration caused by sitting on a backless seat could also injure the lower part of the body, since the hips and lower back absorb the vibration energy directly (35). Overall, prolonged years of employment and food delivery distance were associated with the severity of symptoms. On the basis of these results, health policies should focus more on lowering working hours and increasing working wages to reduce working load, as well as promoting ergonomic protection devices, thus protecting musculoskeletal systems.

There were some limitations in this study. First, the sample was from Shanghai, and a representative study needs to be based on a larger population from other regions in China. Second, there may be recall bias in the study, since symptomatic subjects might tend to recall more risk factors than their non-symptomatic counterparts.



Conclusions

This research provides an innovative detailed examination of the MSDs of takeaway riders, which is an occupation that is rapidly developing in most countries. We discovered that the prevalence of MSDs was rather high among takeaway riders, and the most injured regions were the shoulders and neck. Additionally, personal lifestyles (meal irregularity) were found to be positively involved in the occurrence of musculoskeletal symptoms, and work-related factors (longer years of employment and prolonged food delivery distance) were more likely to predict an increase in symptom severity. Public health policies should pay more attention to increasing rest time and decreasing working hours among takeaway riders to establish better lifestyles and reduce working loads to help prevent MSDs.
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Background: Palliative care is an essential intervention to improve the quality of life for patients with cancer, whereas the ongoing COVID-19 pandemic poses a challenge to supportive and palliative care providers. This survey aims to explore the current status of palliative care practice for cancer and the influence of COVID-19, from the perspective of oncologists.

Methods: The semi-structure electronic questionnaire was designed. Mixed-mode surveys including electronic questionnaires, face-to-face interactions, and telephone interviews were adopted according to the willingness of respondents. Face-to-face and telephone interviews were based on same questions in the online questionnaire. Participants working in cancer-related departments with frontline palliative care experience during the COVID-19 outbreak were included. Surveys covered experiences and perspectives regarding the impact of COVID-19 on clinical work, personal lives, and palliative care practice. Suggestions on coping strategies were further proposed and qualitatively analyzed.

Results: Thirty-seven oncologists participated in this study from September 2021 to January 2022. The majority of them believed COVID-19 significantly and negatively affected their clinical work routines (75.7%), personal daily lives (67.6%), and palliative care practice (64.9%). Most specialists considered that currently the palliative care system remained underdeveloped (73.0%), and other factors besides COVID-19 were associated with this situation (78.4%). Seventeen participants further made suggestions on how to promote palliative care during COVID-19, and three themes emerged through the qualitative analysis: (1) Remote or online service (88.2%); (2) Publicity, education, or shared decision-making for patients (29.4%); (3) Guidelines, training, or programs for care providers (23.6%).

Conclusion: Oncologists consider that COVID-19 has an adverse impact on their palliative care practice and daily routine. In addition to COVID-19, other factors affecting palliative care should not be neglected. Corresponding measures are warranted to encourage palliative care practice during COVID-19.

KEYWORDS
 palliative care, COVID-19, pandemic, oncologist, survey


Introduction

In December 2019, coronavirus diseases 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), emerged in China. Subsequently, COVID-19 has rapidly become a severe pandemic and significantly impacted various clinical practices (1, 2). Although the global mortality rate estimated by the World Health Organization (WHO) was 3.4%, mortality and morbidity rates tend to be higher among older people and cancer patients (1, 3). The outbreak of the COVID-19 pandemic results in a global shortage of healthcare resources, presumably including supportive and palliative care resources and applications, especially for the large number of patients with cancer (4). At present, cancer remains the leading cause of worldwide medical burden and brings tremendous physical and mental stress on patients and their families (5). Palliative care is an essential component of the cancer comprehensive treatment, aiming to alleviate the suffering and improve the quality of life (6). Given that COVID-19 is expected to surpass our capacity to provide supportive and palliative care to all patients, which poses a unique challenge to healthcare teams of rationing care during pandemic when resources are scarce (4), in-depth investigations on the specific impact of the ongoing COVID-19 pandemic on the clinical practice of palliative care for cancer patients as well as effective coping strategies are necessary.

The two-sides of practice indicates that one side is the recipient of care and the other side is for the care providers. Thus, both care practitioners and patients play an important role in the practice of palliative care. With early studies suggesting that cancer patients are particularly susceptible to COVID-19, the current pandemic is forcing oncology professionals to explore and practice more (3, 7, 8). Meanwhile, not only vulnerable patients affected by COVID-19 should be concerned, but also palliative care practitioners. The experiences, perspectives and thoughts of care providers during COVID-19 are of great importance and value, even though sometimes we may mainly focus on patients and neglect that doctors are passive sufferers of the COVID-19 pandemic as well. In fact, the health care workers struggling to cope with the current situation face more stress and anxiety, due to the heavier medical burden under COVID-19 and their overwork (9). The fact that the medical staff come so close to the disease puts their mental health at a higher risk than the general population (10). Recently, an increasing prevalence of mental health symptoms has been reported among physicians who had direct contact with infected patients (11, 12). With the explosive growth of the number of diagnosed COVID-19 cases, the stress, anxiety, depression, and feelings of negativity became more and more common in Chinese medical workers (13, 14).

With the increasing difficulty to provide palliative care during the COVID-19 pandemic, the wide emphasis on the experiences and viewpoints of palliative care providers, as well as the urgent need for useful coping strategies to better tackle the influence of COVID-19 on palliative care practice, this survey was conducted in order to shed light on these issues. We not only explored the impact of the COVID-19 pandemic on the clinical practice of supportive and palliative care for patients with cancer, from the perspective of oncologists, but also proposed some useful countermeasures to promote and encourage the clinical practice of palliative care during COVID-19.



Materials and methods


Study design

We designed a semi-structured electronic questionnaire to elicit the perspectives of clinical oncologists through both quantitative and open-ended qualitative questions. Mixed-mode surveys including online electronic questionnaires, face-to-face interactions, and telephone interviews were adopted based on the willingness of respondents. If they agreed to receive face-to-face or telephone surveys, they would be individually asked the same questions in the online electronic questionnaire in person, and the information was collected. After obtaining permission from respondents in face-to-face and telephone surveys, all interviews were digitally recorded and transcribed verbatim to assure accuracy. If participants chose to answer the electronic questionnaire, they would complete a self-administered anonymous web-based questionnaire in both Chinese and English. The Independent Ethics Committee of National Cancer Center approved this research. Informed consent was obtained from all individual participants included in the study. They can access the online Participant Information Consent Form via a secure web link and complete it using mobile phones or computers. After the completion of survey, participants could receive an e-card gift and a thank-you note via email, if they were willing to provide their email addresses and some other personal information only for this purpose.



Participants and study setting

The study was conducted from September 2021 to January 2022 in China. In the approximately two-year pandemic background, this survey was primarily in the setting where palliative care was provided for cancer patients during the COVID-19 period, including medical centers, hospitals, nursing homes, palliative care institutions, community healthcare centers, etc.

Eligible participants were those over 18 years of age currently working in cancer-related departments, such as the department of medical oncology, radiation oncology and surgical oncology, etc, in medical establishments or other sites that provide palliative care practice. Among them, oncologists who had clinical front-line working experiences during the COVID-19 pandemic (from December 2019 to the date participating in the survey), possessed and were able to use online electronic mobile devices autonomously, and proficiently mastered Chinese or English language, were finally included.



Survey content

The questionnaire survey or interview outline covered: (1) Demographic characteristics: Age, gender, country, educational attainment, workplace and currently working department, supportive and palliative care training experience, the primary place of palliative care practice.

(2) Subjective perceptions regarding the influence of the COVID-19 pandemic: Do you think the COVID-19 pandemic has a significant impact on your clinical work in oncology? Yes, mainly negative impacts. / Yes, mainly positive impacts. / No. / Other. Do you think the COVID-19 pandemic has a significant impact on your personal life or daily routine? Yes, mainly negative impacts. / Yes, mainly positive impacts. / No. / Other. Do you think the COVID-19 pandemic has a significant impact on clinical practice of palliative care for cancer patients? Yes, mainly negative impacts. / Yes, mainly positive impacts. / No. / Other.

(3) Subjective perspectives regarding the status quo of palliative care: Do you agree that the current supportive and palliative care system in your working environment is adequate or fully developed? Yes. / No. / I am not sure. / Other. Do you agree that other factors, except for the influence of COVID-19, are associated with the current status of palliative care practice system? Yes. / No. / I am not sure. / Other.

(4) Suggestions and advice: Do you have any suggestions to improve the clinical practice of palliative care during the COVID-19 pandemic? If yes, please give your precious and specific advice.



Data collection and analysis

Data was collected from the electronic questionnaire surveys and interviews on oncologists in China from September 2021 to January 2022. Demographics and subjective perspectives of respondents were quantitatively summarized mainly using descriptive statistics. Personal suggestions of free-text narrative responses were qualitatively analyzed through inductive thematic analyses. All data were translated into English before analysis. All face-to-face and telephone interview surveys were digitally recorded and transcribed verbatim by two researchers (W.Y. and X.M.) together to assure maximum accuracy. Two investigators (W.Y. and D.W.), without previous knowledge of the participants and not involved in the distribution of questionnaires, independently collected and analyzed the questionnaire content, and they further compared and verified their research results. Any discrepancies between two researchers (W.Y. and D.W.), especially in summarizing countermeasures proposed by participants, were solved by consulting senior investigators (X.Z. and N.B.).




Results

Thirty-seven eligible clinical oncologists participated in this study. Among them, 32 (86.5%) were surveyed by online questionnaires, 4 (10.8%) by face-to-face interviews, and 1 (2.7%) by a telephone interview. The baseline demographic characteristics were presented in Table 1. All 37 participants were from China, including 29 (78.4%) males. The median age was 40 (22–56). A large proportion of them had doctoral degrees (67.6%) and worked in urban areas (81.1%). One-third (32.4%) participants were from the department of radiation oncology, 24.3% from medical oncology, and 16.2% from surgical oncology. Meanwhile, clinicians were more likely to practice palliative care in medical centers or hospitals (70.3%) than in the community or elsewhere (29.7%) in China. However, only 10.8% of them had obtained the accredited professional training certification in palliative medicine, and most were with non-accredited training experience (56.8%).


TABLE 1 Demographic characteristics of survey participants (n = 37).

[image: Table 1]

In terms of subjective perceptions and opinions with respect to the impact of COVID-19, the majority of participants agreed that the COVID-19 pandemic had a significantly negative effect on their clinical work in the cancer field (75.7%, Figure 1A), as well as their daily routines or personal lives (67.6%, Figure 1B). In addition, as many as of 64.9% specialists considered that the clinical practice of palliative care for cancer patients had been significantly and negatively affected (Figure 1C). Moreover, 2 (5.4%) oncologists believed that the current supportive and palliative care system was fully developed in China, while 73.0% of them deemed that it remained underdeveloped. It was quite common for them to agree that many other factors besides COVID-19 were associated with this present status (78.4%), but 2.7% of participants disagreed with that.


[image: Figure 1]
FIGURE 1
 Experiences and perspective of oncologists regarding the impact of COVID-19. The extent to which COVID-19 affected clinical work routine in oncology (A), personal daily lives (B), and palliative care practice (C).


Furthermore, a total of 17 specialized physicians proposed their suggestions on how to tackle the adverse influence of COVID-19 on palliative care practice. The qualitative analysis resulted in the following three themes: (1) Remote or online service (88.2%); (2) Publicity, education, or shared decision-making for patients (29.4%); (3) Guidelines, training, or programs for care providers (23.6%). We reported some suggestions made by participants (P) in Box 1.


BOX 1. Quotes per theme.

“Theme 1. Offering remote or online service”

Offering more online guidance on palliative care for cancer patients and their families

“Before the COVID-19 epidemic, there were more cancer patients from other provinces in our hospital, but due to the restrictions of the epidemic, the access and follow-up of these patients were very limited. Adding more online consultations may help them” #P25

Promoting remote multidisciplinary cooperation

“Multidisciplinary cooperation members cannot meet on-site due to epidemic restrictions, but the mechanism of online MDT (multidisciplinary treatment) is not mature enough and needs to be improved urgently” #P34

“Invite the professional palliative medicine team to join the multidisciplinary consultation” #P9

Strengthening home-based palliative care

“…palliative care at home for cancer patients should be given a higher priority, and access to remote medical guidance is less clear for physicians as well as patients” #P20

“The trend of shifting palliative care settings from hospital to home has been accelerated by COVID-19” #P37

Using more modern technology in palliative care

“…mobile phones and WeChat could become important tools to provide remote palliative care guidance during this COVID-19 period. It would be better to have some platforms like WeChat public account for telemedicine that do not involve doctors' personal privacy” #P32

Theme 2. Increasing the publicity, education, or shared decision-making for patients

Encouraging shared decision-making

“The situation of patients who need palliative care is often complex, especially end-of-life patients, and it could be more helpful and effective if patients and doctors share the decision-making process” #P35

Increasing the publicity and education of palliative medicine

“Increase palliative care education, positive publicity, and concept shaping, the actual potential demand in China is huge” #P19

Theme 3. More guidelines, training, or programs for care providers

Standardizing palliative medicine training for medical workers

“Palliative care providers working in different sites, different regions, and different fields will need more specialized training” #P11

“Most care providers actually do not specialize in this. They might lack relevant professional experience. More professional training in palliative medicine might be helpful” # P36

Enhancing personalized palliative care programs

“During COVID-19, government support may be more helpful, such as more palliative care programs and financial investments” #P5

“…promoting projects about personalized palliative care practices could be of great benefit, given that each doctor's situation (under the COVID-19 pandemic) is different” #P37

Updating more information on COVID-19 in palliative care guidelines

“The prevention and control of the COVID-19 in China is becoming more and more regular. Information and guidelines on palliative care also should be updated accordingly” #P35



A total of 17 participants (including P2, P5, P9, P11, P16, P19, P20, P24, P25, P27, P29, P31, P32, P33, P34, P36, and P37) answered the free-text questions and gave their narrative suggestions on coping strategies. Among them, P32, P33, P34, P36, and P37 were interviewed face to face or by telephone. These suggestions were also summarized in Figure 2, which included offering more online guidance on palliative care for cancer patients and their families (35.3%), promoting remote multidisciplinary cooperation (29.4%), strengthening home-based palliative care (17.6%), encouraging shared decision-making during the practice (17.6%), increasing the publicity and education of palliative medicine (11.8%), standardizing palliative care training for medical workers (11.8%), using modern technology in supportive care practice (5.9%), enhancing personalized palliative care programs (5.9%), and updating palliative care guidelines with more information on COVID-19 (5.9%).
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FIGURE 2
 Personal suggestions on developing palliative care under the COVID-19 pandemic.




Discussion

It is known that the integration of team-based, timely and targeted supportive and palliative care into standard oncology care for all patients with cancer is of great significance (15). The characteristics of palliative care mainly lie in the team-based care, allowing the interdisciplinary members to address comprehensively the multi-dimensional care needs of patients and their caregivers; the timely intervention, becoming preventative care to minimize crises at the end-of-life; and the targeted treatment, referring to the identification of the patient most likely to benefit from a specialized palliative treatment (15). Nevertheless, palliative care services are under-resourced at the best of times (16). To date, providing effective palliative care has become more and more difficult for specialists, as worldwide health systems become strained under the ongoing COVID-19 pandemic (16). Therefore, we have conducted this survey, from the professional perspective of medical workers, to explore the influence of COVID-19 on palliative care practice, and further put forward some interventions to deal with the status quo. Overall, this report not only identified specific aspects that have been negatively affected by COVID-19, but also underscored the need for useful coping strategies.

Although it is universally accepted that palliative care should be adopted by specialists in all oncology settings to benefit cancer patients and their families (17). The lack of integrating supportive care into comprehensive cancer treatment has become strikingly evident in the current context of the COVID-19 pandemic (18). In the present study, we found the majority of oncologists agreed that COVID-19 adversely impacted their routine clinical work (75.7%) and palliative care practice (64.9%) to a very large extent. Perhaps it is because this pandemic has created more uncertainty and disrupted the way that we practice medicine, including palliative and supportive cancer for cancer patients. Through ongoing international conversations pertaining to COVID-19, palliative care practitioners are asking whether we should attach more importance to patients with cancer, who are often the most vulnerable (19, 20). We consider that because of the underlying suppression of immune system and poor general condition heightening the risk for susceptibility to COVID-19 and relative complications, cancer patients ought to be paid more attention and supports (21–24). Another concern is that palliative care practice to address certain circumstances of cancer patients remains inadequate and immature, such as in the particular case of the severe COVID-19 pandemic (25). Despite the fact that individuals with cancer on active palliative healthcare are more likely to require frequent hospital visits or meeting with professionals, the isolation of interpersonal contact and restrictions on patient access to hospitals, in order to reduce the risk of spreading SARS-CoV-2, bring great difficulties to the practice and promotion of palliative care (26). Hence, palliative care in oncology should be an explicit part of international response plans for COVID-19, especially considering the high morbidity and mortality from COVID-19 in patients with cancer (27).

More importantly, 67.6% oncologists in our study considered that their personal lives and daily routines also had been significantly and negatively affected by the COVID-19 outbreak. In a study from Italy during COVID-19, frontline health care workers were reported severe posttraumatic stress symptoms, which could seriously affect their lives and careers (28). Previous studies also showed that medical workers tended to worry a lot about possibly infecting their families and thus usually were highly stressed even after coming back home (29, 30). Besides, numerous medical professionals around the world were sent to quarantine after contacting and fighting against COVID-19, which might cause a significant impact on the mental health and daily life of medical staff (31, 32). While patients are often the focus of attention during COVID-19, we believe that medical workers should be given full supports, appropriate comforts, and positive encouragements, as well, which may be one of the potential ways to motivate palliative care practitioners.

Furthermore, when it comes to the current status of the palliative care system in China, most specialists deemed that it remained underdeveloped. They also agreed that many other factors besides COVID-19 were associated with it, presumably on account of the unbalanced medical resources, conflicts of traditional values, and reluctance from patients (33–35). Thus, the development of palliative care still needs further efforts, not only in the current context of the pandemic but in the future. Despite challenges experienced during the pandemic, the global oncology community has responded with an unprecedented level of investigation and collaboration (36). This research also proposed some viable coping strategies, including promoting online palliative care guidance and home-based supportive care. Especially at present, the healthcare place is constantly shifting from the clinic to the home, where people can be treated via telehealth services, digital consultations, and intelligent devices (25, 37). These modern technologies are of great help and may encourage palliative care practice, even at the self-quarantine time during the COVID-19 outbreak. Similarly, based on digital equipment, remote multidisciplinary consultation and modern technology were also underlined by oncologists in this study. Emerging hi-technology will significantly contribute to palliative therapy if adopted properly and integrated into comprehensive care plan. However, novel technologies could augment traditional health strategies but cannot entirely replace them. As a result, shared decision-making, standardized palliative care training for medical workers, and personalized palliative medicine programs, etc., were also emphasized in this study.

Palliative care providers and hospice sectors play an essential role in the response to COVID-19 (38). Oncologists are known to provide supportive care with professional decisions, psychological counseling, and complex symptom management, especially for patients with advanced cancer (39). Providing such care is particularly challenging but also tremendously meaningful, given that humanitarian palliative caregivers with sufficient preparedness and capacity to cope with the current high-stress conditions of the COVID-19 pandemic may further improve the quality of life and optimize overall survival for cancer patients (35). Moreover, our study also highlighted that the issues and needs of palliative care practitioners should raise public concern and be further addressed.

There are several limitations. First, the sample size was moderate, but we have adopted some design strategies to improve response rates, including small financial incentives, mixed-mode survey, and brief questionnaire (40). In the current context of rapid spread of COVID-19, the opportunity to gather in-depth information was limited due to the extreme pressure on medical service system. Nonetheless, the results from our study supported a cross-sectional survey with larger sample to identify more examples of innovate practice in palliative care in the future. It also would be helpful to incorporate more diverse viewpoints from other palliative care participants in future research, such as nurses, as nurses are also involved in palliative care and COVID-19 to a large extent. Second, using self-reported results may bias the conclusion, although this study focused primarily on the subjective feelings of the oncologist community. Finally, the dynamic state of pandemic and different medical backgrounds among countries may limit the generalizability of the results for other settings. In the future, larger-scale studies involving more countries and regions to examine the impact of COVID-19 on palliative care under different epidemic prevention policies are warranted.



Conclusion

The COVID-19 pandemic has a significant adverse impact on palliative care practice, daily clinical routine, and personal lives, from the perspective of oncologists. Most of them consider the current palliative care system underdeveloped in China, and other factors besides COVID-19 may be associated with this situation. The corresponding measures should be taken to improve the clinical practice of palliative care during COVID-19, such as incorporating more online guidance and remote assistive technology in palliative care, encouraging home-based and personalized palliative care treatment according to the condition of patients, and promoting up-to-date information and practical training for palliative care practitioners.



Data availability statement

The datasets presented in this article are not readily available because questionnaire data and interview transcripts are available upon reasonable request. Requests to access the datasets should be directed to YW, m13992895327@163.com.



