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Background: The SARS-CoV-2 pandemic significantly impacted professional and private lives, which influenced social and health-related behavior. Schools in particular were greatly affected as restrictions made teaching more challenging, leading to new stresses and additional workloads. Prior to the pandemic, teachers were already facing many physical and psychological stressors that were exacerbated by the pandemic. This may have resulted in a deterioration in the teachers' health behaviors. Therefore, the aim of this study was to examine the prevalence of cigarette smoking and physical activity among German teachers during the SARS-CoV-2 pandemic, to assess possible changes considering cigarette smoking and physical activity habits during the pandemic compared to the pre-pandemic period, and to identify predictors of teachers' cigarette smoking and physical inactivity during the pandemic.

Methods: In March 2021, a nationwide online survey was conducted among teachers in Germany. A total of 31,089 participants entered the analysis. Data on cigarette smoking and physical activity as well as sociodemographic, workplace-related, psychological, SARS-CoV-2-related, and health-related items were collected using established instruments and, if necessary, self-developed items. Two binary logistic regressions with stepwise inclusion of six different variable groups were performed to predict cigarette smoking and physical inactivity.

Results: Among all surveyed teachers, 13.9% reported smoking cigarettes, and 76.6% did not meet the physical activity recommendations. The regression analyses revealed 16 significant predictors of cigarette smoking and six significant predictors of physical inactivity.

Conclusions: The predictors revealed in the present study can help target interventions for teachers who are at higher risk for unhealthy behaviors during the SARS-CoV-2 pandemic and potential future pandemics. In particular, the alarming finding that more than three-quarters of teachers were physically inactive during the pandemic should place special emphasis on improving physical activity.
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1 Introduction

Cigarette smoking and physical inactivity are two of the major risk factors for noncommunicable diseases (NCDs), which are the leading cause of death globally (1) and account for nearly 90% of all deaths in high-income Western countries, such as Germany, according to data from the European Environment Agency (2). Every year, more than 8.7 million people worldwide die due to tobacco use (3) and 3.2 million deaths can be attributed to physical inactivity (4).

Cigarette smoking is associated with a higher risk for coronary heart disease, arteriosclerosis, pulmonary diseases like chronic obstructive pulmonary disease (COPD), several types of cancer, and many other diseases (5–8). Even second-hand tobacco smoke can increase the risk of developing several diseases, such as ischemic heart disease, stroke, asthma, and lung cancer (5). Regarding the new severe acute respiratory syndrome coronavirus type 2 (SARS-CoV-2) and the associated new coronavirus disease 2019 (COVID-19), smoking is also a risk factor for the severe progression of the disease (9) and increases the risk of dying due to the disease (10).

Physical inactivity is associated with an increased risk for coronary heart disease, hypertension, type 2 diabetes, and different cancers as well as dementia, stroke, and depression (11). Being physically inactive for many weeks, months, or even years is also associated with increased systemic inflammation (12). Furthermore, physical inactivity can increase the risk of hospitalization, admission to the intensive care unit, and even death for patients with COVID-19 (13).

The National Center for Health Statistics (14) defines current smoking as “an adult who has smoked 100 cigarettes in his or her lifetime and who currently smokes cigarettes. Beginning in 1991, this group was divided into ‘everyday' smokers or ‘somedays' smokers”. According to the Global Burden of Disease Study of 2021, 1.14 billion people worldwide were designated as current smokers in 2019. The age-standardized prevalence of current smoking tobacco use among persons aged 15 years and older was 32.7% among men and 6.6% among women. The prevalence exceeded 20% among men in 151 countries and among women in 42 countries (15). Although the prevalence of cigarette smoking has declined since 1990, population growth has led to a significant increase in the total number of smokers (15).

In Germany, the difference between men and women in terms of their smoking behavior is much smaller. The prevalence of current cigarette smoking is 29.9% for men and 23.0% for women (15). Among men, smoking prevalence decreases from the age of 45, while among women, a significant decrease is not observed until the age of 65 (16). Among both women and men, cigarette smoking is significantly less prevalent in higher education groups than in lower education groups, and this clear difference is evident for almost all age groups (16).

Regarding physical activity, the World Health Organization (WHO) recommends adults aged 18–64 years at least 150–300 min per week of moderate-intensity aerobic physical activity or at least 75–150 min of vigorous-intensity aerobic physical activity as well as additional muscle-strengthening activities at moderate or greater intensity (17). Physical inactivity is therefore defined as not meeting these recommendations (18). Nevertheless, Guthold et al. (19) stated that in 2016, more than a quarter of adults around the world were insufficiently physically active. With the exception of East and Southeast Asia, women are less physically active than men in all regions of the world. In high-income countries, 36.8% of the population showed insufficient physical activity, compared to 16.2% in low-income countries, and between 2001 and 2016, there were only marginal and insignificant decreases in the levels of insufficient physical activity (19). This means that there has been no progress in reducing global levels to meet the 2025 global physical activity target of a 10% relative reduction in the prevalence of insufficient physical activity by 2025 (20) and even less progress to meet the extended global physical activity target of a 15% relative reduction by 2030 (21).

In Germany, only 44.8% of women and 51.2% of men met the recommendations for physical activity. While the percentage of adults aged 18 to 29 is the highest, it decreases among the age groups and is lowest among adults aged 65 or above (22). Both women and men are more likely to achieve the recommendations if they are in the higher education group than if they are in the medium and low education group (22).

The SARS-CoV-2 pandemic has led to the implementation of restrictions on social life and contacts, which resulted in major changes in many aspects of everyday life (23). These restrictions included advisories to stay at home, bans on gatherings, and closures of “nonessential” businesses like gyms, hair salons, or restaurants (24).

Studies from different countries show that health-related factors and behaviors changed due to the restrictions. For instance, studies from Italy, Belgium, and the United States reported an increase in tobacco consumption attributed to increased stress, more time at home, and boredom (25–27). Conversely, a recent systematic review by Almeda and Gómez-Gómez (28) revealed a decline in cigarette smoking during the SARS-CoV-2 pandemic in the majority of the included cohort studies which might be related to the reduction in social gatherings among other things.

The restrictions concerning the use of public spaces in particular have changed opportunities to be physically active. For example, sports classes did not take place, and recreational opportunities were limited. Furthermore, distances that were actively traveled before the pandemic were now reduced due to home office, among other things (29). In a systematic review from Stockwell et al. (30), the majority of the included studies reported a decrease in physical activity during the pandemic. In addition, studies from France, Sweden, and the United Kingdom showed that moderate-to-vigorous physical activity levels decreased, whereas there was a slight increase in strength training during the pandemic (31–33).

The SARS-CoV-2 pandemic also led to wide-ranging changes in many companies and facilities. Measures such as home office and reduced working hours have been introduced to reduce contacts within companies (34). Likewise, schools in Germany had to be closed in March 2020, as in many countries around the world, to prevent further spread of the disease. As a result, teaching formats had to be changed to online instruction, which presented challenges for teachers and students (35). For many teachers, this was the first time they had to use digital tools for teaching. Even after the schools reopened, there were major changes in the work of the teachers. The measures to contain the spread of the virus required adjustments and made teachers' work more difficult (36).

Teachers are a large occupational group, as there are currently approximately 800,000 teachers in Germany (37). They have important educational and pedagogical tasks and contribute to the stability of society as well as to the further development of future generations (38). Therefore, from a public health point of view and overall social perspective, it is important to focus on teachers' health. Prior to the pandemic, teachers were already burdened by time pressure, many working hours, loud noises, a high number of students per class as well as high levels of tension, limited recovery during the day, and mixing of work and leisure time (38–40). These aspects can have an impact on the health of teachers if they are not mastered. With the SARS-CoV-2 pandemic, new stressors appeared for teachers. Previous studies have already shown that the pandemic had a negative influence on teachers' mental health, as they observed higher emotional burdens as well as higher depression and anxiety symptoms during the SARS-CoV-2 pandemic compared with the general population (41, 42).