Ethics statement

This study was approved by the Ethics Committee of National Cancer Center/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College. Informed consent was obtained from all individual participants included in this survey.



Author contributions

YW, DW, and XM acquired, analyzed, and interpreted all data. YW and YH drafted and revised the manuscript. XZ and NB reviewed and edited this manuscript critically. All authors contributed to the concept and design of this work and approved the final version to be published.



Acknowledgments

The authors are grateful to all participants in this survey for their support and willingness to share their experiences.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2022.1020937/full#supplementary-material



References

 1. Adams JG, Walls RM. Supporting the health care workforce during the COVID-19 global epidemic. JAMA. (2020) 323:1439–40. doi: 10.1001/jama.2020.3972

 2. Bogani G, Brusadelli C, Guerrisi R, Lopez S, Signorelli M, Ditto A, et al. Gynecologic oncology at the time of COVID-19 outbreak. J Gynecol Oncol. (2020) 31:e72. doi: 10.3802/jgo.2020.31.e72

 3. Yu J, Ouyang W, Chua MLK, Xie C. SARS-CoV-2 transmission in patients with cancer at a tertiary care hospital in Wuhan, China. JAMA Oncol. (2020) 6:1108–10. doi: 10.1001/jamaoncol.2020.0980

 4. Fadul N, Elsayem AF, Bruera E. Integration of palliative care into COVID-19 pandemic planning. BMJ Support Palliat Care. (2021) 11:40–4. doi: 10.1136/bmjspcare-2020-002364

 5. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. (2021) 71:209–49. doi: 10.3322/caac.21660

 6. Ferrell BR, Temel JS, Temin S, Alesi ER, Balboni TA, Basch EM, et al. Integration of palliative care into standard oncology care: American society of clinical oncology clinical practice guideline update. J Clin Oncol. (2017) 35:96–112. doi: 10.1200/JCO.2016.70.1474

 7. Onder G, Rezza G, Brusaferro S. Case-fatality rate and characteristics of patients dying in relation to COVID-19 in Italy. JAMA. (2020) 323:1775–6. doi: 10.1001/jama.2020.4683

 8. Siegel RM, Mallow PJ. The impact of COVID-19 on vulnerable populations and implications for children and health care policy. Clin Pediatr. (2021) 60:93–8. doi: 10.1177/0009922820973018

 9. Sharma D, Bhaskar S. Addressing the COVID-19 burden on medical education and training: the role of telemedicine and tele-education during and beyond the pandemic. Front Public Health. (2020) 8:589669. doi: 10.3389/fpubh.2020.589669

 10. Perrin PC, McCabe OL, Everly GS Jr, Links JM. Preparing for an influenza pandemic: mental health considerations. Prehosp Disaster Med. (2009) 24:223–30. doi: 10.1017/S1049023X00006853

 11. Grace SL, Hershenfield K, Robertson E, Stewart DE. The occupational and psychosocial impact of SARS on academic physicians in three affected hospitals. Psychosomatics. (2005) 46:385–91. doi: 10.1176/appi.psy.46.5.385

 12. Li W, Frank E, Zhao Z, Chen L, Wang Z, Burmeister M, et al. Mental health of young physicians in China during the novel Coronavirus disease 2019 outbreak. JAMA Netw Open. (2020) 3:e2010705. doi: 10.1001/jamanetworkopen.2020.10705

 13. Kuang Y, Shen M, Wang Q, Xiao Y, Lv C, Luo Y, et al. Association of outdoor activity restriction and income loss with patient-reported outcomes of psoriasis during the COVID-19 pandemic: a web-based survey. J Am Acad Dermatol. (2020) 83:670–2. doi: 10.1016/j.jaad.2020.05.018

 14. Wang C, Pan R, Wan X, Tan Y, Xu L, McIntyre RS, et al. A longitudinal study on the mental health of general population during the COVID-19 epidemic in China. Brain Behav Immun. (2020) 87:40–8. doi: 10.1016/j.bbi.2020.04.028

 15. Hui D, Hannon BL, Zimmermann C, Bruera E. Improving patient and caregiver outcomes in oncology: team-based, timely, and targeted palliative care. CA Cancer J Clin. (2018) 68:356–76. doi: 10.3322/caac.21490

 16. Lancet T. Palliative care and the COVID-19 pandemic. Lancet. (2020) 395:1168. doi: 10.1016/S0140-6736(20)30822-9

 17. Greer JA, Applebaum AJ, Jacobsen JC, Temel JS, Jackson VA. Understanding and addressing the role of coping in palliative care for patients with advanced cancer. J Clin Oncol. (2020) 38:915–25. doi: 10.1200/JCO.19.00013

 18. Rodin G, Zimmermann C, Rodin D, Al-Awamer A, Sullivan R, Chamberlain C. COVID-19, palliative care and public health. Eur J Cancer. (2020) 136:95–8. doi: 10.1016/j.ejca.2020.05.023

 19. Mehta AK, Smith TJ. Palliative care for patients with cancer in the COVID-19 Era. JAMA Oncol. (2020) 6:1527–8. doi: 10.1001/jamaoncol.2020.1938

 20. Dai M, Liu D, Liu M, Zhou F, Li G, Chen Z, et al. Patients with cancer appear more vulnerable to SARS-CoV-2: a multicenter study during the COVID-19 outbreak. Cancer Discov. (2020) 10:783–91. doi: 10.1158/2159-8290.CD-20-0422

 21. Fung M, Babik JM. COVID-19 in immunocompromised hosts: what we know so far. Clin Infect Dis. (2021) 72:340–50. doi: 10.1093/cid/ciaa863

 22. Košir U, Loades M, Wild J, Wiedemann M, Krajnc A, Roškar S, et al. The impact of COVID-19 on the cancer care of adolescents and young adults and their well-being: results from an online survey conducted in the early stages of the pandemic. Cancer. (2020) 126:4414–22. doi: 10.1002/cncr.33098

 23. Wang Y, Zhang T, Huang Y, Li W, Zhao J, Yang Y, et al. Real-world safety and efficacy of consolidation durvalumab after chemoradiation therapy for stage III non-small cell lung cancer: a systematic review and meta-analysis. Int J Radiat Oncol Biol Phys. (2022) 112:1154–64. doi: 10.1016/j.ijrobp.2021.12.150

 24. Liang W, Guan W, Chen R, Wang W, Li J, Xu K, et al. Cancer patients in SARS-CoV-2 infection: a nationwide analysis in China. Lancet Oncol. (2020) 21:335–7. doi: 10.1016/S1470-2045(20)30096-6

 25. Christiansen MG, Pappot H, Pedersen C, Jarden M, Mirza MR, Piil K. Patient perspectives and experiences of the rapid implementation of digital consultations during COVID-19 - a qualitative study among women with gynecological cancer. Support Care Cancer. (2022) 30:2545–54. doi: 10.1007/s00520-021-06651-6

 26. Howden K, Yan AP, Glidden C, Romanescu RG, Scott I, Deleemans JM, et al. Loneliness among adolescents and young adults with cancer during the COVID-19 pandemic: a cross-sectional survey. Support Care Cancer. (2022) 30:2215–24. doi: 10.1007/s00520-021-06628-5

 27. Desai A, Gainor JF, Hegde A, Schram AM, Curigliano G, Pal S, et al. COVID-19 vaccine guidance for patients with cancer participating in oncology clinical trials. Nat Rev Clin Oncol. (2021) 18:313–9. doi: 10.1038/s41571-021-00487-z

 28. Rossi R, Socci V, Pacitti F, Di Lorenzo G, Di Marco A, Siracusano A, et al. Mental health outcomes among frontline and second-line health care workers during the Coronavirus Disease 2019 (COVID-19) pandemic in Italy. JAMA Netw Open. (2020) 3:e2010185. doi: 10.1001/jamanetworkopen.2020.10185

 29. Du J, Mayer G, Hummel S, Oetjen N, Gronewold N, Zafar A, et al. Mental health burden in different professions during the final stage of the COVID-19 lockdown in China: cross-sectional survey study. J Med Internet Res. (2020) 22:e24240. doi: 10.2196/24240

 30. Cai H, Tu B, Ma J, Chen L, Fu L, Jiang Y, et al. Psychological impact and coping strategies of frontline medical staff in hunan between january and march 2020 during the outbreak of Coronavirus Disease 2019 (COVID-19) in Hubei, China. Med Sci Monit. (2020) 26:e924171. doi: 10.12659/MSM.924171

 31. Zachary Z, Brianna F, Brianna L, Garrett P, Jade W, Alyssa D, et al. Self-quarantine and weight gain related risk factors during the COVID-19 pandemic. Obes Res Clin Pract. (2020) 14:210–6. doi: 10.1016/j.orcp.2020.05.004

 32. Hummel S, Oetjen N, Du J, Posenato E, Resende de Almeida RM, Losada R, et al. Mental health among medical professionals during the COVID-19 pandemic in eight European countries: cross-sectional survey study. J Med Internet Res. (2021) 23:e24983. doi: 10.2196/24983

 33. Ling M, Wang X, Ma Y, Long Y. A review of the current state of hospice care in China. Curr Oncol Rep. (2020) 22:99. doi: 10.1007/s11912-020-00959-y

 34. Hawley P. Barriers to access to palliative care. Palliat Care. (2017). doi: 10.1177/1178224216688887

 35. Schuster-Wallace CJ, Nouvet E, Rigby I, Krishnaraj G, de Laat S, Schwartz L, et al. Culturally sensitive palliative care in humanitarian action: lessons from a critical interpretive synthesis of culture in palliative care literature. Palliat Support Care. (2021). doi: 10.1017/S1478951521000894

 36. Desai A, Mohammed TJ, Duma N, Garassino MC, Hicks LK, Kuderer NM, et al. COVID-19 and cancer: a review of the registry-based pandemic response. JAMA Oncol. (2021) 7:1882–90. doi: 10.1001/jamaoncol.2021.4083

 37. Gerke S, Shachar C, Chai PR, Cohen IG. Regulatory, safety, and privacy concerns of home monitoring technologies during COVID-19. Nat Med. (2020) 26:1176–82. doi: 10.1038/s41591-020-0994-1

 38. Costantini M, Sleeman KE, Peruselli C, Higginson IJ. Response and role of palliative care during the COVID-19 pandemic: a national telephone survey of hospices in Italy. Palliat Med. (2020) 34:889–95. doi: 10.1177/0269216320920780

 39. Rabow MW, Petzel MQB, Adkins SH. Symptom management and palliative care in pancreatic cancer. Cancer J. (2017) 23:362–73. doi: 10.1097/PPO.0000000000000293

 40. VanGeest JB, Johnson TP, Welch VL. Methodologies for improving response rates in surveys of physicians: a systematic review. Eval Health Prof. (2007) 30:303–21. doi: 10.1177/0163278707307899














	
	TYPE Original Research
PUBLISHED 02 December 2022
DOI 10.3389/fpubh.2022.998484






Travel across time zones and the implications for human performance post pandemic: Insights from elite sport

Stephen C. Jasper, Mark A. A. M. Leenders* and Tim O'Shannassy

Graduate School of Business and Law, RMIT University, Melbourne, VIC, Australia

[image: image2]

OPEN ACCESS

EDITED BY
Muhammad Salman Shabbir, Universiti Brunei Darussalam, Brunei

REVIEWED BY
Ingo Fietze, Charité Universitätsmedizin Berlin, Germany
 Mihael H. Polymeropoulos, Vanda Pharmaceuticals Inc., United States

*CORRESPONDENCE
 Mark A. A. M. Leenders, mark.leenders@rmit.edu.au

SPECIALTY SECTION
 This article was submitted to Occupational Health and Safety, a section of the journal Frontiers in Public Health

RECEIVED 20 July 2022
 ACCEPTED 15 November 2022
 PUBLISHED 02 December 2022

CITATION
 Jasper SC, Leenders MAAM and O'Shannassy T (2022) Travel across time zones and the implications for human performance post pandemic: Insights from elite sport. Front. Public Health 10:998484. doi: 10.3389/fpubh.2022.998484

COPYRIGHT
 © 2022 Jasper, Leenders and O'Shannassy. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



Notwithstanding technological innovation, the COVID-19 pandemic, and new communication tools, the need for travel is growing again and, in some travel segments, it is stronger than ever. Interestingly, the public health implications of traveling across time zones are still poorly understood and this is especially true for organizations that send their workers across the globe. Using data from 173 Olympic teams over 15 Olympic Games, we show that crossing multiple time zones has negative implications for human (sports) performance. More importantly, the results indicate that performance impairment is especially visible after flying east, with peak performance particularly impaired, leading to a “gold demotion effect” of gold medals to silver medals as a result. Given that Olympic sporting teams typically have dedicated medical staff and active mitigation strategies, these findings have important public health implications. For example, organizations are demanding their workers to be on “top of their game” while traveling, without providing them with the support and tools to do so. The implications for public health management and human resource management are discussed.
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Introduction

Globalization is an important driver for organizational growth and performance and to tap into opportunities for growth, organizations increasingly use global teams for innovation and market development. Notwithstanding the huge potential of employing global teams, there are organizational health risk factors that are poorly understood resulting in suboptimal outcomes from employees working across the globe and for public health in general (1).

Global organizational structures are increasingly facilitated through new technologies such as collaboration tools and video conferencing. This trend has seen tremendous growth as COVID-19 dramatically interrupted business travel and new ways of working using Zoom and other collaboration tools became part of the new normal (2). Although technology is facilitating new ways of communication and collaboration, team members continue to keep a significant travel schedule that is poorly understood at the individual level, let alone at the organizational level in terms of stress, health and human impact (3).

The purpose of this article is to investigate an area where more is known about jet lag and impact and use this setting to further our understanding at the organizational and community level. In the area of global elite sport, much more is known about athletes, their travel schedules, health and their performance (4). This provides an interesting opportunity for interdisciplinary research to answer a question in global movement and management research that “has overlooked an important category of international operator: the international business traveler” (3).

This study is not about sports per se, but it uses a non-traditional assignment arena of athletes to inform studies on business travel and its impact on global team performance (5). Crossing multiple time zones can result in jet lag and sleep deprivation (6), which are likely to have adverse effects on performance (6, 7). Athletes—and there is anecdotal evidence a similar approach exists for employees—will try to mitigate the negative impact of travel by flying in early to allow adjustment, or by using some form of jet lag treatment plan (8, 9). Strategies to ameliorate the effects of jet lag include light seeking or avoidance, melatonin, and other pharmacological agents (8, 10). Compared to the support that athletes get, workers who travel get little or no support, even for travelers who traveled internationally as many as 26 times a year (11).

Little is still known about the extent of the impact and duration of jet lag, including social jet lag, on performance, although the rule of thumb is that recovering from jet lag takes “a number of days equal to about two-thirds of the number of time zones that have been crossed” (9) and the impact and duration of these effects vary across individuals and occasions (7, 12). The potential performance impairment for global teams that develop their market or develop new innovations is poorly understood. In addition, there may be an important need to support traveling workers better when they fly longer distances (1).

There is growing evidence that the symptoms of jet lag can worsen before resolving and that the direction of flight also has an impact (6). The circadian rhythm is a complex mechanism mediated by light, and jet lag is a disruption of this circadian rhythm (6). The symptoms of jet lag include insomnia and daytime sleepiness, but can also include “dysphoric mood, diminished physical performance, cognitive impairment, and gastrointestinal disturbances” (6), and even urticaria (13).

In this study, the aim is to use data on the travel and performance of Olympic national teams to understand the performance of international business travelers and the implications on international human resourcing and global work practices. Because the effects of jet lag can have a substantial impact on physical and cognitive ability (6), it is important to investigate these effects and their impact more closely. We present multi-year evidence of a measurable and significant adverse effect of crossing multiple time zones on Olympic team performance, with an emphasis on medal achievement composition. The results provide evidence of a “demotion effect” where athletes who were likely to win a gold medal win a silver medal instead. This “demotion effect” is studied while controlling for a range of other factors. The findings have implications for both athletes and business travelers and for organizations, including Australian businesses where business travel is prolific given the geographical location.

The structure is as follows; first, the factors influencing Olympic team performance are discussed, and the potential role and impact of jet lag on performance is explored. Second, three hypotheses are proposed on the relationship between the number of time zones crossed and the direction of flight on performance. Thirdly, the data set covering 15 Olympic Games and the methodology used to analyze this data is outlined; the results are presented and discussed; conclusions are drawn, and the implications and limitations are analyzed. Finally, the significance of the results for theory, management, organizations, and travel are discussed.


Factors influencing Olympic performance

The Olympic games provide the context for our study on the impact of travel on human performance (4). To ensure the best performance outcomes, athletes need to be at their peak in terms of ability, training, support, and preparation. Several studies have identified determinants of Olympic success and a range of factors have previously been used to predict success in the Olympic Games.

The population size of the country is an obvious factor for Olympic medal success: nations with larger populations have an increased statistical probability of producing Olympic medal-winning athletes than nations with a smaller population to draw from. This positive relationship between population and medal count has been confirmed by Putt (14), who analyzed the correlation between population and weighted medal count (where gold, silver and bronze medals were weighted in a 3:2:1 ratio). Accordingly, almost every model used to predict Olympic medal count uses population as a basic factor to predict Olympic medal performance. A similarly intuitive measure for predicting Olympic medal success is the nation's gross domestic product (GDP) and its economic factors, as wealthier nations have more resources to direct to Olympic performance than less wealthy ones, and almost all predictive models take into account a nation's GDP per capita. Thus, a nation's population multiplied by its GDP per capita is the usual starting point for calculating Olympic medal success. Nations that have a strong sporting culture will show Olympic results above what would be expected for their population and GDP per capita (e.g., Bulgaria, North Korea). Often politics and national sport organizations are involved to win national esteem and to invest and support athletes' performance (15). Finally, there are some Olympics specific factors such as the boost from hosting the Olympic Games and the strong positive effect on Olympic medal performance for the host nation is borne out of having a home advantage and incentives to invest (16). These necessary control factors will be included in our analyses.


Time zone disparity and jet lag

Jet lag typically occurs when a person crosses three or more time zones (9), has a negative effect on performance (17), which extends to performance in sports (18). The effect is typically worse flying east than flying west [(19, 20), pp. 136, 138], and the degree of jet lag can be assessed with standardized scales to quantify this (7, 12, 21).

The effect of jet lag has been documented and studied considerably (18), and the negative impact of jet lag has been reported by athletes themselves; in a series of 15 interviews with Olympic athletes, jet lag was noted as a factor that negatively impacted performance (22). For an overview of Jet Lag studies see Table 1. As a result of this effect from jet lag, comprehensive and detailed jet lag management plans specifically for athletes have been devised, depending on the number of time zones crossed and the direction of flight (8), as the degree of jet lag is proportional to the number of time zones crossed (6).


TABLE 1 Studies in jet lag.

[image: Table 1]

The effects of crossing multiple time zones and the resultant jet lag have been assessed in a variety of sports, such as basketball (23). However, while the athletic community has been studied heavily, research into the effect of jet lag on international business travelers has been overlooked, with a lack of organizational support for business travelers despite them being a valuable resource to their company (3, 4). International business travelers are often “conducting business in a cloud of caffeinated jet lag” (17), despite the duty of care owed by companies to their employees (11).



Olympic medal team performance

While travel time and mere distance may affect performance, this article makes the hypothesis that time zone disparity is an overlooked factor on athletic performance. Olympic medal tallies, in the Summer Olympics, are expected to be impacted in specific ways. As time zone disparity increases athletic performance is likely to be impacted (6). So there are a number of elements to the individual athlete's presentation for the personal examination presented by competition that are impacted adversely by time zone disparity, making high performance more difficult (1). Thus, it would seem highly likely that as the number of time zones crossed increases, the medal count decreases (i.e., human performance decreases).

H1: There is a negative relationship between time zone disparity (the number of time zones crossed) and human sports performance.

The direction of flight matters with respect to crossing time zones and performance. Typically, flying east results in more severe jet lag than flying an equivalent distance west [(20), pp. 136, 138]. This finding was borne out in a study of 20 healthy elderly subjects aged 67–87 years who had their circadian rhythm advanced or delayed, as alertness was disrupted more after the phase advance than after the phase delay (19). However, it has been noted that some people may respond better to flying eastward (18).

In a study that compared jet lag experienced by athletes flying west vs. flying east, the athletes who flew east took a longer time to adjust to the new time zone (24). Re-entrainment into the destination's time zone is more difficult if the circadian rhythm is contracted, which happens as a result of flying east, and is generally slower after flying east than it is after flying west (6, 25). Additionally, the direction of flight correlates with the type of jet lag experienced, with flying west associated with evening sleepiness and extremely early awakenings and flying east with difficulties falling asleep and morning or noontime sleepiness [(20), pp. 136, 138]. Even in the American National Football League with its limited time zone disparity of 3 h from the east to the west coasts of the United States, it was found west coast teams had an advantage in evening games (26). Similarly, in the American sports context eastward flight has been shown to negatively impact performance in baseball more than the equivalent westward flight (27).

Thus, it would seem reasonable to infer that performance will be more adversely affected, and therefore have a lower medal count in the Olympics setting, than those who fly west or remain in the same time zone, despite the preparation that teams will have made (1).

H2: There is a more negative relationship between time zone disparity and human sports performance if the travel is in easterly direction.



Peak performance impact

Medical jet lag research has often focused on physical performance using objective biological markers such as vitamins or minerals (28); trace elements or biological variables such as nitric oxide (29). These indicators have been shown to have limited validity in terms of actual performance, with self-reported measures of physical performance being more useful than objective biological markers (30).

Human performance is not only dependent on physical attributes such as fine motor skills, gross motor performance but senses including eyesight, hearing, reflex response and cognitive function as well can all be important on the outcome depending on the sport (31). Thus, effective predictors of athletic performance include measures of physical and cognitive performance in preference to biological markers.

Peak performance has been shown to be closely aligned to the “flow” state described by Csikszentmihalyi (32). Given the disruption to cognitive function that can be caused by crossing multiple time zones and the resultant jet lag (6), it would seem reasonable to infer that the ability to attain peak performance could be impaired significantly by jet lag.

In order to obtain a gold medal, peak performance is paramount. The difference between gold and silver medals can be extraordinarily small; if a competitor traveled across more time zones than their competitors there may be a relatively small impairment of athletic performance, but it will result in a different medal. This small impairment may be very significant in terms of Olympic medal count: “at Athens, the combined margin of five British gold medals being silver medals was only 0.545 s—that shows how close it can be” (33). Thus, even the slightest effect on peak performance is likely to affect the gold medal count, demoting a competitor to silver or even bronze.

The small but significant deterioration in athletic peak performance may result in the competitor or team missing out on receiving a gold medal but receiving a silver medal or less instead. This “demotion effect” would be apparent if the mix of medals is downgraded. If only the highest levels of peak performance are affected, it is possible the lower medals (silver and bronze) may avoid this “demotion effect” and even get boosted instead.

Several studies support the notion that peak performance may suffer most. For example, it is widely known that a person's chronotype affects the time during the day where performance peaks [(20), pp. 152–162]. For athletes, the variation in performance according to the time of day does have some endogenous input, most likely genetic (31).

H3: There is a negative relationship between crossing time zones in easterly direction and human performance. This relationship is more negative for peak performance.

For hypothesis 3 to hold the team's gold medal tally needs to show a “demotion effect” in gold medals (reflective of peak performance) and it may or may not show an increase in the tally of the lower medals (silver, bronze), depending on whether the performance impairment is more homogeneous across the performance curve. If there is a boost in silver medal count and not in bronze, it shows that silver medal count is less impaired then gold and also that silver “demotion” is not affecting the bronze medal tally significantly.

If there is support for (some of) the hypotheses in the highly performance managed arena of the Olympic Games, there are significant implications for the “amateurs” and unsupported team members in most organizations that have adopted global teams to compete better. The method, data and results will be presented next.





Methodology

The data set covers 15 Olympic Games, starting with the Games of the XVII Olympiad held in Rome, 1960 until the Games of the XXXI Olympiad held in Rio de Janeiro, 2016. The Olympic Games held in 1960 was chosen as the start of the data set as jet airliners did not replace rail and ocean liners as the primary mode of long-distance travel until 1958 (16). Data were taken directly from the International Olympic Committee (IOC) website. For the purpose of comparability and control, only data from the Summer Olympics (as opposed to the Winter Olympics) were used. For data on populations and GDP, Google Public Data was used. Medals that were awarded and later revoked are not included in the data set. In terms of the sampled nations, only the 15 leading nations with stable borders were included. This approach makes sure that the countries are relatively similar but can still face significant different time zone challenges across different games.


The dependent variables

The success on Olympic Games is measured in medals. Interestingly, there is additional detail in terms of the type of medal. Gold medals (total): The number of gold medals won by a country. Silver medals (total): The number of silver medals won by a country. Bronze medals (total): The number of bronze medals won by a country. Total medals: The total number of medals won by a country.



The independent variables
 
Absolute time zone difference

For absolute time zone difference (ATZD), the difference of the time zone of the capital city of the competing nation and of the host city was used, according to the most direct route between the two cities. The maximum amount of time zone disparity that can occur is 12 h, and daylight saving is not taken into account due to the circadian rhythm being linked to “sun time” [(20), pp. 152–162]. For example, athletes in Australia are taken as using the time zone of the capital city, Canberra (UT +10 h). For the 1984 Olympic Games in Los Angeles, the time zone of the host city is (UT −8 h); the time zone difference is not 18 h, but the absolute value of −6 = 6 h.



Easterly direction

As discussed earlier, the direction of flight may have an impact on performance, with easterly travel likely to have more of an impact [(20), pp. 136, 138]. A dummy variable was used, where traveling east = 1, west or same time zone = 0.



Population (national)

Population is used as a factor in almost all of the predictive models for Olympic performance and is included here. Data were taken from Google Public Data (34).



GDP (national)

Nations with a high GDP are more likely to be able to direct resources to Olympic sports than nations with a low GDP. GDP data were taken from Google Public Data.



Distance (km)

We used great-circle distance using Excel to measure distance between the capital city of the country and the host nation (35).



Host nation

The potentially positive effect of being the host nation has been included as a factor, as it has with most other models predicting Olympic performance (15, 36–39). In the data, host nation = 1 and not host nation = 0.



Host previously

Whether the country was hosting the previous Olympics was coded as a dummy, previous host nation = 1 and not previous host nation = 0 (37, 38).



Host following

Hosting countries know many years before that they will host the Games and this may potentially affect preparation and support, so a measure is included regarding the host in the following 4 years, host nation next games = 1 and not host nation next games = 0 (37, 38).





Results

The descriptive statistics and correlations for the variables are listed below in Table 2. The Pearson correlations show some interesting preliminary insights. The bivariate correlation between absolute time zone differences and medal performance is consistently negative, albeit often not significant for gold medal count (r = −0.029, p = 0.17), silver medal count (r = −0.012, p = 0.22), bronze medal count (r = −0.015, p = 0.21), and total medal count (r = −0.021, p = 0.19). Flying east seems to have a stronger negative effect for gold medal count (r =0.069, p = 0.08), a close to significant correlation with silver count (r = −0.044, p = 13), and bronze medal count (r = −0.066, p = 0.09), and total medal count (r = −0.064, p = 0.09). Being a host is generally very supportive for medal wins and anticipation or past hosting seem to be positive as well. This is particularly true for gold medals (r = 0.327, p < 0.001). As expected, population size and GDP are significantly and positively correlated with medal counts of all colors.


TABLE 2 Descriptive statistics and Pearson correlation matrix.
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The descriptive statistics show that the average number of time zones crossed in the sample is much higher (M = 5.14 time zones) than, for example studies, that study U.S. sporting teams traveling across the U.S. The odds of a team flying east are 37.8%. There is a 5.3% chance that country in the data sample hosts the Olympic Games. The average distance that a team travels is 7,342 km and given that China is in the sample, the average population is high (120 million). The average team in the sample won 10.9 gold medals, 10.1 silver medals, and 11.0 bronze medals (32 medals in total) per Olympic Games.

Table 3 shows the results from the multivariate moderated regression analysis for different team medal performance counts. All the key predictors of national team medal performance are included, including country dummies that can account for country heterogeneity (one country, the Netherlands, was taken as the baseline and omitted from the analysis as was the China dummy due to multicollinearity with population size). Where there is an interaction, the variables were first mean centered to reduce multicollinearity (61). Variance inflation factors are acceptable and around 1—and up to around 2 if distance in km—was included. In addition, we ran models with or without distance (km) and the results were similar.


TABLE 3 Multiple regression results for medal tallies.
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The results in Table 4 show a similar picture to the correlation table. Generally, there is a negative relationship between (1) absolute time zone difference and performance and (2) flying east and performance. There is a notable negative relationship between crossing more time zones and gold medal tally (b = −0.111, p = 0.06). This shows that there is an impact from time zones in the expected direction that is not mitigated by athlete preparation or other counter measures (more on this when future research is discussed). So, while some individual athletes will be less affected than others, there is a measurable and negative relationship between flying across more time zones and gold tally, even after controlling for distance. With respect to the flying direction, there is a notable relationship between traveling east and the bronze tally (b = −0.053, p = 0.10). Interestingly, the overall tally also suffers from flying in an easterly direction all else equal (b = −0.042, p = 0.10).


TABLE 4 Multiple regression results for medal tallies.
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In line with the consistent negative signs across all time zone and direction coefficients, it is fair to say that (1) time zones affect performance negatively, especially in the gold tally (H1 is supported for gold tally and not rejected for the other medal types given the consistent negative pattern in the data), and (2) flying in easterly direction affects performance negatively, especially for bronze and total medals (H2 is supported for bronze and total (p <0.10) and not rejected for the other medal types because of the consistent negative pattern). In sum, evidence for H1 and H2 is mixed with only significant relationships for select medal metrics only. However, there is generally directional support across all medal metrics.

When the interaction between absolute time zone difference and flying east is included (61), it shows a significant negative coefficient for the interaction on silver medal count (b = 0.083, p = 0.021). This is not the case for gold, bronze and total medals. Generally, this result shows that there is a measurable weak negative relationship across the medals and that this pattern is visible after controlling for distance traveled, and country characteristics and hosting. Interestingly silver is behaving somewhat differently than gold and bronze.

The fact that the interaction between time zones and direction is significant for silver medals warrants a deeper investigation in the nature of the interaction between crossing time zones and flight direction. First, Figure 1 shows the two insignificant interactions (Gold and Bronze tally) indicating that large time zone differences are negative for performance and that the slopes are not statistically different for flying in an easterly or westerly direction (i.e., no significant acceleration downwards associated with direction although the slope is slightly more negative for the gold and bronze tally when flying in an easterly direction). There is generally a negative effect from flying in an easterly direction as discussed, and H2 is supported for gold and bronze. Second, the pattern is different for silver medals (Figure 2). For silver, the similar slopes are not similar, and a crossover emerges with for small time zone disparity a decrease in medal tally, but for high time zone disparity an increase in silver tally emerging. The increase in silver medal kicks in when the team both crosses multiple time zones and crosses them in an easterly direction. One explanation is that the gold medal count is demoted as the time zones crossed in easterly direction take their toll on gold medal performance more than on silver medal performance. If the silver medal count was affected equally, the bronze medal count would benefit in the same way, which is not the case, and the bronze pattern is basically negative as can be expected from crossing more time zones in easterly direction. This supports H3.


[image: Figure 1]
FIGURE 1
 Gold and Bronze medal pattern.



[image: Figure 2]
FIGURE 2
 Silver medal pattern.


In sum, the slopes in Figures 1, 2 are generally negative, which is what can be expected from what is known about performance impairment from jet lag and easterly flight direction. However, the silver medal counts are impacted somewhat differently. At first glance, the silver tally seems to slightly benefit from crossing more time zones and doing so in easterly direction (=worst jet lag situation!). Although this may seem strange, this can be explained by peak performance impairment resulting in a boost to silver medal counts from decreased gold medal counts which are diminished more when athletes cross multiple time zones flying eastwards. Interestingly, the silver tally is lower in the low jet lag region of the graph (left hand side of Figure 2) if the flight direction is eastwards (the dotted line in Figure 2). In other words, performance impairment is not homogenous across the performance curve, and peak performers seem to struggle most from crossing multiple time zones, and the resultant jet lag, and flight direction. H3 is supported. To the best of our knowledge, this is the first study that theorizes on and finds empirical proof of the “gold demotion” effect that Olympic teams face, even with all the preparation and investments.



Discussion

The basic assumption of this study is that organizations and employee performance management can learn from Olympic teams when it comes to travel, stress and health, and performance.

Olympic teams from well-resourced nations benefit from well-informed sports science and invest significant funds in the education and training of athletes in managing jet lag and other adverse health impacts from long distance travel. The management literature is calling for similar training and education programs for professional managers to enhance job performance and employee wellness (4). By studying the medal outcomes of Olympic teams, we can better understand the human experience and performance outcomes and then use this insight to inform future management practice (1).

The key findings of the study are that traveling across multiple time zones is indeed negative for performance and that flying east is particularly challenging for people. In the first instance, these findings are related to athletes because that is where the data comes from. Even for a highly performance managed setting as Olympic games, these effects are significant. As the number of time zones crossed increases, the negative effect on performance increases, in line with studies (9).

Flying eastwards increases the negative performance effect, as it is generally more difficult to adjust after a long-distance flight eastwards than it is to adjust to the equivalent long distance flight westwards (9, 24). This negative effect on performance is particularly visible in peak performance areas, namely gold medalists, where there is a “demotion effect” creating an unexpected boost to silver medals when athletes cross more time zones in easterly direction.

It is fair to presume that for the “amateurs” and unsupported team members in most organizations that have adopted global teams, these effects may be much larger. At the bare minimum, this study is highlighting a potential issue in management that is not receiving enough attention.


Managerial implications

This study has significant implication for people traveling internationally and for scholars interested at public health in general. Athletes are well-informed about arriving early, the role of daylight, and therapeutic options to regulate the circadian rhythm but the stress and health effects seem material, even after some time. An interesting observation was a positive association between silver medal tallies and jet lag, indicating a “demotion effect,” where athletes who would have otherwise won a gold medal came second. Being on the top of your game when jet lagged seems to be a key challenge. In addition, this may signal that there may be a larger public health problem in society at large that we are not understanding sufficiently. This will become more important as society opens up after the pandemic.

The implications for public health and management are significant, especially for high-performing individuals that need to bring their “A-game.” Managers and humans in general need to consider the potential adverse effects of crossing multiple time zones, with preparations such as arriving to the venue early and auctioning a detailed plan for overcoming jet lag in organizations [e.g., (8)]. This requires focused education and training of the human resource to ensure peak performance and good health (1). Substantial amounts of business travel result in a significant amount of stress (62), and the resultant sleep deficit can cause significant cognitive and physical impairment (17) creating public health concerns.



Limitations and future research

This study has some important limitations that offer opportunities for future research. Firstly, while we included data from 15 Olympic Games, future research can increase the sample size, include Winter Games and also include smaller nations. Secondly, future research is needed at the individual level with more details on the individual, his or her preparation, their engagement with jetlag management, and the timing during the day of the event. Thirdly, the role of chronotype could be studied in more detail and if additional data on preparation becomes available, more managerial insights can be obtained on what regimes help mitigate the impact on human sports performance. The time of day will have an impact as well for specific individuals. Overall, our study is still relevant as many of these factors should be averaged out by the large numbers of athletes participating in our study. Fourthly, while it is known that flying east has more negative effects than flying west on performance, the underlying mechanisms are poorly understood. While jet lag typically occurs after crossing three or more time zones (9), the more time zones crossed, the greater the extent of jet lag but the impact on the nature of the impairment and its duration is poorly understood and needs more research as well.
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Background: Teacher burnout is affected by personal and social factors. COVID-19 has greatly impacted teachers' physical and mental health, which could aggravate teacher burnout.

Purpose: Based on the JD-R model, this study aims to investigate the relationship between teacher professional identity (TPI) and job burnout during the COVID-19 pandemic, and examine the moderating roles of perceived organizational support (POS) and psychological resilience (PR) in these relationships among primary and secondary school teachers in China.

Methods: A total of 3,147 primary and secondary school teachers participated in this study.

Findings: Work engagement played a mediating role in the relationship between professional identity and burnout; when the POS and PR scores were high, the predictive coefficient of TPI on burnout was the largest.

Originality: This study tested the mechanism underlying the relationship between TPI and burnout, and explored the protective factors of burnout.

Implications: This study supports the applicability of the JD-R model during COVID-19 and provides ideas for teachers to reduce burnout.
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Introduction

Burnout refers to emotional exhaustion, a low sense of achievement, and a depersonalized state of psychological stress caused by an individual's inability to cope effectively with work pressure in their occupational field (1, 2). This phenomenon often occurs in many helping professions, such as doctors (3), policers (4), and teachers (5). Compared to university teachers, teacher burnout is more serious among primary and secondary school teachers in China (6) because they face increased pressure from students' academic achievements and teachers' titles. This phenomenon of teacher burnout among primary and secondary school teachers in China became more serious after the COVID-19 outbreak (7, 8). A study conducted by Sokal et al. indicated that teachers were increasingly exhausted during the pandemic (7). With the outbreak of COVID-19, schools switched from traditional offline teaching to online teaching, which resulted in many difficulties for teachers, such as a lack of classroom management, a decline in the quality of teaching content, and difficulty in tracking teaching results (9–11). Furthermore, teachers would face pressure from family (e.g., work-family conflict) because they need to stay home during most of the pandemic, which would aggravate the conflict between work and family, all of which would increase teachers' workload during the COVID-19 pandemic, finally leading to serious burnout (12). Teacher burnout not only affects students' motivation (13) and academic achievement (14) but also has a negative effect on teachers' mental health [e.g., depression, (15)]. Considering the serious burnout teachers face during the COVID-19 pandemic and the negative consequences of burnout, it is necessary to explore the protective factors of teacher burnout, its underlying mechanisms, and moderating factors.



Literature review


Teacher professional identity and burnout

Teacher professional identity (TPI) is defined as the beliefs, values, and commitments that an individual holds toward being a teacher (16, 17). Some studies have found that TPI is not only an important indicator for measuring the quality of teachers' work, but also helps to promote teachers' job satisfaction, motivation, and work commitment (18). Some studies found that burnout was negatively affected by professional identity (PI) among some service professions (19–22). For example, Chen et al. found that during the COVID-19 pandemic, the PI of college teachers was an essential factor affecting burnout (19). Social identity theory (SIT) can explain why PI affects burnout, which posits that individuals in society actively compare themselves with groups similar to their own (social comparison) to confirm whether they have received due recognition and respect in the group. Most studies that have been conducted on SIT in the workplace believe that occupational identity is a manifestation of social identity in the workplace, which means that occupational identity is part of social identity. Some scholars have proposed that PI refers to the attitudes, values, knowledge, beliefs, and skills that are shared with others within a professional group, and can affect how people interact, compare, and differentiate themselves from other professional groups in the workplace (23). From the perspective of social identity, PI is a collective concept constructed by individuals' sense of belonging, values, recognition, and acceptance of their groups, which emphasizes the decisive role of objective factors in PI (24). When an individual perceives that society's recognition of their career is not in line with their set expectations, the individual will often seek to change their occupational status (25, 26). Based on this theory, we might conclude that, if an individual does not recognize their career, they might generate turnover intention. Thus, this study posits that teachers' PI is negatively associated with teacher burnout.



The mediating role of work engagement

Work engagement (WE) is a positive, well-rounded, work-related emotional state characterized by energy, dedication, and focus (27). Research has shown that PI is positively correlated with WE (28–30). Other researchers have found a significant correlation between a single dimension of PI and WE (31). For example, the research conducted by Wang et al. found that PI was positively correlated with work engagement among hotel employees (30).

Regarding the relationship between PI and burnout, some researchers believe that WE is an independent concept that is negatively associated with burnout. It involves the way a person devotes more time and energy to complete their tasks (32, 33). The Job Demand-Resource (JD-R) model emphasizes that WE and burnout are two different psychological states induced by job demands and resources at work. Job demands can lead to psychological energy consumption, which ultimately leads to negative results such as burnout. Job resources are predictors of the motivational processes that can promote WE. Other researchers, using empirical research, have found that WE and burnout were negatively correlated (34–36). For example, Hultell and Gustavsson found that job demand and resources were predictors of WE and burnout; job demand positively predicted burnout, while job resources positively predicted WE (35). Theoretical and empirical research has found that TPI may buffer teachers' burnout through WE. Therefore, this study suggests that WE mediates the relationship between TPI and burnout (H1).



The moderating role of perceived organizational support

Perceived Organizational Support (POS) refers to whether individuals feel that the organization values their contributions, whether individuals are content with the attention they provide to the organization, and whether the organization, in this case, schools, cares about the basic interests of employees (37). Organizational support theory (OST) suggests that teachers' perceptions of organizations depend on how much the organization values them (37, 38). Teachers are more dedicated, loyal, and responsive when they feel that the organization genuinely cares about their welfare and needs (39). It can be seen that POS is a positive attitude toward the profession.

No previous study has examined the relationship between TPI, POS, and WE. However, Social Exchange Theory (SET) can provide a perspective. SET suggests that employees are willing to provide their best (e.g., positive attitudes and hard work) to their organization when they receive corresponding respect from the organization (40). Furthermore, studies have shown that POS is positively correlated with PI (41–43) and can improve teachers' work satisfaction (44, 45). POS reduces the negative effect of strain on WE (46). Therefore, POS may enhance the positive effects of PI on WE. Therefore, this study proposes that POS plays a moderating role in TPI and WE (H2).