Further research has shown that work-related stress as well as job strain can have an impact on risky health behaviors like smoking, alcohol consumption, dietary fat intake, and physical inactivity (43–46). Griep et al. (47) reported associations between high job strain and physical inactivity in women and men. Heikkilä et al. (48) showed that individuals exposed to occupational stress were less likely to maintain a healthy lifestyle, and Kouvonen et al. (49) demonstrated that employees with high work stress were more likely to be smokers. They also found out that high work stress was associated with higher smoking intensity (49).

Given that the SARS-CoV-2 pandemic may have created many changes as well as new challenges and burdens for teachers, a lack of knowledge exists with regard to the impact of this new situation on teachers' health risk behaviors, such as cigarette smoking and physical inactivity. Therefore, the present study aimed to address this knowledge gap by (i) assessing the prevalence of cigarette smoking and physical activity among teachers in Germany during the SARS-CoV-2 pandemic, (ii) determining changes in cigarette smoking and physical activity among teachers during the SARS-CoV-2 pandemic, and (iii) identifying potential predictors of teachers' cigarette smoking and physical inactivity.



2 Materials and methods


2.1 Study design and survey procedure

Between March 1 and March 31, 2021, a cross-sectional nationwide online survey was conducted among German teachers of all school types. The survey was designed using LimeSurvey software (LimeSurvey GmbH, Hamburg, Germany). Participants were recruited through cooperation with the Ministry of Education in Rhineland-Palatinate, the Education and Science Workers' Union, the German Teachers Association, and the Project “Monitor Lehrerbildung”. An unconditional non-monetary incentive was offered (EUR 2,000 donation to the German Children's Fund) to foster willingness to participate, and one reminder email was sent during the survey period.

Participation in the survey was voluntary and anonymous, and informed consent was obtained digitally in advance. Ethical approval to conduct this study was given by the ethical committee of the Medical Association of Rhineland-Palatinate (2020-15531).



2.2 Measures

The online survey consisted of approximately 350 items, which were mostly taken from validated questionnaires and supplemented with self-constructed or adapted items, if necessary. The questions covered a wide range of topics, including sociodemographic and workplace-related questions, SARS-CoV-2-specific strains and challenges in schools for teachers, the implementation, communication, and compliance with hygienic guidelines or plans (both general and school-based), the impact of school operations during the SARS-CoV-2 pandemic on teachers, and examples of proven measures. A list of all surveyed items can be found in Supplementary Table S1.

To ensure correct understanding and associations of the items as well as linguistic and grammatical quality, the survey was pretested in several steps by experts from the Institute for Teachers' Health and the Institute of Occupational, Social and Environmental Medicine of the University of Mainz as well as a small sample of teachers.


2.2.1 Dependent variables

The two dependent variables were cigarette smoking and physical inactivity. The question asked for cigarette smoking was “Do you currently smoke?” with four response options: “Yes, daily”, “Yes, occasionally”, “No, not anymore” and “No, I have never smoked”. To classify the participants into physically inactive or active, the construct of physical activity was assessed using the following question: “On how many days in the past week were you physically active for 30 min or more so that your breathing rate was elevated? This may include sports, exercise, and brisk walking or cycling for recreation or to get to places, but not housework or physical activities that are part of your job.” Response options were “0 days”, “1 day”, “2 days”, “3 days”, “4 days”, “5 days”, “6 days”, and “7 days” (50).

In addition, two questions were asked to assess possible changes in the habits of cigarette smoking and physical activity during the SARS-CoV-2 pandemic compared to the pre-pandemic period. The questions asked were, “How would you describe this aspect compared to before the COVID-19 pandemic?” Response options for cigarette smoking were: “Currently much more than before the COVID-19 pandemic”, “Currently somewhat more than before the COVID-19 pandemic”, “About the same as before the COVID-19 pandemic”, “Currently somewhat less than before the COVID-19 pandemic”, and “Currently much less than before the COVID-19 pandemic”. Response options for physical activity were “Currently much more frequent than before the COVID-19 pandemic”, “Currently somewhat more frequent than before the COVID-19 pandemic”, “About as frequent as before the COVID-19 pandemic”, “Currently somewhat less frequent than before the COVID-19 pandemic”, and “Currently much less frequent than before the COVID-19 pandemic”.