The moderating role of psychological resilience

Psychological resilience (PR) is an individual's ability to bounce back in the face of adversity, trauma, tragedy, or stress. It is a vital personal psychological resource in today's fast-paced, high-stress, and unpredictable work environment (47). Previous studies have shown that WE is positively correlated with PR (48–50). Lyu et al. found that during the COVID-19 pandemic, both the PR and organizational identity of medical staff positively impacted WE (49). Clark et al. argued that the higher the PR of medical staff, the higher their WE. According to the JD-R model, job engagement is negatively related to burnout; PR is a psychological resource that can alleviate negative psychological problems caused by work (51). Liu et al. found that during the COVID-19 pandemic, the PR of high school teachers had a significant negative predictive effect on burnout and turnover intention (52). Teachers with high PR will have better interpersonal relationships, a more satisfying sense of job competence and work efficiency, and can alleviate burnout. Therefore, this study posits that PR might play a moderating role in the relationship between WE and burnout (H3).

Previous studies have shown that teachers' PI, WE, POS, and PR have positive effects on preventing or reducing the level of teacher burnout (53–55). However, these studies generally examined the impact of a single factor on teacher burnout, ignoring the interaction effect of several variables on burnout. Variables interact with each other; that is, the function of the variables is conditional. Thus, it is necessary to explore the interaction effects of these variables. Furthermore, most previous research has discussed the influence of certain independent variables on teacher burnout (56, 57), but few have discussed their mediating mechanisms. Understanding the underlying mechanisms of teacher burnout is important for researchers to design interventions to prevent burnout. Therefore, it is necessary to explore the mediating mechanisms of teacher burnout.



Theoretical basis

The JD-R model could be the theoretical basis of this study to explain teacher burnout. The JD-R model mainly assumes that job burnout is caused by an imbalance between job demands and resources and that many job resources can compensate for the impact of high job demands on job burnout (58). Job resources can be divided into four categories: material, conditional, personal, and energy-based resources (59). In particular, TPI and PR could be regarded as resources of personal character that could be used to help individuals resist stress, whereas POS could be regarded as conditional resources obtained from the external environment (59). WE and burnout are closely related and fundamentally different concepts (27). Research has shown that WE plays a mediating role in the relationship between job resources and burnout (60), and POS and PR play moderating roles in these relationships (46, 52). Based on the theoretical basis and empirical evidence, this study proposes a theoretical model.

Based on the JD-R model theory, we propose a theoretical model. We expect that our results will not only support this theory but also extend it. The JD-R model posits that resources could help individuals prevent or reduce their level of burnout. Resources can be divided into personal, organizational, and other resources. Although the JD-R model posits that resources are significant for preventing burnout, it does not consider the effects of different levels of resources (e.g., personal and organizational resources), especially when they interact with one another. In our study, we considered the effects of personal resources (i.e., TPI and PR) and organizational resources (i.e., POS), which might differ from those of previous studies.



Research questions

In summary, this study aimed to explore the mechanisms underlying the relationship between TPI and burnout. Based on these theories and empirical evidence, we propose the following hypotheses:

Hypothesis 1: WE mediates the relationship between TPI and burnout.

Hypothesis 2: POS moderates the relationship between TPI and work engagement.

Hypothesis 3: PR moderates the relationship between WE and teacher burnout.

The model is shown in Figure 1.


[image: Figure 1]
FIGURE 1
 Hypothesized model of processes linking teacher professional identity and burnout, mediated by work engagement and moderated by perceived organizational support and psychological resilience.





Methods and materials


Sample

This study was approved by the Ethics Committee of Zhejiang Normal University and performed in accordance with the Declaration of Helsinki and APA ethical standards. The survey was conducted over 3 months, from June to September 2021. Simple sampling was used, and 3,500 in-service teachers in a city in Zhejiang Province participated in this study. After excluding 353 questionnaires with incomplete responses, 3,147 valid questionnaires were included. There were 927 females and 2,220 males, with an average age of 39 years and a standard deviation of 8.74 years old. The average number of years of teaching was 17.90 years. Among the 3,147 valid questionnaires, 2,040 (64.82%) were pre-and primary school teachers, and 1,107 (35.18%) were secondary school teachers. A total of 2,856 (90.75%) teachers majored in teaching, and 291 (9.25%) majored in a non-teaching program.



Measures
 
Burnout

Teacher burnout was measured using the Professional Quality of Life Scale designed by Stamm (61). This scale has three dimensions: burnout, compassion satisfaction, and secondary traumatic stress. The burnout subscale includes eight items. A five-point Likert scale (1 = never, 5 = very often) was used to ascertain participants' opinions. The higher the score, the stronger the burnout. In this study, Cronbach's alpha coefficient of the scale was 0.90.



Teacher professional identity

TPI was assessed using the Teachers' Professional Identity Scale by Wei et al. (62). The scale comprises four dimensions, namely, occupational values, role values, sense of occupational belonging, and professional behavior inclination, and eighteen items. All items are scored on a five-point Likert scale (1 = strongly disagree, 5 = strongly agree). In this study, Cronbach's alpha coefficient of the scale was 0.94.



Work engagement

WE was measured using the Utrecht Work Engagement Scale (UWES) by Schaufeli and Bakker (63), which consists of three dimensions: vigor, dedication, and absorption. The scale consists of nine items, and each item is scored on a five-point Likert scale (1 = never, 5 = always). In this study, Cronbach's alpha coefficient of the scale was 0.94.



Perceived organizational support

POS was measured using the Perceived Organizational Support Scale designed by Eisenberger et al. (64). The scale consists of nine items, and each item was scored according to a seven-point Likert scale (1 = strongly disagree, 7 = strongly agree). In this study, Cronbach's alpha coefficient of the scale was 0.91.



Psychological resilience

PR was assessed using the Psychological Capital Questionnaire designed by Zhang (65) for primary and secondary school teachers. The scale has nineteen items and four dimensions: resilience, self-confidence, hope, and optimism. A six-point Likert scale was used (1 = strongly disagree, 6 = strongly agree). In this study, Cronbach's alpha coefficient of the scale was 0.82.





Procedures and data analysis

The data were collected electronically. First, a link to the questionnaire was sent to all participants via the Credamo platform. Second, the data were collated, and finally imported and analyzed using SPSS 21.0 (66). The data were analyzed as follows.

(1) Descriptive statistics and correlation analyses were performed on the main variables. (2) The SPSS PROCESS macro was used for mediation and moderation analysis with 5,000 bootstrapped samples. (3) Model 4 (PROCESS macro) was used to examine the mediating effect of job engagement between teachers' PI and job burnout. (4) Model 1 was used to examine the moderating effects of POS and resilience on teachers' PI and job engagement, as well as job engagement and burnout. (5) Model 21 was used to moderate the mediation analysis. A 95% CI was reported in our study. The CI in the Results section represents the 95% CI.



Results


Results of common method bias

Since the data collected by the questionnaire in this study were all from teachers' self-reports, there may be common methodological deviations. In this study, the Harman single-factor test was used as a statistical control. The results showed that the eigenvalues of 14 factors were >1, and the explanatory power of the first factor was 37.41%, which was less than the critical value of 40%, indicating that there were no serious problems resulting from common method bias in this study.



Descriptive statistics and correlational analyses

The descriptive statistics are presented in Table 1. The results of correlational analyses showed that burnout was negatively correlated with TPI (r = −0.55, p < 0.01), WE (r = −0.67, p < 0.01), POS (r = −0.58, p < 0.01), and PR (r = −0.66, p < 0.01). TPI was positively related to WE (r = 0.63, p < 0.01), POS (r = 0.50, p < 0.01), and PR (r = 0.59, p < 0.01). Furthermore, the results found that WE was positively correlated with POS (r = 0.53, p < 0.01) and PR (r = 0.68, p < 0.01). These results indicate that TPI, WE, POS, and PR may be regarded as protective factors in reducing the level of burnout. The results are shown in Table 1.


TABLE 1 Means, standard deviations, and bivariate correlations among variables.
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Results of moderation effect of POS and PR

The results of the moderation effects of POS and PR after controlling for gender and age are shown in Table 2. Regarding the moderating role of POS, the results found that there was an interaction effect of TPI and POS on WE, indicating that POS played a moderating role in the relationship between TPI and WE [B = 0.06, SE = 0.03, CI = (0.01, 0.10), p < 0.05]. Further simple slope analysis showed that compared to the low POS (M-1SD), the predictive coefficient of TPI on WE increased from 0.74 [SE = 0.03, CI = (0.69, 0.79)] to 0.83 [SE = 0.03, CI = (0.75, 0.91)] when the POS score was high (M + 1 SD). As for the moderating role of PR, the results showed a significant interaction effect of WE and PR on burnout [B = −0.01, SE = 0.00, CI = (−0.01, 0.00), p < 0.05]. Further simple slope analysis showed that compared to the low PR (M – 1 SD), the predictive coefficient of WE on burnout increased from 0.34 [SE = 0.02, CI = (−0.37, −0.31)] to 0.41 [SE = 0.02, CI = (−0.44, −0.37)] when the PR score was high (M + 1 SD).


TABLE 2 Results of the moderation analyses.
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Results of moderated mediation analysis

The results of the moderated mediation analysis, after controlling for gender and age, are shown in Table 3. The results showed that WE played a partial mediating role in the relationship between TPI and burnout [X-M: B = 0.78, CI = (0.73, 0.83), p < 0.001; M-Y: B = −0.33, CI = (−0.36, −0.30), p < 0.001; X-Y: B = −0.16, CI = (−0.20, −0.11), p < 0.001]. The results showed that POS played a moderating role in the relationship between TPI and WE, and PR played a moderating role in the relationship between WE and burnout. Further simple slope analysis showed that when the scores of POS and PR were high, the predictive coefficient of TPI on burnout through WE was −0.31; when the scores of POS and PR were low, the predictive coefficient of TPI on burnout was −0.22. This result indicated that when the POS and PR scores were high, the predictive effect of TPI on burnout through WE was the largest. The direct effect of TPI on burnout was −0.19. Thus, the indirect effect of WE accounted for 62.0% of the total effect.


TABLE 3 Results of the moderated mediation analysis.
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Discussion

Based on the JD-R model, this study explored the mediating role of WE in the relationship between TPI and burnout among Chinese primary and secondary school teachers and examined the moderating roles of POS and PR. This study reveals that when POS and PR are high, the predictive effect of TPI on burnout is greatest through WE. On the one hand, the organizational level should strengthen the affirmation of teachers' work so that teachers have a more positive attitude toward their work. On the other hand, it is necessary to provide full support to teachers to increase their positive psychological emotions, thereby reducing job burnout caused by long-term online teaching.


The mediating role of WE between POS and burnout

According to the Pearson correlation results, the correlation between the three variables was significant at the 0.01 level. Specifically, the correlation coefficient between burnout and TPI was −0.55, that between burnout and WE was −0.67, and that between TPI and WE was 0.63. This result is consistent with previous research findings, that is, TPI had a negative effect on burnout (67), WE had a negative predictive effect on burnout (33), and TPI had a significant positive effect on WE (28).

This study demonstrated that WE played a partial mediating role (p < 0.001) in the relationship between TPI and burnout, supporting H1. This result is consistent with the findings of a study conducted by Zhang et al. on health inspectors. Their research found that PI not only directly affects burnout but also reduces the likelihood of burnout through WE (31). Therefore, teachers with strong professional identities are more engaged in their work, reducing the possibility of burnout.

Furthermore, previous studies have shown that individuals with high TPI have increased positive attitudes toward and greater commitment to their profession (68). Lack of TPI leads to teachers' stress and burnout (69). The positive state of WE can be used as a protective factor to alleviate burnout (34–36). Moreover, WE could be affected by TPI among primary and secondary school teachers. Teachers with a strong sense of PI are more engaged in their work, which reduces the possibility of burnout. WE could increase the mental state of teachers' high levels of energy, thereby reducing burnout. These statements support the hypothesis that WE mediates the relationship between TPI and burnout.



The moderating roles of POS and PR

This study found that POS plays a moderating role in the relationship between TPI and WE, supporting H2. This result is similar to that of previous findings (70). This result can be explained as follows. Previous research has shown that WE can be positively affected by PI (16). When an individual has a high degree of recognition for their work, they will put more effort into it, leading to high WE. POS is defined as whether individuals feel that the organization values their contributions, whether individuals are content with the attention they provide to the organization, and whether the school cares about the basic interests of employees (37), which might play a moderating role in the relationship between teachers' PI and WE. There is an old saying in China that a gentleman will die for his confidant. If the organization respects employees and their values and cares about their lives, employees would be doubly engaged in their work. Previous studies have proven this (46, 71). For example, the research conducted by Zacher and Winter found that perceived organizational support was beneficial to employees' WE, and POS played a moderating role in the relationship between PI and WE (46). Thus, there is evidence to support that POS played a moderating role in the relationship between TPI and WE in our study.

This study found that PR played a moderating role in the relationship between WE and burnout among primary and secondary school teachers in China, supporting H3. Compared with low PR, the influence effect of WE on burnout increased from 0.33 to 0.40 for teachers with high PR. The results of this study are consistent with those of previous studies (52, 72, 73). For example, the research conducted by Liu et al. found that teachers with high mental toughness can better adjust and overcome difficulties when facing the problem of burnout caused by the pandemic and reduce the problems caused by burnout to a certain extent (52). In teachers' daily lives, they would face many difficulties from family, students' parents, and school managers, which would aggravate the level of burnout (74). PR is an internal positive psychological resource that can help individuals successfully cope with difficulties and adapt to stress. Therefore, teachers with increased WE can reduce burnout, and teachers with good PR will suffer from less burnout.

Rather than testing the JD-R model, our research supported the JD-R model to a certain degree. First, the complete JD-R model posits that burnout was a result of an imbalance between job resources and demands. However, our research only explored the effect of job resources on reducing the level of burnout and did not explore the effect of job demands on burnout; thus, it is difficult to say that our research tested the JD-R model. We have added this to the limitations of this study and future directions. Future research could simultaneously test the effects of job demands and resources on teacher burnout. Second, the theoretical hypothesized model in our research is posited based on the JD-R model. Analysis of the data revealed that the hypothesized model was feasible, supporting the JD-R model to some degree (i.e., these variables could be regarded as job resources that affect job burnout). Based on these two reasons, we believe that we did not test the JD-R model, but support it to a certain extent through relevant data analysis.

In this study, teachers' PI, POS, and PR were all work resources that played a protective role in the occurrence of teacher burnout. Regarding the mediating role of WE, previous studies have shown that burnout is closely related to WE, and WE is positively correlated with teachers' PI. Moreover, previous research has found that burnout is negatively related to other work resources, such as self-efficacy (75), empathy (76), organizational culture (77), and emotional intelligence (78).



Implications

From the perspective of social organization and personal psychological resources, the following suggestions are made. First, to increase perceived social support, there is a need to organize training sessions for school administrators to strengthen their understanding of online teaching principles and quality monitoring. Teachers are also encouraged to engage in online teaching. Online teaching during the pandemic is not only a disadvantage but also increases the ability of teachers to teach online. Therefore, teachers should engage in online teaching with a positive attitude. Moreover, to alleviate burnout, support from external work resources such as POS can be strengthened to ensure the normality of online teaching. In summary, schools should strive to improve the service capabilities of their teaching environment, such as ensuring that teachers reorganize teaching equipment during the teaching process and that the teaching environment is comfortable. This will result in a better teaching platform and provide necessary support tools for teaching and learning. At the same time, schools need to build a teacher professional development community to support teachers in reducing professional burnout under the conditions of long-term online teaching.



Limitations and future directions

This study has some limitations. First, the data we collected was purely correlational, collected at a single time point, and with no experimental manipulation or random assignment, which resulted in difficulties in inferring the causal relationship. Meanwhile, one drawback of cross-sectional data that was used to test mediation effects was that it was a lack of control for prior levels of variables. Thus, the results of mediation and moderation analysis should be interpreted with caution, which refers to the causalities implicitly implied by the arrows in the mediation model and that all evidence for causation comes from either the theoretical reasoning or the existing empirical findings. Future research could adopt an experimental design or longitudinal design to test the causal relationship between these variables. Second, the large sample size of this study did not apply nationwide. The study was conducted only in Zhejiang province. Future researchers could consider other variations, such as teachers at different levels (preschool and high school teachers). Furthermore, this study can be replicated in other provinces in China. Third, our research only explored the effect of job resources on burnout, ignoring the effect of job demands on burnout, which resulted in difficulties in testing the JD-R model. Future research could simultaneously consider the influence of job demands and resources on burnout.




Conclusion

Based on the JD-R model, this study examined several protective factors that can help reduce burnout among teachers at the organizational and individual levels. These findings suggest that WE mediates the relationship between TPI and burnout. POS moderated the relationship between TPI and WE, while PR moderated the relationship between WE and burnout. Moreover, this study provides suggestions that can help overcome the problem of burnout among primary and secondary school teachers in China during the COVID-19 pandemic. It is worth noting that, although most schools have already started online teaching, it is unclear whether online teaching will still be part of daily teaching after the pandemic. However, online teaching is an important direction for future college education reform, and this study aims to provide an organizational reference for the development of online teaching in the future.
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Swift social and economic environmental changes such as those associated with the COVID-19 pandemic have led to decreased job security. Although numerous previous studies have examined the influence of job insecurity on employee perceptions, attitudes, and behaviors, the link between job insecurity and negative behavior and its underlying or intermediating mechanisms remain underexplored. The significance of an organization's positive behaviors, which fall under the umbrella of corporate social responsibility (CSR), also deserves more attention. To address these gaps, we examined both the mediator and the moderator in the association between job insecurity and negative employee behavior by establishing a moderated sequential mediation model. We hypothesized that the levels of employee job stress and organizational identification sequentially mediate the relationship between job insecurity and counterproductive work behavior as a representative negative behavior. We also hypothesized that CSR activities play a buffering role that moderates the influence of job insecurity on job stress. We used three-wave time-lagged data collected from 348 employees in South Korean organizations to demonstrate that job stress and organizational identification sequentially mediate the relationship between job insecurity and counterproductive work behavior, and that CSR activities function as a buffering factor that decreases the influence of job insecurity on job stress. The results of this research suggest that the levels of job stress and organizational identification (as sequential mediators) as well as CSR activities (as a moderator) are underlying mechanisms in the link between job insecurity and counterproductive work behavior.

KEYWORDS
 job insecurity, counterproductive work behavior, job stress, organizational identification, CSR activities, moderated sequential mediation model


Introduction

Swift social and economic environmental changes brought about by events including the COVID-19 pandemic, the artificial intelligence (AI) revolution, and robot processing automation (RPA) can constitute great shocks, causing recession, and economic crisis. In order to effectively respond to such unexpected changes, organizations tend to implement massive restructuring and downsizing, causing their employees to experience high levels of job insecurity (1, 2). Job insecurity is defined as an employee's perception or belief about the uncertainty his or her employment (3). Previous studies reported that job insecurity crucially affects a variety of organizational outcomes by playing the role of a severe job stressor. For example, job insecurity has been known to substantially predict poor employee mental/physical health, perceptions, attitudes, and behaviors (e.g., job satisfaction, perceived organizational support, organizational commitment, organizational identification, organizational trust, employee engagement, creativity, and organizational citizenship behavior), and poor organizational-level outcomes (3–10). Although many studies of job insecurity have delved into the impacts of job insecurity on critical organizational outcomes, important research gaps remain (6, 9).

First, extant studies of the relationships between job insecurity and organizational outcomes are inconclusive (5, 6, 9, 11). For instance, meta-analyses showed that an unstable job substantially decreases the quality of individual-level outcomes (5). The harmful effects originate in the finding that job instability is likely to play a role-boosting factor that drastically increases employee stress and negative emotions (4, 8, 9, 11). In contrast, other studies have revealed that job instability tends to enhance the quality of employee outcomes or performance in an organization. This interesting phenomenon is based on the efforts of employees in response to job insecurity to preserve their job in the organization (10). Furthermore, research on job insecurity has shown that an unstable job is not related to employee outcomes (10, 12). These inconclusive results originate in the lack of studies on the intermediating or underlying mechanisms (i.e., mediators and moderators) of this link (9). Thus, work on the intermediating processes is critical.

Second, previous studies paid relatively less attention to employees' “negative behaviors” such as deviant or counterproductive work behavior (6, 9, 11). The extant research has mainly focused on employees' “positive” perceptions, attitudes, and behaviors such as job satisfaction, organizational commitment, organizational identification, organizational trust, voice/safety behavior, and organizational citizenship behavior (3–11). We acknowledge that positive perceptions, attitudes, and behaviors are crucial factors to determine organizational survival by significantly affecting organizational performance. However, considering that organizational life includes both positive and negative sides and that positive and negative aspects pertinent to an employee's behaviors tend to possess different psychological mechanisms, understanding the influence of job insecurity on negative behaviors is important (6, 9, 13).

Third, extant studies of job insecurity have ignored the significance of organizational positive and benevolent behaviors toward society such as corporate social responsibility (CSR) activities (6, 9, 11). Although some studies have revealed a variety of contextual variables that moderates the influences of an unstable job on organizational outcomes at the macro-economic level (e.g., labor market condition, social safety network), organizational-level (e.g., previous financial performance, productivity, and quality of organizational communication), and individual-level (e.g., employee self-efficacy, proactive coping, and job involvement), those studies did not focus on the organization's “goodness,” which is one of the most essential values in human society (6, 9). Considering that kindness and goodness (e.g., benevolent activities for society) are likely to have healing effects for human beings, it is important to investigate their moderating role.

To deal with these research gaps, we investigate the mechanisms intermediating between employee job insecurity and counterproductive work behavior (CWB) as a negative behavior in an organization. CWB can be defined as intentional action by an employee that directly/indirectly harms coworkers, customers, and the organization itself (14, 15). Employee job insecurity is a critical antecedent of CWB (16, 17). An employee who feels a sense of job insecurity tends to experience serious job stress (18, 19). Such stress may motivate employees to take revenge upon the organization by engaging in CWB (15).

In specific, we suggest that employee job stress and organizational identification sequentially mediate the association between job insecurity and CWB. Moreover, corporate social responsibility (CSR) may play a buffering role in the job insecurity-job stress link by moderating this relationship.

Job insecurity would increase employee job stress. Job stress refers to negative psychological states or negative responses toward various stimuli (i.e., job stressors) such as anxiety, anger, and depression (20). Extant research demonstrated that employee job insecurity functions as one of the most serious and critical job stressors and drastically increases levels of stress at work (6, 9, 11, 18). Based on social exchange theory (21), we suggest that employee job stress is likely to decrease organizational identification (22–24). Such identification is the degree to which an employee considers himself or herself to be one with his or her organization, functioning as a “root construct” in an organization to facilitate the quality of critical organizational outcomes (23, 24).

We propose that an employee's organizational identification is negatively associated with the level of his or her CWBs. According to social identity theory (23–25), an employee with a low level of organizational identification due to high job stress is not likely to believe that the success of his or her organization is directly related to his or her own self-concept. Thus, the employee may not facilitate behaviors to contribute to the achievement of the organization's success or to stop engaging in behaviors that detract from this goal. Eventually, he or she fails to reduce actions harmful to the organization such as CWB or even increases such negative behaviors (26–28).

We use the context–attitude–behavior perspective to integrate the relationships among job insecurity, job stress, organizational identification, and counterproductive work behavior (29) by applying it to our sequential mediation model. This perspective proposes that a variety of social and contextual factors such as rules, systems, cultures, and climates exist in an organization and plays critical roles in building employee attitudes, eventually influencing employee behaviors. Job insecurity is a crucial social context that affects employee attitudes such as job stress and organizational identification. These attitudes are likely to lead to behavior such as CWB. Relying on these arguments, in this research we propose that employee job stress and organizational identification sequentially mediate the relationship between job insecurity and CWB.

Furthermore, we suggest that CSR functions as an important moderating factor that buffers the negative influence of job insecurity on job stress. As mentioned above, our argument that employee job insecurity increases job stress may be reasonable, but the influence of job insecurity on job stress may not apply to all situations or contexts in the same way since a variety of contextual/moderating factors directly/indirectly affects the job insecurity-job stress link in real organizations. Among many potential moderators, we propose that CSR, an organizational-level benevolent activity, plays a critical moderating role by buffering the negative impact of job insecurity on job stress. CSR describes an organization's moral efforts to facilitate the welfare of many stakeholders, including shareholders, employees, customers, suppliers, the government, and the environment itself (13, 30–33).

For example, when a firm proactively implements CSR, even if an employee of the firm feels a sense of job insecurity, the negative influence of the unstable job is likely to be decreased because the employee is more likely to perceive that his or her organization is respectable or reputable. Then, the employee may feel a sense of escalated social self (23–25), eventually enhancing their pride, identification, and commitment toward his or her organization (13, 30). These positive psychological states may function as a buffering factor by reducing the negative impacts of job insecurity. In other words, the positive psychological states that originate in CSR are likely to offset the negative influence of an unstable job. In contrast, when a firm passively or rarely implements CSR, an employee who is suffering from negative feelings such as anxiety, fear, or stress from job insecurity may not have an opportunity to enhance his or her social self, pride, and positive perceptions toward his or her organization. As a result, the negative influence of job insecurity may not be resolved and could even be amplified (13, 26, 30, 33)].

Based on those findings, we attempt to analyze the influence of job insecurity on CWB through the sequential mediating effects of job stress and organizational identification. Moreover, we also propose that CSR practices play a contingent role that moderates the association between job insecurity and job stress (please see Figure 1). To empirically test our hypotheses, we built a moderated sequential mediation model with structural equation modeling (SEM) using three wave time lagged data from 348 Korean workers. We expect that this research will contribute to the literature on job insecurity and CWB as follows. First, we elucidated the inconclusive relationship between job insecurity and organizational outcomes by investigating intermediating mechanisms (i.e., mediators and moderators). Second, we found that CSR activities, as organizational-level positive and benevolent actions, play a contextual role that moderates the job insecurity-job stress link. Third, we delved into the influence of job insecurity on negative employee behaviors such as counterproductive work behavior, rather than positive perceptions or attitudes. Last, from a methodological perspective, we tried to complement the limitations of cross-sectional data by applying a longitudinal approach (i.e., 3-wave time-lagged research design).
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FIGURE 1
 Theoretical model.


Hypothesis 1: An employee's job insecurity may increase his or her CWB.

Hypothesis 2: An employee's job insecurity may increase his or her job stress.

Hypothesis 3: An employee's job stress may decrease his or her organizational identification.

Hypothesis 4: An employee's organizational identification may decrease his or her CWB.

Hypothesis 5: Employee's job stress and organizational identification sequentially mediate the relationship between job insecurity and CWB.

Hypothesis 6: CSR moderates the relationship between job insecurity and job stress.



Methods


Participants and procedures

We surveyed current employees of organizations in South Korea over 19 years of age across three time points. They were recruited through an online survey company offering the largest population of research panelists in Korea, ~3,460,000 potential respondents. The participants reported their occupation status when they registered for online membership via a user authentication system (e.g., cellular phone number or email address). Such online survey systems have been shown to be reliable (34).

By collecting data for three time periods, we address the fundamental issue embedded in cross-sectional research design. The online system allowed us to track who responded to our survey, confirming lack of difference in participants from time point 1 to time point 3. The interval between surveys was 4 or 5 weeks. Our survey system was open for 2 or 3 days each at each time point to provide enough time for participants to respond. When the system was open, participants could access it at any time. The company monitored the integrity of data using traps for geo-IP violators and timestamps to flag efficient response. These safeguards restricted participants from logging into the survey site and filling out multiple surveys.

Experts in the research firm directly contacted participants to ask for permission to include them in our survey, assuring them that their participation was voluntary and their responses would remain confidential and only be used for research purposes. The company obtained both informed consent and agreement for compliance with ethical requirements from participants. The company provided the participants with rewards for their participation in the form of cash (US $8). This research was approved by the institutional review board (IRB) of one of the participating universities in South Korea.

The research company randomly chose participants through stratified sampling to decrease the possibility of sampling bias. Stratified random sampling reduces bias due to employee characteristics that may influence the results of research (e.g., gender, age, position, education, and industry type). Using online survey tools, we were able to verify the lack of difference in respondents from time point one to time point three.

At time point 1, 512 employees participated in our survey; at time point 2, 421 workers participated in the second survey; and at time point 3, 357 employees responded to the third survey. To determine the sample size, we consulted previous research. First, we calculated the minimum sample size using G*Power version 3.1.9.7. A power analysis using this program demonstrated that a sample size of 348 provided sufficient power (≥0.80) to detect a medium effect with an alpha level of p = 0.05 (35). In addition, Barclay et al. (36) suggested that one observable variable must be analyzed in at least 10 cases (i.e., the rule of 10) with SEM. Because this study includes 22 observable variables, our 348 cases (response rate: 67.97%) comprise an adequate sample. The time intervals among the time points were ~5 or 6 weeks. We deleted missing data from the raw material after 6 weeks. The characteristics of the sample are described in Table 1.


TABLE 1 Descriptive characteristics of the study sample.
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Measures

The survey measured distinct variables in our research model at each time point. At time point 1, the respondents were asked about job insecurity and CSR activities. At time point 2, we measured degrees of job stress and organizational identification. At time point 3, we collected data about participants' CWB. These variables were assessed through multi-item scales on a five-point Likert scale (1 = strongly disagree, 5 = strongly agree). We computed the internal consistency of each variable using Cronbach's alpha.



Job insecurity (time point 1, collected from employees)

We used four items for the job insecurity scale (37). Sample items were “If my current organization were facing economic problems, my job would be the first to go,” “I will not be able to keep my present job as long as I wish,” and “My job is not a secure one.” The Cronbach's alpha value was 0.90.



CSR (time point 1, collected from employees)

The CSR was measured using 12 items from the CSR scale suggested by Farooq et al. (38), which originated in Turker's CSR measure (39). The scale we utilized in this study consists of four dimensions for measuring CSR activities: (1) environment, (2) community, (3) employee, and (4) customer. Each of the four domains includes three items and indicates the corresponding stakeholders in the organization's social responsibility. For the environment domain, a sample item is “our organization participates in activities that aim to protect and improve the quality of the natural environment.” For the community domain, a sample item is “our organization contributes to campaigns and projects that promote the wellbeing of society.” For the employee domain, a sample item is “our organization supports employee growth and development.” For the customer domain, a sample item is “our organization respects consumer rights beyond legal requirements.” All items were previously used in empirical studies conducted in South Korean contexts [e.g., (7, 40)]. The Cronbach's alpha value was 0.91.



Job stress (time point 2, collected from employees)

To measure levels of employee job stress, we used four items of a job stress scale adapted from previous work (7, 41). Sample items were “At work, I felt stressed during the last 30 days,” “At work, I felt anxious during the last 30 days,” and “At work, I felt frustrated during the last 30 days.” The Cronbach's alpha value was 0.89.



Organizational identification (time point 2, collected from employees)

To measure the degree of employee organizational identification, we utilized five items from Mael and Ashforth (42). Some sample items are “When someone criticizes my organization, it feels like a personal insult” and “My organization's successes are my successes.” The Cronbach's alpha value was 0.84.



Counterproductive work behavior (time point 3, collected from employee supervisors)

The degree of CWB was measured through five items of the CWB scale by Fox et al. (14). The employees' immediate supervisor evaluated the level of employee CWB. A sample is “This employee purposely worked slowly when things needed to get done.” The Cronbach's alpha value was 0.91.



Control variables

Based on previous research (43), the dependent variable, CWB, was impacted by factors such as tenure, gender, position, and education of an employee. The control variables were collected at time point 2.



Statistical analysis

First, frequency analysis was performed to assess the participants' demographic features. We conducted Pearson correlation analysis in SPSS 26 to compute the relationships among our research variables. Then, following Anderson and Gerbing (44), we used a two-step approach that consists of (1) measurement and (2) application of the structural model. To test the validity of the measurement model, we performed confirmatory factor analysis (CFA). Next, based on SEM, a moderated mediation model with the maximum likelihood (ML) estimator was used with the AMOS 23 program to test the structural model.

To test whether various model fit indexes were acceptable, we utilized a variety of goodness-of-fit indices including the comparative fit index (CFI), the Tucker–Lewis index (TLI), and the root mean square error of approximation (RMSEA). Previous research reported that CFI and TLI values >0.90 and RMSEA values < 0.06 are appropriate (45). A bootstrapping analysis was implemented to test whether the indirect effect was significant (46) and whether our mediation hypothesis was supported with a 95% bias-corrected confidence interval (CI). If the CI does not include zero (0), this indicates that the indirect effect is statistically significant at the 0.05 level (46).




Results


Descriptive statistics

Our research variables, including job insecurity, CSR, job stress organizational identification, and CWB, were significantly related. The correlation analysis results are shown in Table 2.


TABLE 2 Correlations among research variables.
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Measurement model

To test the discriminant validity of the main research variables (job insecurity, CSR, job stress, organizational identification, and CWB), we performed a CFA for all items by assessing the measurement model's goodness-of-fit. To be specific, we compared our hypothesized model, a 5-factor model (job insecurity, CSR, job stress, organizational identification, and CWB), to other alternative models with fewer factors using a series of chi-square difference tests.

First, the hypothesized 5-factor model had a good and acceptable fit [χ2 (df = 94) = 186.013; CFI = 0.970; TLI = 0.962; RMSEA = 0.053]. Then, we conducted a series of chi-square difference tests by comparing the 5-factor model to a 4-factor model [χ2 (df = 98) = 732.341; CFI = 0.795; TLI = 0.749; RMSEA = 0.137], a 3-factor model [χ2 (df = 101) = 1,326.855; CFI = 0.604; TLI = 0.529; RMSEA = 0.187], a 2-factor model [χ2 (df = 103) = 1,811.057; CFI = 0.448; TLI = 0.356; RMSEA = 0.219], and a 1-factor model [χ2 (df = 104) = 2,372.264; CFI = 0.266; TLI = 0.154; RMSEA = 0.251]. The 5-factor model was better than all others, indicating that the five variables have an appropriate degree of discriminant validity.



Structural model

The current study includes a moderated sequential mediation model of the job insecurity-CWB link. In the sequential mediation structure, the job insecurity-CWB link is sequentially mediated by degree of employee job stress and organizational identification. In the moderation structure, CSR activities function as a buffering factor that moderates the impact of job insecurity on job stress.

Next, in the moderation structure, we multiplied the two variables (i.e., job insecurity and CSR) to form an interaction term. Before multiplication, the two variables were centered on their respective means to increase the validity of the moderation analysis by diminishing the degree of multi-collinearity between variables and minimizing the loss of correlations (47).

To test the impact of multicollinearity bias, we measured the values of variance inflation factors (VIF) and tolerances (47). The VIF values for job insecurity and CSR were 1.02 and 1.02, respectively. The values of tolerance were 0.98 and 0.98, respectively. The finding of VIF values smaller than 10 with tolerance values above 0.2 indicates that job insecurity and CSR are relatively free from the multi-collinearity issue.



Results of mediation analysis

To determine the best mediation model, we compared a full mediation model to a partial mediation model using a chi-square difference test. The full mediation model is identical to the partial mediation model except that it includes a direct path from job insecurity to counterproductive work behavior. The fit indices of both the full mediation model [χ2 = 259.476 (df = 118), CFI = 0.949, TLI = 0.933, and RMSEA = 0.059] and the partial mediation model [χ2 = 251.185 (df = 117), CFI = 0.951, TLI = 0.936, and RMSEA = 0.057] were acceptable. However, the chi-square difference test between the models [Δ[image: image] = 8.291, p < 0.01] demonstrated that the partial mediation model was superior and indicates that job insecurity influences CWB indirectly rather than directly.

Control variables, such as tenure, education, and position, were included in the research model of the dependent variable, CWB. Only position (β = −0.12, p < 0.05) and gender (β = −0.12, p < 0.05) were statistically significant. By including the control variables, our research model showed that job insecurity is significantly and positively associated with CWB (β = 0.17, p < 0.01), supporting Hypothesis 1; that job insecurity is significantly and positively associated with job stress (β = 0.24, p < 0.001), supporting Hypothesis 2; that job stress is significantly and negatively associated with organizational identification (β = −0.18, p < 0.01), supporting Hypothesis 3; and that organizational identification is significantly and negatively related to CWB (β = −0.22, p < 0.001), supporting Hypothesis 4 (Table 3, Figure 2).


TABLE 3 Results of the structural model.
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FIGURE 2
 Coefficient values of our research model (**p < 0.01, ***p < 0.001. All values are standardized).




Bootstrapping

To test the sequential mediation effects of job stress and organizational identification in the job insecurity-CWB link (Hypothesis 4), we conducted a bootstrapping analysis with a sample of 10,000 (46). The indirect mediation effect would be significant at a 5% level if the 95% bias-corrected confidence interval (CI) for the effect of mean indirect mediation excludes 0 (46).

The bias-corrected CI for the mean indirect effect did not include 0 [95% CI = (0.002, 0.025)]. This means that that the indirect sequential mediation effects of job stress and organizational identification were statistically significant, supporting Hypothesis 5. The direct, indirect, and total effects of the paths from job insecurity to CWB are shown in Table 4.


TABLE 4 Direct, indirect, and total effects of the final research model.
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Moderation analysis

We tested the moderation effect of CSR activities on the relationship between job insecurity and job stress through a mean-centering process using an interaction term. The coefficient of the interaction term (β = −0.18, p < 0.001) was statistically significant. This means that CSR activities moderate the relationship between job insecurity and job stress by playing a buffering role. When the level of CSR is high, the impact of job insecurity on job stress is decreased, supporting Hypothesis 6 (please see Figure 3).


[image: Figure 3]
FIGURE 3
 Moderating effect of CSR in the job insecurity–Job stress link.





Discussion

Using 3-wave time-lagged data obtained for 348 employees in South Korea, we demonstrated that employee job stress and organizational identification function as sequential mediators in the job insecurity-CWB link. Moreover, we determined that CSR plays a buffering role that reduces the negative impact of job insecurity on job stress. In the following sections, we describe the theoretical/practical implications and limitations of this paper and suggest ideas for future research.


Theoretical implications

We expect that the current research can contribute to the job insecurity literature from the theoretical point of view. First, to address the issue of inclusive results between job insecurity and organizational outcomes, we investigated the intermediating processes (i.e., mediators and moderators) (9). To be specific, based on the context–attitude–behavior perspective (29), we delved into the sequential mediating effect of employee job stress and organizational identification in the job insecurity-CWB link. Furthermore, we examined whether CSR activity functions as a buffering factor in the association between job insecurity and job stress.

In line with previous hypotheses and empirical studies, our results showed that employee job insecurity plays a role as a job stressor that substantially increases job stress (18). We found that employee job insecurity negatively influences work behavior. The degree of employee organizational identification is negatively related to his or her CWB (23–25). The overall mediating structure in the link was statistically validated. In addition, we identified CSR activities as a buffering factor explaining the job insecurity-job stress link. In summary, we believe that this research can contribute to the job insecurity literature by bolstering existing studies that showed the detrimental impacts of job insecurity.

Second, we demonstrated that an organization's good and benevolent behavior to benefit society (i.e., CSR activity) functions as a critical contingent variable that moderates the job insecurity-job stress link. From the perspective of an employee, when the organization to which he or she belongs is perceived as reputable and respectable by proactively fulfilling responsibilities for its society, the employee is likely to feel a sense of escalated social self, enhanced pride, and positive perceptions toward the organization. These positive psychological states then directly/indirectly reduce the negative influences of job insecurity. In other words, the positive perceptions or emotions that originate in CSR offset the negative impacts of an unstable job. These results show the importance of organizational-level benevolent activities, which can be measured as level of CSR activities, as well as the necessity of good deeds in dealing with the negative impacts of job insecurity in an organization.

Third, we investigated the influence of job insecurity on employee CWB, as one of the critical 'negative behaviors' in an organization. Although many scholars have described the impact of job insecurity in organizations, previous studies have tended to focus on employees' positive perceptions, attitudes, and behaviors (e.g., organizational identification, employee engagement, job satisfaction, voice/safety behavior, organizational citizenship behavior, and innovative behavior), paying relatively less attention to negative behavior, such as CWB. Given that organizational life includes both positive and negative perspectives, but also that employees' positive and negative behaviors originate in different psychological mechanisms, our attempt to examine the impact of job insecurity on CWB contributes to the job insecurity literature (9, 13).



Practical implications

This research may provide some practical contributions for top management teams who want not only to understand the impacts of job insecurity on employee behaviors, but also to decrease the negative impacts. First, based on the empirical results of our research, we expect that top management teams could better understand the seriously harmful effects of job insecurity on employee behaviors. We empirically showed that job insecurity substantially increases negative behavior (i.e., CWB), which is closely related to organizational outcomes. Considering that an employee's behaviors tend to be directly associated with organizational performance, the degree of employee job insecurity could critically deteriorate an organization's competitive advantage and sustainability. The current study suggests that top management teams should understand and carefully resolve these important issues based on a variety of rules, incentives, practices, and systems.

Second, the current study also provides direction for top management teams to diminish the negative influence of job insecurity in an organization. We suggest that leaders understand and adequately use the buffering effect of CSR to decrease the harmful results of job insecurity. Top management teams should not only actively implement CSR activities, but also effectively inform the employees of the organization's benevolent actions to aid society. Top management teams should consider the CSR activities as an effective investment instead of a reluctant moral duty. The good and benevolent behaviors of an organization (i.e., CSR) may significantly reduce the negative impacts of job insecurity.

Third, we provide useful indicators or criteria for top management teams who want to monitor and assess the harmful impacts of job insecurity as well as the effectiveness of various buffering factors (e.g., a variety of human resource management systems and practices for reducing the harmful effects of job insecurity). The results of this study demonstrate that degree job stress and organizational identification function as sequential mediators in the job insecurity-counterproductive work behavior link. This means that job stress and organizational identification are important criteria to understand and evaluate how job insecurity influences negative employee behavior. In addition, as aforementioned, the buffering effects of CSR activities can be measured or estimated by assessing change in job stress and organizational identification. In other words, when job stress and organizational identification are not changed after actively implementing CSR activities, this indicates that positive impacts of CSR may not be realized. In sum, we suggest that top management teams monitor the levels of sequential mediators to assess the impacts of both job insecurity and its buffering factors in an organization.