2.2.2 Independent variables

To predict cigarette smoking and physical inactivity, 49 independent variables with regard to the research questions were selected from the questionnaire. Physical activity and cigarette smoking were also used as independent variables to test as possible predictors of the other dependent variable. A detailed list of the variables, including the specific questions, scales, and the respective references, is given in Table 1. The 49 independent variables were classified into the following six different groups: (1) sociodemographic variables (four variables, e.g., gender and age); (2) work-related variables—organizational or general conditions (12 variables, e.g., school type, professional group, and work schedule); (3) work-related variables—work-related impacts and attitudes (11 variables, e.g., global job satisfaction, workload, and work-privacy conflict); (4) psychological variables (five variables, e.g., emotional exhaustion, loneliness, and depression); (5) SARS-CoV-2-related variables (13 variables, e.g., private burdens, helplessness, and health concerns); and (6) health-related variables (four variables, e.g., somatic complaints and substance use).


TABLE 1 List of all dependent and independent variables differentiated in the six variable groups.
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2.3 Data analysis

Data cleaning was performed to exclude cases that had dropped out at the beginning of the survey or had only answered the sociodemographic questions but no further questions regarding the research questions. Furthermore, implausible values (e.g., stated age outside the working age range: below 18 years or above 67 years) were marked as missing. Duplicates were removed from the data set using a pseudonymization code.

Statistical analysis was performed using SPSS Statistics 27 (IBM, Armonk, NY). To demonstrate the sample characteristics, descriptive analyses were conducted. For continuous scaled variables, descriptive statistics are presented as means with standard deviations (SD), and non-continuous scaled variables are shown as numbers and percentages. For further analyses, certain variables were operationalized. Some categorical variables were converted into dummy variables. For the gender variable, the category “diverse” was excluded from further analyses because of the small number of cases compared to the other two categories (n = 139).

Pretests were performed for each of the 49 independent variables (84 after dummy-coding categorial variables) using Spearman's correlation for continuous variables (Supplementary Table S2) and Pearson's chi-square (χ2) test for categorical variables (Supplementary Tables S3, S4). Only variables that showed a significant association with cigarette smoking or physical activity (p ≤ 0.05) were included in further analyses.

To predict cigarette smoking and physical inactivity, two binary logistic regressions with stepwise inclusion of the six variable groups in each regression model were performed. Therefore, the dependent variables of cigarette smoking and physical inactivity were dichotomized. Cigarette smoking was dichotomized into “do not smoke” (= 0) and “smoke” (= 1), and physical inactivity was dichotomized into “physically active” (= 0) and “physically inactive” (= 1). The single item developed by Milton et al. was designed for the purpose of evaluating physical activity in relation to the national recommendation of a minimum of 30 min of physical activity on five or more days per week, with a single question (51). In accordance to this, the answers “5 days”, “6 days”, and “7 days” were defined as “physically active”, while all other answers to this variable were defined as “physically inactive”. This classification has been used in different studies before, including two recently published articles by Nicholls and Watson (52) and Staley et al. (53). To check for multicollinearity, a collinearity matrix and the variance inflation factor (VIF) were determined. Furthermore, the minimum sample size of the regression model was calculated using the formula n = 100 + 50i, where i is the number of independent variables proposed by Bujang et al. (54). This resulted in a minimum sample size of n = 4,300, calculated for the 84 independent variables used in this study.




3 Results

A total of 39,359 teachers from all 16 federal states in Germany participated in the study. After data cleaning, a sample of N = 31,089 was used for further analysis. Overall, 77.5% of the participants reported being female, 22.0% were male, and 0.4% were diverse. The age of the participants ranged from 18 to 67 years, and the average age was 45.8 (± 10.5) years. Of the participants, 94.8% were teachers, 2.0% were teaching aids, and 3.2% stated they were candidates for teaching. Furthermore, most of the participants worked at primary schools (32.2%), followed by academic secondary schools (19.5%), and comprehensive schools (14.4%). Detailed sample characteristics are presented in Table 2.