Limitations and suggestions for future research

Although we believe our research meaningfully contributes to the job insecurity and CWB literature, there are some limitations. First, we could not measure the degrees of job insecurity and CSR activities in an objective manner because we utilized only self-reported survey data that is likely to be subjective. Although we acknowledge that objective phenomena such as amount of CSR investment and downsizing rate are not likely to directly affect employee perceptions, attitudes, and behaviors, the objective measures are likely to be unconsciously reflected in his or her reactions. Therefore, we suggest that future research utilize both subjective and objective measures and compare the differential influences. Second, we did not adequately consider external factors that significantly influence the degree of job insecurity. A variety of objective variables surrounds an employee's perception of his or her job insecurity including downsizing rates, quality or features of HRM systems, and characteristics of the social security system at the national level (7). Thus, we suggest that further research should control for such objective variables.

Third, although the fundamental values that CSR pursues should be universal in Western and Eastern contexts (48, 49), cultural differences are likely to exist affecting employee perceptions toward CSR activities. As South Korea has experienced rapid economic growth, there is a possibility that employees of South Korean firms may react differently to moral activities compared to employees of Western organizations (48). Therefore, the results of the current research should be carefully interpreted.




Conclusion

Relying on a context–attitude–behavior perspective, we assessed the influence of job insecurity on CWB. Our results demonstrated that job insecurity increases employee CWB via the sequential mediating roles of job stress and organizational identification. CSR functions as a positive moderator in the job insecurity–job stress link. These results indicate that the degrees of employee job stress and organizational identification are intermediating processes translating job insecurity into negative behavior. Moreover, CSR activities diminish the negative impact of job insecurity in an organization. Although this research has limitations, the current study can positively contribute to the job insecurity literature.
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Introduction: Coronavirus disease (COVID-19) is an infectious disease caused by the SARS-CoV-2-virus. COVID-19 has officially been declared as the latest in the list of pandemics by WHO at the start of 2020. This study investigates the associations among decrease in economic activity, gender, age, and psychological distress during the COVID-19 pandemic considering the economic status and education level of countries using multinational surveys.

Methods: Online self-report questionnaires were administered in 15 countries which were spontaneously participate to 14,243 respondents in August 2020. Prevalence of decrease in economic activity and psychological distress was stratified by age, gender, education level, and Human Development Index (HDI). With 7,090 of female (49.8%), mean age 40.67, 5,734 (12.75%) lost their job and 5,734 (40.26%) suffered from psychological distress.

Results: Associations among psychological distress and economic status, age, and gender was assessed using multivariate logistic regression, adjusted for country and education as random effects of the mixed model. We then measured the associations between HDI and age using multivariate logistic regression. Women had a higher prevalence of psychological distress than men with 1.067 Odds ratio, and younger age was significantly associated with decrease in economic activity for 0.998 for age increasing. Moreover, countries with lower HDI showed a higher prevalence of decrease in economic activity, especially at lower education levels.

Discussion: Psychological distress due to COVID-19 revealed a significant association with decrease in economic activity, women, and younger age. While the proportion of decrease in economic activity population was different for each country, the degree of association of the individual factors was the same. Our findings are relevant, as women in high HDI countries and low education level in lower HDI countries are considered vulnerable. Policies and guidelines for both financial aid and psychological intervention are recommended.

KEYWORDS
 COVID-19, job loss and unemployment, psychological distress, multinational survey, human development index


1. Introduction

Zoonotic diseases are increasing at an alarming rate in nowadays. These various issues from such disease are newly emerging, and there are new diseases that are re-emerging (1). Especially COVID-19, which has officially been declared as the latest in the list of pandemics by WHO at the start of 2020, has caused over 6.80 million deaths as of January 2023 (2–4). While the first wave of COVID-19 made a huge impact, various variants have since changed the face. In particular, the Omicron version has been the only one in circulation for quite some time, and subvariants mutations have also been emerged (5). There are recent researches that SARS-COV-2 genetic markers in wastewater is useful to identify high-prevalence location of COVID-19 infection, which might reduce the burden of the public health system during COVID-19 pandemics (6, 7).

The COVID-19 also affects psychological distress in several ways, including fear and uncertainty, social isolation, financial stress, health anxiety, and trauma. Based on Cognitive Appraisal Theory, the pandemic has been a major stressor for many people and individuals’ cognitive appraisals of the situation can play a significant role in determining their emotional and behavioral responses (8). For example, individuals who view the pandemic as a threat to their health or economic status may experience greater levels of anxiety or fear. Moreover, biopsychosocial model suggest that the pandemic has had a wide range of impacts on individuals’ physical health, psychological well-being, and social interactions (9). For example, individuals who experience physical symptoms of COVID may also experience anxiety or depression, and social distancing measures may limit social support and exacerbate feelings of isolation.

Psychological distress refers to increased depressive symptom of anxiety symptom during pandemic. Psychological distress symptoms, of all levels, are associated with an elevated risk of all-cause and cardiovascular-specific mortality (10). Also, some research shows psychological distress is associated with suicide mortality. Moreover, such psychological distress cause significant economic burden (11, 12). Especially this study focused on the part of pandemic which has had a significant impact on the global economy, and cause numerous job loss or financial hardship.

To prevent the worldwide spread of COVID-19, social distancing policies were chosen as non-pharmaceutical interventions (13). Recession due to COVID-19 consequently led to diminishing employment status in various industries such as service and manufacturing sectors; the leisure and hospitality industries have been impacted the hardest (14). Specifically, the instability of the global economy caused a massive loss of employment, which reached an estimated 20 million jobs by April 6, 2020, far more than jobs lost during the entire Great Recession (15). Considering that economic activity is an important factor to maintain quality of life and job loss is one of the most crucial issues in the occupational health area (16, 17), early retirement and phobia due to the pandemic can aggravate the mental health of workers (18).

Financial stress can contribute to anxiety and depression. Furthermore, these people may become more susceptible to mental health impairments, including suicidality (16, 18). Moreover, individuals who are facing unemployment go through significant stress not only with job loss but also during the job search (18). This study draws attention to the psychological trauma that can result from decrease in economic activity and job search, and motivates psychologists to consider issues of work-life spillover in the aftermath of the pandemic.

Importantly, the impact of a recession does not affect all individuals and all countries equally (19). Gender, age, employment, income, education level, and social relationships are individual factors that have a bearing on resilience (19). Socio-economic factors can also influence these effects. Analysis of the policies implemented in some countries during economic crises reveals a link between these policies and their impact on the mental health of the population (20, 21). In this respect, vulnerable groups—people with higher risk of psychological distress—would be at higher risk. There has been vast research on mental health regarding hospital care workers during COVID-19 (22). However, the current literature has not identified individuals based on socio-economic factors, who are vulnerable to the pandemic across all occupations. Therefore, clearer results are needed to discern who needs social support.

Furthermore, research has only focused on some countries and has not covered worldwide issues, especially since COVID-19 did not continue to pose as serious a threat in several countries (23–26). During the Great Recession, Americans were more adversely affected than Europeans by the country’s lack of robust safety net programs, which mitigated the psychological impact of decrease in economic activity (27). Hence, more comprehensive analysis using various demographic and social factors with worldwide surveys is needed. This research was conducted to highlight demographic and social factors of a specific population group at high risk of psychological distress due to COVID-19. Herein, we aim to examine the hypothesis that decrease in economic activity due to COVID-19 is significantly associated with psychological distress, using obtained data from 15 countries in three regions, including Asia (China, Hong Kong-China, Indonesia, Malaysia, the Philippines, Singapore, South Korea, Taiwan, Thailand, Vietnam); Europe (Poland, Germany, Sweden, Turkey, Ukraine); and America (Canada, United States). We hope that our comprehensive analysis elucidates vulnerable populations and helps establish guidelines to address mental concerns in the aftermath of COVID-19.



2. Methods


2.1. Data set and participants

Online self-report questionnaires were administered in the 15 countries mentioned above. Most countries conducted survey using online survey website from the United States, except that Korea use their own survey website. The informed consent was obtained from each participant before the survey starts. The participants were selected by age-sex stratified random sampling with the goal of 1,000 people in each country. For an accurate survey on employment status, subjects aged above 20 and under 65 years old of working age were selected (Supplementary Figure S1). The exclusion criteria were as follows: participants who did not answer job loss or employment status questionnaires; participants who did not answer questions about psychological distress of depressive symptom or anxiety symptom; and participants who were missing their responses about each category including “sex,” “employment status,” “depressive symptom,” “anxiety symptom” of the questionnaires.

The study protocol was in accordance with the ethical guidelines of the 1975 Declaration of Helsinki and was approved by the Institutional Review Board of Severance Hospital (IRB: Y-2020-0088). All participants provided informed consent before completing questionnaires.



2.2. Definition and evaluation of data


2.2.1. Psychological distress

The primary outcome variable of the study was psychological distress due to the COVID-19 pandemic. The participants were asked to indicate the extent to which they had feelings of depressive symptom and anxiety symptom, respectively. The question was: “How much have you been feeling the following emotions (depressed, anxious) during the pandemic, relative to how much you experienced them before the pandemic?” The responses were “less,” “same,” and “more.”



2.2.2. Decrease in economic activity due to COVID-19

The “Decrease in economic activity due to COVID-19” group was defined based on one of the following criteria: (1) who responded “Reduced income” or “Loss of job” to the following question “Have you experienced any difficulties during the COVID-19 crisis?”; (2) those who lost a job or hours of work because their employer shut down or downsized due to COVID-19; and (3) who responded “Lost a job or hours because my employer shut down/downsized due to COVID-19” or “Left a job because I did not think it safe to work during the COVID-19 crisis.” to the following question “Which statement best describes your current employment status?”



2.2.3. Education level

The participants were asked to indicate their highest level of education as follows: “Less than high school,” “High school,” “Some college or post-secondary education,”’ “4-year college graduate,” “Graduate or Professional training beyond college,” “Doctoral degree (PhD).” We recategorized the education level into 4 groups by combining the first and last two groups into one group. Consequently, the education level was classified into four categories: “High school or less,” “College,” “University,” and “Graduate or more.”




2.3. Statistical analysis

The differences in baseline characteristics stratified by gender were examined using chi-squared and t-tests for categorical and continuous variables. Prevalence of decrease in economic activity due to the COVID-19 pandemic was calculated according to country, gender, age, and education. Odds ratio (OR) with 95% confidence intervals (CIs) of psychological distress and decrease in economic activity due to COVID-19 pandemic was calculated using multiple logistic regression analysis. Several covariates such as country, gender, age, and education level were included in the multivariate logistic regression models. To find associating factors, we used a mixed model to regard age, gender, economic status as fixed effects, and country and education as random effects. A p value less than 0.05 was considered as statistically significant. All statistical analyses were performed using R version 4.0.2 (The R Foundation for Statistical Computing, Vienna, Austria).




3. Results

From a total of 16,942 participants, 2,298 either under 20 or over 65 years of age and 401 with missing values were excluded. Ultimately, 14,243 (men = 7,153 or 50.2%; women = 7,090 or 49.8%) were enrolled in this study. Mean (standard deviation) age of the entire sample was 40.67 (12.23) years old. Among all participants, 3,098 (12.75%) lost their job and 5,734 (40.26%) suffered from psychological distress. Regarding education level, 6,182 (40.40%) of the participants were university graduates, followed by 3,254 (33.85%) with a graduate degree or higher. Of the remaining participants, 2,787 (19.57%) completed high school or less, and 2,020 (14.18%) had completed college education. Detailed information about each country’s baseline characteristics is summarized in Supplementary Table S1.

The proportions of decrease in economic activity and psychological distress due to COVID-19 stratified by gender in 15 countries are summarized in Figure 1. The average decrease in economic activity proportion of all countries was 21.75% (20.58% for women and 22.91% for their men counterparts). The top three countries with the highest unemployment rates due to COVID-19 were the Philippines (41.94%), Thailand (36.68%), and Vietnam (32.74%). Hong Kong was the country with the biggest difference in unemployment rates, which was higher for women than men (p = 0.033). Meanwhile in Indonesia (p = 0.014) and Malaysia (p = 0.032), men had higher unemployment rates than women.
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FIGURE 1
 (A,B) Proportion of Job loss and psychological distress due to COVID-19 stratified by gender.


However, women experienced more depressive symptom and anxiety symptom due to COVID-19 compared to men in all countries examined. The average prevalence of psychological distress in all countries was 59.74% (63.17% for women and 56.34% for men). The four countries which showed the largest difference in psychological distress by gender were South Korea (16.88%, < 0.001), Germany (15.42%, < 0.001), Poland (14.31%, < 0.001), and Hong Kong (13.21%, 0.003).

Figure 2 illustrates the proportions of decrease in economic activity and psychological distress due to COVID-19 by country and age. In most countries, decrease in economic activity has been more frequent among younger demographic groups. It was especially prominent in Canada, Sweden, Thailand, and Ukraine. Singapore is one of the only countries that seemed to have higher decrease in economic activities for older people.
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FIGURE 2
 (A,B) Proportion of job loss and psychological distress due to COVID-19 stratified by age and gender.


Moreover, young participants tend to feel more psychological distress due to COVID-19 compared to older ones, although this was not as prominent as decrease in economic activity. This was especially noticeable in Sweden, the Philippines, and China. However, Singapore and Vietnam showed the opposite result, while South Korea had a high rate of depressive symptom and anxiety symptom regardless of age.

Decrease in economic activity was more common among adults with lower education levels and those without a university degree compared to those who graduated university or held a higher degree (Figure 3). This tendency stands out in the Philippines, Thailand, Vietnam, and Turkey. We hypothesized that people with lower education level would feel more depressive symptom and anxiety symptom. However, the results indicated otherwise—countries such as China, Malaysia, and the United States, which have a lower correlation between education and decrease in economic activity, also showed higher psychological distress with higher education level. Psychological distress rate in the USA with education level of high school or less, college, university, and graduate or more was 51.33, 6.053, 61.63, and 56.7%, respectively.
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FIGURE 3
 (A,B) Proportion of job loss and psychological distress due to COVID 19 analyzed by education level.


Figure 4 illustrates the prevalence of decrease in economic activity due to COVID-19 versus the Human Development Index (HDI) of each country stratified by gender. The HDI used in this study is from the 2020 UN Human Development Report, which is a statistical index composed of life expectancy, education, and per capita income indicators (28). HDI and proportion of decrease in economic activity due to COVID-19 were negatively associated both for men and women. Countries with lower HDI indexes indicated higher decrease in economic activity due to the COVID-19 pandemic. Moreover, for women, decrease in economic activity was lower in countries with higher HDI.
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FIGURE 4
 Human development Index versus job loss due to COVID-19 stratified by gender.


Finally, Figure 5 shows analyzation of various variables such as HDI, education level, age, psychological distress, decrease in economic activity, by each sex strata. Age, HDI, decrease in economic activity presented stronger linear correlation among each other, with prominent extent of association in men.

[image: Figure 5]

FIGURE 5
 Correlation analysis plot of study variables.


The result of the logistic regression analysis (as OR and 95% CIs) of the association of psychological distress and decrease in economic activity, age, and gender stratified by HDI is shown in Table 1. As this was a mixed model, country and education level were regarded as random factors. For all countries, the ORs (95% CIs) for the depressive or anxious symptoms by decrease in economic activity were 1.101 (1.08–1.123) for economic status loss group, 0.998 (0.997–0.999) for age, and 1.067 (1.051–1.084) for women. Stratified with countries’ HDI levels, each group shows the same ORs for psychological distress as 0.998. The associations between women and decrease in economic activity were slightly higher in high HDI level countries as ORs (95% CIs) were 1.108 (1.078–1.138) and 1.137 (1.096–1.180) respectively, than low HDI level countries which were 1.029 (1.007–1.051) and 1.084 (1.058–1.111).



TABLE 1 Associations between psychological distress and HDI, economic status, age, gender.
[image: Table1]



4. Discussion

COVID-19 has caused an economic crisis and numerous job losses worldwide (29, 30). This study investigated the associations among decrease in economic activity, gender, and psychological distress with consideration of economic status of countries and education using multinational surveys. The results revealed that women had a higher prevalence of psychological distress than men, and younger age was significantly associated with decrease in economic activity. Moreover, countries with lower HDI showed a higher prevalence of decrease in economic activity, especially at lower education levels. Psychological distress due to COVID-19 shows significant associations with decrease in economic activity, women, and younger age. While the proportion of decrease in economic activity was different for each country, the degree of association of the individual factors was the same. These results show consistency with other studies, especially showing exacerbation in women. Also, some studies have shown that specific nation’s demographic groups suffered disparities in the workforce, according to skin color and immigrant status (31, 32). In these 15 countries, the association between gender and unemployment rate varies from country to country. In Hong Kong, where women have a significant unemployment rate relative to men, the ratio of female to male labor force participation rate was 79.58% in 2019. In Malaysia (2020) and Indonesia (2021), which shows significant higher decrease in economic activity for men, the ratio of female to male labor force participation rate was 68.6 and 65.3%, respectively (33). Therefore, this gender difference in decrease in economic activity may be due to differences in labor force participation. Moreover, Dang and Nguyen announced that women expected their labor income to fall by 50% more than men, which might affect psychological distress (31). Gender difference in the participation rate can be attributed to the fact that women were more likely to work in fields which required face-to-face contact. Thus, this situation may have been impacted by social distancing guidelines (31, 34).

Decrease in economic activity was also related to younger age and psychological distress. This result corresponds to research stating that the COVID-19 recession hit young workers the hardest since February 2020 in the United States (35). Moreover, Major et al. reported that those between 16 and 25 years were twice as likely as older employees to have suffered decrease in economic activity due to the COVID-19 (36). Several explanations were offered. For instance, younger employees may have been predominantly employed in industries that were the hardest hit, such as service and sales, hospitality and leisure, and retail trade (14). Therefore, higher decrease in economic activities in younger workers compared to older counterparts may account for the participation rate gap in the retail trade, leisure, and hospitality industry (37). Furthermore, young workers have been excluded from certain COVID-19 assistance in several countries (37).

Education level and decrease in economic activity were negatively correlated in some countries with low HDI. This supports the idea that the labor market disruptions have affected workers in a wide set of industries and occupations, and those without a college degree experienced the most severe impacts (38). Addressing gaps in educational attainment might be important to create better economic resiliency for individuals against future emergent circumstances.

Even though decrease in economic activity in low education level participants was higher, countries such as the Philippines, Thailand, and Turkey did not show distinct psychological distress difference between education groups. A possible explanation can be made that this reflects a “steeling effect” among lower HDI populations with lower education levels. They have probably experienced past adversity, and therefore, acquired more resilience for dealing with sudden negative experiences (39).

HDI and prevalence of decrease in economic activity due to COVID-19 have a negative association in both men and women. Lee and Chang examined the relationship between the tourism sector and growth of the economy (40). The result affirmed that tourism development has a greater impact on gross domestic product (GDP) in non-Organization for Economic Cooperation and Development (OECD) countries than in OECD countries, which implies that countries dependent on tourism with lower HDI might be affected more by the COVID-19 recession. Moreover, individuals working in tourism industries show relatively low education levels compared with workers in general (41).

Furthermore, the proportion of travel and tourism industry field among the global GDP decreased to 5.5% in 2020 from 10.4% of 2019 (42). This decline over the previous year was because of the COVID-19 pandemic which disrupted worldwide travel (42). Therefore, we reason that COVID-19 worsened the economic situation of low HDI-scoring countries by impacting the tourism industry and thereby the increasing the decrease in economic activity of workers at a lower education level.

Unemployment disproportionately affects the economically vulnerable, raising concerns about worsening social inequality. Given the high prevalence of unemployment among women and young workers, there is an urgent need to improve the availability and affordability of mental health services, as well as the need for financial aid and job creation programs for them. Psychological interventions and economical support alone cannot directly solve the underlying problem of decrease in economic activity; however, they might help an individual stay confident and motivated to persevere with job searching when the economy rebounds. In addition, it might be possible to provide not only wage compensation, but also skills training or job relocation. Such measures could help rebuild the careers of lower education workers in low HDI countries, especially in the tourism industry (43).



5. Strength

There are several strengths in our study. The COVID-19 pandemic provides a unique opportunity for analyzing the implications of unemployment for mental health as the cause of decrease in economic activity is exogenous to individuals. In addition, decrease in economic activity related to national lockdown reflects characteristics such as national countermeasures, outbreaks, and economic structure under the same conditions between countries, which provide the settings for a natural experiment. Studies on the COVID-19 scenario have usually focused on macroeconomic statuses such as GDP. In this study, individual psychological factors were directly related with decrease in economic activity. Unlike previous research that has limited data from limited countries and regions, this research is one of the few papers that looked at the psychological problem of COVID at the multinational level. A total of 15 countries participated in this study, which facilitated comparisons between countries with a large sample size (n = 14,243). Therefore, this study might be used as a cornerstone to set policies for the vulnerables who need financial support and psychological intervention.



6. Limitation

However, this study has several limitations. First, as it used a cross-sectional, correlational design, this study cannot be used to clarify whether decrease in economic activity precedes the psychological symptom or occurs as a result of certain behaviors by worker who are already depressed or anxious. Therefore, additional longitudinal investigations are needed. Second, there is a lack of information about confounding factors, which may be related to psychological symptoms other than decrease in economic activity. For instance, study participants may have a history of depression, anxiety disorder, sleep disturbance, and drug use. Moreover, social distancing due to COVID-19 might affect the mental health of study participants directly; this issue should be considered in future studies. Another drawback is that the reliability of data obtained through online self-information research is not guaranteed. Finally, as the defining psychological symptom was based on one question, it does not ensure questionnaire validity and is less sensitive to variation in, or the severity of, psychological symptoms as opposed to more comprehensive tools such as the Patient Health Questionnaire-9 (PHQ-9) and the Center for Epidemiological Studies-Depression Scale (CES-D) 10. As cross-sectional study correlation between SAR-CoV-2 variants and COVID-19 variants cannot be described.



7. Conclusion

Our study showed that decrease in economic activity, younger age, and being women were significantly associated with psychological distress. Moreover, women in higher HDI countries and lower education levels in lower HDI countries were considered vulnerable. Therefore, improved policies and guidelines for relevant financial aid and psychological intervention are needed, especially for the vulnerable populations.
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Model 1* OR (95% CI) Model 2**0R (95% CI) Model 3*** OR (95% CI)

‘Work from home

Never or sometimes Ref Ref Ref

Most of the time 119 (0.69-2.03) 122(070-2.11) 1.29(0.73-2.27)
Gender

Women - Ref Ref

Men - 132(0.77-2.28) 139 (0.78-2.49)
Age group, years

18-34 - Ref Ref
35-49 - 0.43(0.23-0.79) 043 (02-0.79)
50-65 - 0.62(0.31-1.24) 0.58 (0.27-1.19)
Education”

Basic education - - Ref
Advanced education - - 0.75 (0.40-145)
Worksite

Nestlé research center (Lausanne, Vaud) - - Ref
Nestlé factory (Romont, Fribourg) - - 0.86 (0.44-1.64)
Vulnerability

None - - Ref

51 . - 0.89 (0.44-172)
* Unadjusted.

‘Adjusted for age and gender.
* Adjusted for age; gender, education, work site, vulnerability.
OR = odds ratio, 95% C 95% confidence interval.

ng of the pandemic.
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Variables

M

4.50
3.90
2.16
3.81
4.90

SD

0.49
0.78
0.69
0.84
0.79

0.63**
—0.55**
0.50**
0.59**

—0.67**
0.53**
0.68**

—0.58*
—0.66"*

0.51%

TPI, teacher professional identity; WE, work engagement; BO, burnout; POS, perceived

organizational support; PR, psychological resilience.

“p < 0.01.
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Unadjusted OR
(95%CI)

Household size
Living alone or 2.46 (1.10-5.60)

with one other

person
Living with >2 0.6 (0.29-136)
other persons
Children in household

iving without 1.41(0.69-2.85)
children
Living with > 1 0,99 (0.42-2.24)
child
Vulnerability criteria®
None 139 (0.76-2.51)
>1 063 (0.16-2.13)
Worried about being infected
Notatall to 1.15 (0.63-2.06)
moderately
Veryto 1.53 (0.37-5.64)
extremely

Adjusted OR*
(95% CI)

262 (1.13-6.25)

0.6 (0.30-1.39)

143 (0.68-2.94)
107 (0.45-2.46)
1.44 (0.79-2.63)
053 (0.13-1.93)
113 (0.62-2.05)

208 (046-9.07)

Worried about adverse health consequences if infected

Notatall to 0.96 (0.51-1.76)
moderately

Veryto 091 (0.29-2.68)
extremely

ed for age and gender.
OR = odds ratio, 95% CI = 95% confidence interval.
“ Participants wi

Health (9).

096 (0.51-1.76)

0.99 (0.30-3.16)
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Y: WE Y: BO

B SE 95% CI B SE 95% CI
X: TPI 0.78*** 0.03 0.73 0.83 X: WE —0.37* 0.01 —0.40 -0.35
M: POS D2gw 0.01 0.26 0.31 M: PR —=0.06*** 0.00 —0.06 —0.05
XxM 0.06* 0.03 0.01 0.10 XxM —0.01** 0.00 —0.01 0.00
Gender 0.15%* 0.02 0.11 0.20 Gender 0.08** 0.02 0.04 0.12
Age 0.01%** 0.00 0.01 0.01 Age 0.01%* 0.00 0.00 0.01
Constant 3,420 0.05 332 3.51 Constant 1.8 0.04 1.81 1.97
R*=049 R* =054
Fes 3141y = 602,58 Fs, s1a1) = 739.64"
Conditional effect of X on Y Conditional effect of X on Y
B SE 95% CI B SE 95% CI
M:M-1SD 0.74** 0.03 0.69 0.79 M: M -1SD —0.34* 0.02 —0.37 =031
M:M +1SD 0.83*** 0.04 0.75 0.91 M: M+ 1SD —0.41*** 0.02 —0.44 -=0.37

CI, confidence interval; TPI, teacher professional identity; POS, perceived organizational support; WE, work engagement; PR, psychological resilience; BO, burnout.
*p < 0.05,"p <001,""p < 0.001.
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Study Physical Cognitive Biological Mood Sleep Sample Population studied

effect effect markers effect effect size
Arendt et al. (40) No v v v v 17 Healthy volunteers
Arendt and Aldhous (41) No No v No No 52 Long-distance travelers
Becker etal. (7) No ' v ' v 89 Long-distance travelers
Belcaro et al. (42)* (study 1) No ' v v ' 68 Long-distance travelers
Belcaro et al. (42)* (study 2) No ' ' ' v 65 Long-distance travelers
Cho etal. (43) No v v No No 62 Airline cabin crew
Claustrat et al. (44) No v No v v 30 Business travelers
Eastman etal. (45) No No v No v 26 Healthy volunteers
Edwards et al. (46) v ' v No v 31 Business travelers
Fowler et al. (47) v No v v v 13 Healthy male volunteers
Fowler et al. (48) No No v No v 18 Athletes
Hill et al. (49)° (study 1) v No No v v 7 Athletes
Hill et al. (49)° (study 2) ' No No ' No 10 Healthy volunteers
Hill et al. (49)° (study 3) v No No No No 9 Healthy volunteers
Jurvelin et al. (50) No No No v v 55 Healthy volunteers
Katzetal. (51) No No No ' No 152 Foreign tourists
Lahti etal. (52) No No No No v 15 Airline cabin crew
Lemmer etal. (24) v No ' No v 19 Athletes
Monk etal. (19) No No v No v 20 Healthy elderly volunteers
Nickelsen et al. (53) No No v No No 36 Long-distance travelers
Paul etal. (54)° (study 1) v v v No No 14 Healthy volunteers
Paul etal. (54)° (study 2) ' ' ' No No 13 Healthy volunteers
Paul et al. (54)° (study 3) v ' v No No 10 Healthy volunteers
Petrie et al. (55) No No v v v 20 Healthy volunteers
Petrie et al. (56) No No v v v 52 Airline cabin crew
Sasaki (25) No No No No v 4 Healthy volunteers
Spitzer etal. (21) No No v v v 257 Physicians
Suhner etal. (57) No No No v v 320 Healthy volunteers
Suhner et al. (58) No No v ' v 137 Healthy volunteers
Waterhouse et al. (59) v No No v v 39 Athletes and sport

administrators

Waterhouse et al. (18) No No v No v 85 Athletes

*Belcaro et al. (42) and Zerbini et al. (60) include two studies.
bHill et al. (49) and Paul et al. (54) each include three studies.
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Mean S.D. 1
1. Time zone difference 5.138 3.635 1
2. easterly direction 0.378 0.486 0.273**
3. Host? 0.053 0.225 —0.316"
4. Host previous? 0.053 0.225 0.141**
5. Host following? 0.053 0.225 0.128**
6. Distance (km) 7,342.575 4,915.073 0.871%*
7. Population (national) 120 million 260 million 0.066
8. GDP (national) 1,491 billion 27,161 billion  0.060
9. Gold medals (total) 10.941 12.173 —0.029
10. Silver medals (total) 10.128 9.185 —0.012
11. Bronze medals (total) ~ 10.995 8.645 —0.015
12. Total medals 32.064 28.468 —0.021

*p <0.05,**p < 0.01,**p < 0.001.

1
—0.185**
—0.087
0.109*
0.250%*
—0.020
0.019
—0.069
—0.044
—0.066
—0.064

1
—0.056
—0.056

=0.329"*
0.087
0.052
0.327+%%
0.237°*
0.135**
0.257*%*

1
—0.056
0.133**

0.093
0123
0.183+%¢
0.173**
0.146**
0.178%

5 6 7

1
0.092 1
0.088  0.041 1
0.030  0.067 0.343***
0.087 —0.021 0.456***
0.079  —0.010 0.383***
0.121** 0.005 0.342***
0.100* —0.011 0.422***

8 9 1 11
1
0598 1
0.602*** 0.894* 1

0.605* 0.811*** 0.835** 1
0.634%* 0.962*** 0.958*** 0.920***

12

1
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Model 1 Model 2 Model 3 Model 4

Bronze medal tally Bronze medal tally Silver medal tally Silver medal tally

B t  pvalue B t pvalue B t  pvalue B t  pvalue
Constant 3760 <0.001* 2332 0011 3051 0.002 1902 0.030
Temporal factors
Time zone difference —0.067  —0.79%4 0215 —0071  —0837 0202 —0.020  —0250 0402 0010 —0122 0452
casterly direction 0053 —1308 0097 —0.045  —1053 0147 —0.021  —0.536 0297 —0044  —1090 0139
Time zone difference x - - - 0031 —0722 0236 - - - 0083 2047 0.021%
easterly direction
Location factors
Host nation 0087 2068 0020 0.094 2176 0.016* 0174 4309 <0001 0155 3765 <0.001"
Host previously? 0093 2353 0010 0.094 2368 0010 0100 2656  0.005** 0098 2629 0.009***
Host following? 0105 2665  0.004*** 0107 2700 0.004* 0035 0928 0178 0.031 0812 0209
Distance (km) 0049 0555 0.290 0048 0535 0297 0027 0321 0375 0.032 0379 0353
Economic factors
Population (national) 0226 4548 <0001 0225 4507  <0.001* 0259 5446 <0001 0263 5579  <0.001***
GDP (national) 0236 4386 <0.001"* 0230 4239 <0.001***  0.145 2809 0003 0159 3090  0.001%*
Country controls
AUS 0150 2661  0.005**. 0149  2.645 0005 0124 2296 0.012* 0125 2352 0010
CAN 0.031 0616 0270 0026 0508 0306 0000 0002 0499 0014 0288 0387
FRA 0138 2722 0.004*** 0138 2725 0.004** 0.082 1.698  0.046% 0.081 1694 0.046%
GER 0297 6578  <0.001"* 0300 6606 <0001 0202 4674 <0.001** 0194 4517  <0.001***
GBR 0143 2786 0.003*** 0137 2631  0.005** 0116 2365  0.010% 0132 2685 0.004%*
HUN 0103 2051  0.021% 0104 2054  0.021% 0.089 1833 0.035% 0.088 1834 0.034%
ITA 0.101 1995 0.024% 0.101 1984 0.025% 0.054 1.105 0.136 0.055 1137 0129
JPN 0.062 1211 0114 0.061 1180 0.120 0002 0046 0482 0006 0127 0450
RUS 0422 9857 <0001 0421 9810 <0.001"* 0331 8083 <0.001*** 0334 8229  <0.001""*
KOR 0017 0331 0371 0014 0282 0390 0019 0.400 0345 0026 0539 0295
ESP —0.095  —1869  0.032*"  —0.096 —1880 0031  —0.042 —0.849 0199 —0.040  —0816 0208
UKR 0.104 2.390 0.009** 0.104 2385 0.009* 0.018 0.436 0332 0.018 0.446 0.328
USA 0.504 8.521  <0.001*** 0.502 8460  <0.001** 0.624 11.011  <0.001*** 0.630 11.207  <0.001***
N 187 187 187 187
F value 25.627 24415 28.687 28.099
Sign. <0.001*% <0.001%¢ <0.001*% <0.001*
R 0.764 0.765 0784 0789

*p < 0.05,**p < 0.01,***p < 0.001.
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Constant
Temporal factors
Time zone difference
easterly direction
Time zone difference x
easterly direction
Location factors
Host nation

Host previously?
Host following?
Distance (km)
Economic factors
Population (national)
GDP (national)
Country controls
AUS

CAN

FRA

GER

GBR

HUN

ITA

JPN

RUS

KOR

ESP

UKR

USA

N

F value

Sign.

R

Model 5

Gold medal tally

B

—0.111
—0.030

0.276
0.113
0.046
0.157

0.013
—0.059
0.051
0.179
0.067
0.090
0.055
0.012
0.278
0.013
—0.067
0.021
0.612
187
40.268
<0.001**
0.836

*p <0.05,**p < 0.01,**p < 0.001.

t  pvalue

1.901 0.030%*

—1.577 0.059*
—0.884 0.189

7.840  <0.001***
3438 <0.001***
1.408 0.081%
2.118 0.018**

<0.001***
0.018**
0.269 0.395
—1.392 0.083*
1218 0.113

4.747  <0.001***
1.576 0.059*
2.129 0.018**
1.310 0.096*
0.273 0.393
7.781 <0.001***

0318 0.376
—1.575 0.059%
0.577 0.283

12388 <0.001***

Model 6
Gold medal tally
B t  pvalue
0300 0379

0110 —1560  0.061*
0032  —0890  0.188
0.005 0154 0439
0275 7573 <0001
0.113 3423 <0001
0.046 1392 0083
0157 2115 0018*
0313 7523 <0.001*
0096 2113 0018*
0.013 0270 0393
—0058  —1353  0.089*
0.051 1213 0114
0179 4700  <0.000°*
0.069 1575 0059*
0090 2121 0.018*
0,055 1307 0.097
0012 0279 0391
0278 7758 <0.001*
0014 0327 0372
0067  —1567  0.060°
0.021 0575 0283
0612 12343 <0.001**

187
38213

<0.001**

0.836

Model 7
Total medal tally
B t  pvalue
0621 <0.001**
0074  —1I155 0125
0036  —LIS1 0126
0201 6235 <0.001**
0.109 3620 <0001
0.063 2,095 0.019
0.091 1341 0.091
0286 7545 <0001
0.159 3875 <0001
0.091 2115 0.018
0016  —0405 0343
0.090 2341 0.010
0232 6731  <0.001**
0.110 2804 0.003
0.098 2554 0.006
0072 1854 0033
0025 0628 0.266
0354 10836  <0.001***
0017 0442 0330
0071  —1824 0035
0.047 1.398 0.082
0616 13645  <0.001***
188
49723
<0.001**
0.863

Model 8
Total medal tally
B t  pvalue
1834 0034
—0072  —L112 0134
0041  —1272 0103
0020 —0.604 0274
0196 5918  <0.001***
0109 3597 <0.001*
0.062 2051 0021
0.092 1355 0089
0287 7549 <0.001
0.162 3913 <0.001
0.091 2120 0018
—0012  —0316 0377
0090 2330 0011
0230 6637  <0.001
0114 2859 0003
0.098 2545 0.006**
0072 1857 0033
0026 0651 0258
0355 10830  <0.001
0019 0481 0316
0071  —1808  0.036"
0.047 1.397 0.082*
0617 13632  <0.001"**
187
47.298
<0.001**
0.863
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Gender
Men
B women

Men

Women

China

Poland

Turkey

Men

Women

China

Poland

Turkey

Men

Women

Germany

Singapore

Ukraine

Men

Women

Germany

Singapore

Ukraine

Men

Women

Hongkong,China

South Korea

Indonesia Malaysia

Sweden Taiwan
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South Korea
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Gender

Gender
Men
B women

Vistata Men  Women
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Indonesia Malaysia

Sweden Taiwan
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Hypothesis Path (Relationship)
1 Job insecurity — CWB

2 Job insecurity — Job stress
3 Job stress — OI

1 Ol - CWB

6 Job insecurity x CSR

**p < 0.01. ***p < 0.05. Estimate indicates standardized coefficients. SE,

Estimate

0.142
0.208
—0.154
—0.251
—0.209

standard error.

S.E.

0.049
0.049
0.052
0.067
0.063

Standardized estimate

0.167**

0.241%*
—0.178**
—0.220"**
—0.181***

Supported
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Model (Hypothesis 5) Direct effect Indirect effect Total effect

Job insecurity — Job stress - OI - CWB 0.166 0.100 0.176

All values are standardized.
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Characteristic

Gender

Male

Female

Age (years)

20-29

30-39

40-49

50-59

Education

Less than high school
Community college
Bachelor's degree
Master's degree or higher
Occupation

Office worker
Professional (Practitioner)
Public official
Manufacturing

Sales and marketing
Administrative
Education

Others

Position

Staff

Assistant manager

Manager or deputy general manager

Department/general manager or director and above

Tenure (years)
<5

5-10

11-15

16-20

21-25

More than 26

Industry type

Manufacturing

Services

Construction

Health and welfare

Information services and telecommunications
Education

Financial/insurance

Consulting and advertising

Others

Percent

50.0%
50.0%

14.7%
35.3%
33.9%
16.1%

8.6%

19.3%
59.8%
12.4%

71.3%
7.2%
6.0%
5.7%
4.3%
4.0%
0.3%
1.2%

25.0%
21.6%
31.9%
21.5%

46.8%
27.1%
12.9%
7.5%
2.3%
2.9%

24.4%
18.6%
11.9%
10.2%
8.7%
8.4%
4.1%
1.2%
12.5%
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Mean S.D. 1 2 3 4 5 6 7 8

1. Gender_T2 1.50 0.50 -

2. Education_T2 2.76 0.78 —0.14* -

3. Tenure_T2 7.42 7.18 —025" 0.02 -

4. Position_T2 2.90 1.61 —0.43** 0.21** 0.28** -

5. Job insecurity_T1 2.78 0.82 —0.11** —0.06 —0.003 0.11% -

6.CSR_T1 3.19 0.68 —0.17** 0.13* 0.18** 0.16** —0.13* -

7. Job Stress_T2 2.93 0.76 —0.001 —0.09 0.22 —0.06 0.25** —0.11* —

8.01_T2 3.42 0.71 —0.17** 0.92 0.14* 0.20* —0.08 0.417* —0.18** -
9.CWB_T3 231 0.77 —0.10 —0.93 0.70 —0.07 0.18** —0.08 0.26** —0.19**

*p < 0.05.**p < 0.01.S

, deviation; CSR, corporate social responsibility; O, organizational identification; CWB, counterproductive work behavior.
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Construct

OHS implementation

Indicators

OHS1
OHS2
OHS3
OHs4

RMSE (PLS-SEM)

1292
0813
0852
1277

RMSE (LM)

1494
0941
1.001
1465

Difference

0202
0.128
0.149
0.188

0.266

0234
0.184
0.187
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Constructs

Rational style

Incremental style

Safety accountability

Mimetic motives

OHS implementation

Indicator

RS1
RS2
RS3
R4
RSS
Is1
152
1S3
184
185
SAL
SA2
SA3
SA4
MM1
MM2
MM3
OHS1
OHS2
OHS3
OHs4

VIF

1.443
1516
1631
1.669
1464
2689
2543
2300
2.402
2459
1.965
1.864
1682
1.646
1829
1680
1630
1917
2.491
2388
1.842

Factor loading

0733
0736
0786
0766
0.692
0872
0.860
0839
03851
0858
0837
0826
0.800
0795
0794
0753
0929
0837
0.869
0862
0813

Cronbach’s alpha

0.798

0.909

0831

0797

0.867

Composite reliability

0.860

0932

0.887

0867

0909

Average variance
extracted (AVE)

0.553

0.733

0.663

0.687

0715
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Construct

Rational style
Incremental style
Safety accountability
Mimetic motives

OHS implementation

Mean (SD) Rational style Incrementalstyle Safetyaccountability Mimetic motives

5617 (1.116)
5216 (1.382)
5.536 (1.174)
4.148 (1.407)
6.010(1.010)

0278
0311
0.099
0524

0281
0.074
0507

0.151
0323

0.09

OHS
implementation
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Construct Path quality of the model Exploratory power of the model

Q? Decision R? without moderator Decision R? with moderator Decision

OHS Implementation 0260 Medium 0333 Medium 0393 Substantial
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Relationships

HI: Rational Style = OHS Implementation

H2: Incremental Style — OHS Implementation
H3: Safety Accountability — OHS Implementation
Hd: RS*MM — OHS Implementation

H5:1S'MM — OHS Implementation

H6: SAMM — OHS Implementation

ncremental Sty

SD

0.058
0.063
0.057
0.065
0075
0.137

t-values

6.069
5.085
2.102
2113
2275
0682

p-values

<0.001
<0.001
0018
0018
0012
0248

Decision

Accept
Accept
Accept
Accept
Accept

Reject

2 statistics

0.182
0.150
0.021
0.024
0.043
0.012

Effect size

Medium
Medium
Weak

Weak
Weak
Weak

S.D, Standard Deviation.
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Criteria

Gender

Age (Years)

Respondents
highest

qualification

Current

position

Employees

strength

Business nature

Type of farm

Description
(n=287)

Male

Female

<20 years
211030 years
31 to 40 years
41 to 50 years
Above 50 years
Secondary

school certificate

Bachelor degree
Diploma
Postgraduate
degree

Owner

Safety manager
Safety officer
Safety
representative
Below 10
employees
11to 50
employees
5110100
employees
Above 100
employees
Crops
Livestock
Forestry
Fishery
Integrated
Public

Private

Numbers

281

02
61
135
75
14
08

209
20
50

32

23
114
18

10

217

48

12

37
118
2
2
86
13
274

Percentage (%)

9791
209
0.70

2125

47.04

26.13
488
279

7282
697
17.42

1115

801
39.72
4112

349
75.61
1672
4.18

1289
4111
7.67
836
29.97
453
9547
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Age (median, range), years
Gender

Male

Female

Country

China

Other

Educational attainment

MD or PhD

Master degree

Undergraduate degree

Urban or rural workplace
Urban

Rural or other

Currently working department
Radiation oncology

Medical oncology

Surgical oncology

Other

Training in palliative medicine
Accredited training
Non-aceredited training

No training or other condition
Place of palliative care practice
Medical center/hospital

Community or other

Participants 1 (%)
40 (25-56)

29(78.4)
8(216)

37(100)
0

25(67.6)
10(27.0)
2(5.4)

30(81.1)
7(18.9)

12(32.4)
9(24.3)
6(16.2)
10(27.0)

4(108)
21(56.8)
12 (32.4)

26(70.3)
11(29.7)
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Variables classification

Demographics
Age

18-24 years.