TABLE 2 Sample characteristics.
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3.1 Prevalence of cigarette smoking and physical activity

Of the 31,089 participants, 21,305 answered the question on cigarette smoking, and 21,273 responded to the question on physical activity. Of the 21,273 teachers who filled out the question on physical activity, more than three-quarters (76.6%) were physically inactive. In addition, almost one-seventh (13.9%) of teachers reported smoking (Figure 1).


[image: Figure 1]
FIGURE 1
 Distribution of cigarette smoking and physical activity among teachers in Germany during the SARS-CoV-2 pandemic in March 2021.


Additionally, 19,318 teachers answered the question regarding changes in their cigarette smoking habits during the SARS-CoV-2 pandemic compared to the pre-pandemic period. The results show that the majority of teachers (88.7%) smoked about as many cigarettes as before the pandemic (Figure 2). Regarding physical activity, this question was answered by 21,136 teachers, and in this case, the results showed that 36.3% were equally and 44.7% less frequently physically active compared to before the pandemic (Figure 3).


[image: Figure 2]
FIGURE 2
 Change in cigarette smoking due to the SARS-CoV-2 pandemic compared to the pre-pandemic period.
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FIGURE 3
 Change in physical activity due to the SARS-CoV-2 pandemic compared to the pre-pandemic period.




3.2 Predictors of cigarette smoking

The pretests revealed 56 variables that were significantly associated with cigarette smoking (Supplementary Tables S2, S3). The binary logistic regression included n = 9,414 cases, exceeding the previously calculated minimum sample size for the regression (see Section 2.3). The overall model of the stepwise binary logistic regression was statistically significant, χ2 (23) = 615.506, p < 0.001. Furthermore, no collinearity of the chosen variables was given (the average VIF was 1.7, the lowest was 1.0, and the highest was 7.3). After stepwise inclusion of each variable group, the explained variance (Nagelkerke R2) increased with each included group. Starting at 1.9% in the first step, the explained variance increased to 11.6% after the last (sixth) step (please see Supplementary Table S5 for all steps individually). The overall percentage of accuracy in classification was 86.5%.

In the final step of the regression, 16 independent variables were identified that significantly predicted cigarette smoking. These can be found in Table 3. According to the six variable groups, the distribution of the significant variables was as follows1: (1) “gender—female”, and “persons in household”, (2) “school type” (primary school, academic secondary school), “work schedule – full-time”, “subject taught” (German, STEM, social sciences), “federal state – Berlin”, (3) “global job satisfaction”, “influence on work”, (5) “burden due to problems with the implementation of the educational mission”, “health concerns”, “expected course of disease”, (6) “physical activity”, and “substance use”.2


TABLE 3 Significant predictors of cigarette smoking.

[image: Table 3]

Female teachers had a lower likelihood of cigarette smoking than male teachers. The more people living in the household, the less likely teachers were to smoke cigarettes. Working in a primary or academic secondary school was also negatively related to cigarette smoking, meaning that those teachers had a lower likelihood of smoking. Teachers who worked full-time were more likely to smoke cigarettes than teachers who worked part-time. While there was a negative association between teaching STEM subjects and smoking cigarettes, teachers who taught German or social sciences were more likely to smoke. Furthermore, teachers who worked in Berlin were more likely to smoke cigarettes. In addition, the more satisfied teachers were with their jobs, the less likely they were to smoke. On the other hand, the more influence they had on decisions about their work, the more likely they were to smoke. Experiencing stress due to increasing problems in implementing the educational mission was positively related to smoking cigarettes, and the higher the probability of severe COVID-19 infection was assessed, the more likely teachers were to smoke. On the other hand, teachers who were more concerned about their health were less likely to smoke. Among the health-related variables, physical activity was negatively related to smoking, whereas substance use was related to a higher likelihood of smoking.