25-30 years

31-40 years

>40 years

BMI

Underweight (<18.5)

Normal (18.5-23.9)
Overweight (24-27.9)

Obese (228)

Household registration
Shanghai

Other cities

Education

Junior high school or below
Senior high school

Junior college

Bachelor's degree or above
Monthly houschold income (RMB)
<5,000

5,000-9,999

210,000

Unknown

Medical insurance

‘Shanghai medical insurance
Other cities medical insurance
New rural cooperative medical insurance
Commercial medical insurance
No medical insurance

Marital status

Unmarried

Married

Divorced/Widowed

Living with family members
Yes

No

Willingness to seck medical service
Yes

No

Lifestyle variables

Regularity of meals

Always

Often

Sometimes

Seldom

Never

Daily sleep duration

<6h

7-8h

=9h

Work-related variables
Working status

Full-time

Part-time

Years of employment

<5 years

>5 years

Daily working hours

<8h

8-10h

1113h

>14h

Daily number of floors climbed
<10 floors

11-20 floors

21-30 floors

=31 floors

Vehicle type

Bicycles

Motorcycles/battery powered bikes
Vans/cars

Other

Daily food delivery distance
<25km

26-50km

51-75km

>76km

Total (N = 657)

317 (48.3%)

182 (27.7%)

104 (15.8%)
54(8.2%)

65(9.9%)
373 (56.8%)
153 (23.3%)
66 (10.1%)

198 (30.1%)
459 (69.9%)

140 (21.3%)
154 (23.4%)
159 (24.2%)
204 (31.1%)

152(23.1%)
249 (37.9%)
187 (28.5%)
69 (10.5%)

197 (30.0%)
188 (28.6%)
92 (14.0%)
109 (16.6%)
71(10.8%)

439 (66.8%)
165 (25.1%)
53(8.1%)

417 (63.5%)
240 (36.5%)

563 (85.7%)
94 (14.3%)

88 (13.4%)
128 (19.5%)
227 (34.6%)
113 (17.2%)
101 (15.4%)

218 (33.2%)
357 (54.3%)
82 (12.5%)

260 (39.6%)
397 (60.4%)

493 (75.0%)
164 (25.0%)

302 (46.0%)

263 (40.0%)
69 (10.5%)
23(35%)

260 (39.6%)
193 (29.4%)
103 (15.7%)
101 (15.4%)

72 (11.0%)
539 (82.0%)
37 (5.6%)
9 (1.4%)

214 (32.6%)
168 (25.6%)
154 (23.49%)
121 (18.4%)

Male (N = 466)

238 (51.1%)
127 (27.3%)
76 (16.3%)
25 (5.4%)

28 (6.0%)
264 (56.7%)
121 (26.0%)
53 (114%)

142 (30.5%)
324 (69.5%)

100 (21.5%)
119 (22.5%)
110 (23.6%)
137 (29.4%)

92 (19.7%)
190 (40.8%)
137 (29.4%)
47 (10.1%)

142 (30.5%)
125 (26.8%)
65 (13.9%)
78 (16.7%)
56 (12.0%)

334 (71.7%)
98 (21.0%)
34(7.3%)

287 (61.6%)
179 (38.4%)

404 (86.79%)
62 (13.3%)

66 (14.2%)
75 (16.1%)
154 (33.0%)
87 (18.7%)
84.(18.0%)

143 (30.7%)
256 (54.9%)
67 (14.4%)

200 (42.9%)
266 (57.1%)

345 (74.0%)
121 (26.0%)

197 (42.3%)

193 (41.4%)
55 (11.8%)
21 (4.5%)

169 (36.3%)
131 (28.1%)
78 (16.7%)
88 (18.9%)

59 (12.7%)
373 (80.0%)
30 (6.4%)
5(2.6%)

135 (29.0%)
119/(25.5%)
113 (24.2%)
99(21.2%)

Female (N =191)

79 (41.4%)
55 (28.8%)
28 (14.7%)
29 (15.2%)

37 (194%)

109 (57.1%)

32 (16.8%)
13 (6:8%)

56 (29.3%)
135 (70.7%)

40 (20.9%)
35(18.3%)
149 (25.7%)
67 (35.1%)

60 (31.4%)
59 (30.9%)
50 (26.2%)
22 (11.5%)

55 (28.8%)
63 (33.0%)
27 (14.1%)
31(16.2%)
15 (7.9%)

105 (55.0%)
67 (35.1%)
19(9.9%)

130 (68.1%)
61 (31.9%)

159 (83.2%)
32 (16.8%)

22 (11.5%)
53 (27.7%)
73 (38.2%)
26 (13.6%)
17.(8.9%)

75 (39.3%)
101 (52.9%)
15 (7.9%)

60 (31.4%)
131 (68.6%)

148 (77.5%)
43 (22.5%)

105 (55.0%)

70 (36.6%)
14(7.3%)
2(1.0%)

91 (47.6%)
62 (32.5%)
25 (13.1%)
13 (6.8%)

13 (6.8%)
166 (86.9%)
7 (3.6%)
4(0.9%)

79 (41.4%)
49 (25.7%)
41 (21.5%)
22 (115%)

p-values

<001

<001

02

0.01

039

<001

0.12

025

<001

0.02

001

035

0.01

<0.01

0.02

<0.01
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Factors Occurrence of symptoms

COR (95% CI) p-value AOR* (95% CI) p-value

Lifestyle variables

Regularity of meals

Always ref. ref.

Often 183(104-323) 004 1.89 (1.05-3.39) 003
Sometimes  252(150-425) <001 254(149-434) <001
Seldom 4.28 (2.32-7.89) <0.01 4.24 (2.28-7.91) <0.01
Never 119(065-2.16) 058 115 (0.62-2.13) 066
Daily sleep duration

<6h 1.24 (0.86-1.80) 0.25 1.25 (0.86-1.83) 0.24
7-8h ref. ref.

>9h 172(101-291) 005 1.63 (0.94-2.80) 0.08
Work-related variables

Working status

Full-time ref. ref.

Part-time 116(081-1.66) 042 117 (0.81-1.69) 041
Years of employment

<5 years ref. ref.

25 years 114078-167) 050 107 (0.72-1.58) 073
Daily working hours

<sh ref. ref.

8-10h 1.36 (0.93-2.01) 0.12 1.34 (0.91-1.99) 0.14
113hours  125(0.69-227) 046 122 (0.67-2.24) 052
>lahours  112(044-283) 081 1,14 (0.45-2.90) 078
Daily number of floors climbed

<10 floors ref. ref.
11-20floors  119(0.78-181) 041 125 (0.81-1.92) 031
21-30floors  119(070-203) 052 121 (0.70-2.08) 050
>3lfloors  126(071-222) 043 129 (0.72-231) 039
Daily food delivery distance

<25km ref. ref.

26-50km  0.68(043-110) 012 070 (0.43-1.14) 025
51-75km 067 (043-105) 008 0.68 (0.43-1.07) 0.10
=76km 0.63 (0.37-1.08) 0.09 0.63 (0.36-1.08) 0.09

ote: ref: reference; *: adjusted for

age and vehicle type.
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Factors Severity of symptoms
COR (95% CI) p-value AOR* (95% CI) p-value

Lifestyle variables

Regularity of meals

Always ref. ref.

Often 164(065-4.14) 030 1.87 (0.71-4.94) 021
Sometimes  091(039-214) 082 1.06 (0.43-2.58) 091
Seldom 093(038-231) 088 1.06 (0.41-2.73) 091
Never 175(063-486) 029 1.6 (0.57-4.79) 035
Daily sleep duration

<6h 1.14 (0.69-1.89) 0.62 1.08 (0.63-1.83) 0.78
7-8h ref. ref.

>9h 191(098-373) 006 1.63 (0.80-3.30) 018
Work-related variables

Working status

Eull-time ref. ref.

Part-time 153(092-254) 0.1 1.43 (0.84-2.44) 019
Years of employment

<5 years ref. ref.

25 years 200(120-333) 001 187 (1.10-3.17) 0.02
Daily working hours

<sh ref. ref.

8-10h 0.76 (0.45-1.30) 0.32 0.72 (0.42-1.25) 025
11-13h 130(058-294) 052 145 (0.63-3.37) 039
>14h 247(054-1120) 024 260(058-1172) 021
Daily number of floors climbed

<10 floors ref. ref.
11-20floors  130(073-230) 037 1.28 (070-2.34) 042
21-30floors  149(072-3.07) 028 1.48 (0.69-3.18) 031
>3lfloors  114(052-251) 074 113 (0.50-2.55) 077

very distance

ref. ref.
140 (0.74-2.65) 0.30 121 (0.61-2.38) 058
224(1.22-4.12) 0.01 2.13 (1.13-4.01) 0.02
2.82(135-5.92) 001 3.12 (144-6.77) <001

djusted for sex, age and vehicle ty
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Average value =+ standard
deviation (SD)

Physical strain 224086
Mental strain 24087
Overwork 254083

Monotony or repetitiveness 33083
Emotional overload 24£101
Isolation 33£085
Frequent contact with people 194078
Direct responsibility for work 164068
Rigid rules and procedures 234087
*For this indicator, it was necessary to reverse the method of scoring to standare he

reading of the re
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Sex
Male (n. 74)
Female (n. 111)
Age (years)
<24 (n.30)
25-34 (. 67)
35-44 (n.33)
45-54(n.33)
>55 (n.22)
Marital status
ngle (n. 96)
Married (n. 77)

Divorced (n. 10)
Widowed (n. 1)
Contract type
Temporary (n. 126)
Permanent (n. 59)
‘Working time regime
e (n.9)
Full-time (n. 176)

Part

Position Director
Yes (n.50) 0

No (. 135)

Working Seniority (years)
<1(n.27)

1-4(n. 55)

5-9 (n.28)

10-14 (n. 10)

15-20 (n.25)

>20 (n.27)

Job demand dimension

<3.3

no %
27 36%
46 6%
1550
9 @
16 48
7 2
7 %
a7 49
2 30
30030
1100
EE)
21 36
2 2
71 40
2 48
49 36
7 2%
2% 45
o3
70
9 36
7 2%

>33
n. %
47 6%
65 8%
1550
8 57
1751
6 79
1568
49 51
5470
7
[
7358
LY
77
105 60
6 52
86 64
0 74
30 54
17 el
330
6 6
0 74

Chi-square test

P

0499

0.091

0038

0.402

0278

0.148

0.109
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Correspondence between “organizational wellbeing
dimensions” and questionnaire items

N° Factor Questions in the
questionnaire

1 Management support 24-27-29-32-33-37-39-44-50

2 Collaboration between colleagues 19-22-40-49-52-53

3 Organizational fairness 34-38-48-54

4 Organizational efficiency 17-18-20-23-26-28-30-46-47-56

5 Conflict management 21-31-41-51

6 Stress perception 254555

7 Jobdemands 59

8 Room comfort 16

9 Jobsecurity 57-58

10 Openness to innovation 66

11 Satisfaction 6162

12 Psychophysical disorders 61
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Factors Absolute value %

Sex 188 100%
3 60.1%
74 39.4%
icated 1 0.5%
188 100%
<24 years 30 160%
2534 years 68 36.2%
35-44 years E) 175%
45-54 years 3 18.1%
>55 years 2 11.7%
Not indicated 1 0.5%
Qualification 188 100%
Elementary school 2 11%
Junior high school 20 106%
High school 2 17.0%
University degree 133 708%
Not ted 1 0.5%
Civil status 188 100%
Unmarried 96 51.1%
Married/cohabiting 78 41.5%
Separated/divorced 10 53%
Widowed 1 0.5%
Not indicated 3 1.6%
Job Position 188 100%
Health care staff 136 72.3%
Management 50 26.6%
Not indicated 2 11%
Working time 188 100%
Full-time 177 94.1%
Part-time 9 48%
Not indicated 2 11%
Contract type 188 100%
ixed term 127 67,5%
Indefinite duration 59 314%
Notindicated 2 11%
Length of service 188 100%
<lyear 27 144%
1-4 years 55 292%
59 years 28 149%
10-14 years 10 53%
1520 years 25 133%
>20 years 27 14.4%

Not indicated 16 85%
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Values Interpretative parameters

Positive

Sufficient

<26 Negative





OPS/images/fpubh-10-965278/fpubh-10-965278-g004.gif





OPS/images/fpubh-10-965278/fpubh-10-965278-t001.jpg
Variable

1. Gender

2. Professional experience

3. Psychological safety

4. Autonomy

5. Extrinsic motivation

6. Intrinsic motivation

7. Relationship conflict with co-workers
8. Supervisory support

9. Positive affective tone

10.Creative idea validation

Observations = 243.
*p < 0.10.**p < 0.05.***p < 001.

Mean

0.66
6.09
374
340
391
370
377
3.86
3.69
3.80

SD

048
210
085
097
147
131
159
152
0.6
075

lusters = 41. Gender was coded as 0 = Female, 1

0.045
—0.025
0013

—0.130*

0.008

0.049

0.059

0012
0054

0.026
0012 0474%

—0.106  —0201  —0.072
0.067 0.179* 0.128°
0.075 0.094 0.007
0.110 0.127¢ ~0007
0.149° —0023  —0.159"
—0090  —0.195  —0.153*%

Male. Professional Experience was measured in years.

0.039
0032
0.027
0.067
0.109

0279
0087+
0123+
—0.103

7 8 9
0.196°
0478 0.089*
—0137*  —0086  0.099
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Predictor Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Creative idea validation Creative idea validation Positive affective tone Creative idea validation Creative idea validation Creative idea validation

Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE
Gender —0.056 0.080 ~0.053 0.046 —0.046 0043 -0062 0082 ~0.037 0081 ~0.036 0.080
Professional experience —0.024 0022 0.032* 0013 0.038* 0013 ~0023 0023 ~0.035 0022 ~0035 0.022
Psychological safety —0.122 0077 ~0.061 0.044 ~0.007 0.045 ~0.092 0.080 ~0.092 0077 —0.111 0.081
Autonomy —0.080 0053 —0.133 0.035 —0.110°** 0031 —0047 0052 —0012 0.053 —0.006 0055
Extrinsic motivation 0.032 0.033 0014 0.027 0.007 0025 0.027 0029 0.026 0.026 0.029 0.026
Intrinsic motivation 0.105 0.080 0128 0.097 0.148 0.092 0.062 0079 0.005 0075 —0011 0.080
Relationship conflict with —0.131 0.063 0048 0.090 02587 0081 —0.044 0.107 —0317 0216 —0.627 0563
co-workers.
Supervisory support 0300+ 0.077 0,440 0078 02307 0078 ~0.058 0.167 ~0249 0390
Relationship conflict with 00474 0.007 0.035° 0.018 0.012 0,038 0.167 0.108
co-workers x supervisory support
Positive affective tone 0.429° 0216 0417 0362
Relationship conflict with 0.096"* 0040 0.079 0129
co-workers x positive affective tone
Supervisory support X positive 0142 0122
affective tone
Relationship conflict with 0.467* 0.062
co-workers X Supervisory support
X positive affective tone
Ay 2(Ad) 361997 (21) 3745.84(20) 3230.02(19) 3412.74(19) 2161.16(17) 58.32(12)
AR 0171 0187 0.546 0.187 0250 0234

Observations = 243. Clusters

41. Gender was coded as 0 = Female, 1 = Male. Professional Experience was measured in years.
square difference test Muthén and Muthén (1998-2010). Adf

error variance.

rscaled chi-

A x 2 refers to Satorra-Be
A R? is degree of reduction
“p <0.10.%p <04
Bold value i

change in degree of frecdom.

dicate:
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Clear and defined objectives
Presence of tools/resources to better cope with the job
Easily obtainable information

Problem solving

Satisfaction after the day’s work

Development of professional/individual qualities
Opportunity to ask for information

Satisfaction with health company initiatives

Clear and well-defined work tasks

Utility of services provided

Average value £
standard deviation
(SD)

3654062
3774050
3654058
3.64£058
3734052
3534066
3624064
3594064
3634062
3.47£080
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Cleanliness
Light
Temperature

lence

Building condition
Pleasant rooms and furnishings
Available space per worker

Sanitary facilities

Average value %
standard deviation
(SD)

380049
3.63%0.65
342073
3234092
3654 0.64
3604 0.64
3534074
3734055
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Positive indicators

Satisfaction with the organ
Desire to engage

Sense of belonging to a team
Desire to work

Personal fulfillment

Faith in change

Work/life balance

Excellent work relationships
Sharing of work activities

Faitl

the leadership
Faith in the morality of the leadership

Appreciate the job

*For this indicator, it was nec

Average value =+ standard
deviation (SD)

3554067
3674058
3784056
3714056
3654061
3414081
3394082
3704063
364+ 0.66
3524075
3544073

346081

Negative indicators*

Intolerance
Disinterest
Desire to change
Gossip
Resentment

Aggressiveness/nervousness

Feeling of doing useless things
Feeling of being unimportant
Feeling of being underestimated
Inefficiency in performing tasks
Dubious attribution of tasks

Absence of initiative

Average value = standard
deviation (SD)

33£089
34£080
33£090
30£099
324095
33£090
35£078

31£10

31£10
34£082

33£09
34£086
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Sex
Male (n. 74)
Female (n. 112)
Age (years)
<24(n.30)
25-34 (0. 67)
35-44 (n. 33)
45-54 (n. 34)
>55(n.22)
Marital Status
Single (n. 96)
Married (n. 78)

Divorced (n. 10)
Widowed (n. 1)
Contract type
Temporary (n. 127)
Permanent (n. 59)
Working time regime
Part-time (n. 9)
Full-time (n. 177)0
Position Director

Yes (n.50) 0

No (n. 136)

‘Working Seniority (years)
<1(n.27)

1-4 (n. 55)

5-9 (n.28)

10-14 (n. 10)

15-20 (n. 25)
>20(n.27)

Stress perception dimension

<33

no %
68 92
103 92
26 87
62 92
a1 94
32 94
20 91
88 92
72 92
10 100

| 100
14 90
57 97
7 78
164 93
45 90
126 93
20 74
52 94
27 96
8 80
24 96
26 96

>33
no %
6 8

8
4 13
5l 8
2 6
2 6
2 9
8 8
6 8
0 0
o 0
13 10
2 3
2 13
13 7
5 10
10 7
7 26
3 5
1 4
2 20
1 4
1 4

Chi-square test

r

0986

0812

0805

0111

011

0557

0011
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Career opportunities for everyone
Appreciation of commitment/initiatives

Opportunities for improvement

Average value + standard
deviation (SD)

314091
34£075
31£095
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Sex
Male (n. 74)
Female (n. 112)
Age (years)
<24(n. 30)
25-34 (. 67)
35-44 (n.33)
45-54 (n. 34)
>55(n.22)
Marital Status
ngle (n. 96)
Married (n. 78)

Divorced (n. 10)
Widowed (n. 1)
Contract type
Temporary (n. 127)
Permanent (n. 59)
‘Working time regime
e (n.9)
Full-time (n. 177)0

Part

Position Director
Yes (n. 50) 0

No (n. 136)
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“For this indicator, it was necessary to reverse the method of scoring to standardize the

reading of the results.