3.3 Predictors of physical inactivity

After the pretests, 48 variables were significantly associated with physical inactivity (Supplementary Tables S2, S4). The previously calculated minimum sample size of 4,300 cases was exceeded, given that 6,260 cases were included in the binary logistic regression. The overall model of the stepwise binary logistic regression was statistically significant, χ2 (13) = 159.724, p < 0.001. Testing for multicollinearity also revealed no collinearity of the variables (the average VIF was 1.7, the lowest was 1.0, and the highest was 7.3). The explained variance of the model after the sixth step was 3.9%, and it was correctly classified as 78.2%. The explained variance increased with each step, starting with 0.4% in the first step (all steps individually can be found in Supplementary Table S6).

The last step of the binary logistic regression revealed six significant predictors for physical inactivity3: (1) “age”, (2) “school type—primary school”, and “subjects taught—physical education”, (3) “work-related emotional demands”, (5) “restrictions in leisure activities”, and (6) “self-rated general health” (see text footnote 2). Table 4 shows the odds ratios of the significant predictors of the binary logistic regression after the sixth step.


TABLE 4 Significant predictors of physical inactivity.
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The older the teachers were, the more likely they were to be physically active. Teachers who worked in primary schools had a higher likelihood of being physically inactive, whereas teachers who taught physical education were more likely to be physically active. Work-related emotional demands were negatively related to physical inactivity, meaning that the higher the emotional demands, the lower the likelihood of not being physically active for at least 30 min on at least five days a week. Teachers who reported having had limitations in leisure activities had a higher likelihood of being physically inactive, and the better the teachers' self-rated general health was, the less likely they were to be physically inactive.




4 Discussion

The present study examined cigarette smoking and physical inactivity of teachers during the SARS-CoV-2 pandemic. In addition, relevant predictors for cigarette smoking and physical inactivity among German teachers were identified. The results are discussed by attempting to compare the present findings with other studies that examined teachers. When this was not possible, other populations, such as the general population or other occupational groups, were considered. The findings of the binary logistic regressions may provide a basis for targeted health-related interventions by pointing out highly burdened groups.


4.1 Prevalence of cigarette smoking and physical activity

During the pandemic, the overall prevalence of cigarette smoking among German teachers was 13.9%. Compared to the general population, the prevalence of cigarette smoking among teachers was much lower than that of the general population in Germany [23% (55)]. This is in line with the results of studies prior to the pandemic. For example, Scheuch et al. (38) stated that teachers had better health behaviors than the general population. Regarding smoking, they showed that there were half as many smokers among teachers as among the general population (38). Similar results were found by Seibt et al. (56) who showed that teachers smoked less compared to a regional employment sample. There are several possible explanations for why teachers smoke less than people in other professions. One reason could be that teachers are a professional group with a high level of education. It is generally known that people with a university degree tend to smoke less than people with lower school qualifications (57). Another reason could be the role model function of teachers. Many teachers are aware of the possible influence of their personal behavior on children's behavior (58).

Furthermore, the results of the present study show that the majority of teachers (88.7%) smoked about as much as before the pandemic. This can also be seen in a study by Klosterhalfen et al. (59), who analyzed smoking behavior among the general population in Germany. According to their study, most of the participants smoked about as much as before the pandemic.

Moreover, 76.6% of the teachers in the present study were classified as physically inactive, as they reported being active for a minimum of 30 min on less than 5 days per week during the pandemic. This prevalence is much higher than that found in a study by Wilke et al. (60) who performed a multinational survey in 14 countries among the general population. They reported that 37.5% of the general population did not meet the physical activity recommendations during the pandemic, and that the number of people meeting the recommendations decreased by almost 20% during that time. This is in contrast to data from pre-pandemic studies reporting a smaller prevalence of physical inactivity among teachers compared to the general population (38).

As a second result, considering the physical activity status of teachers, the present study revealed that 44.7% of teachers surveyed were less active than before the pandemic. This is in line with the results of other studies. In a systematic review by Stockwell et al. (30), for example, the authors also stated that physical activity decreased during the pandemic, and Wilke et al. (60) reported that overall self-reported physical activity declined by 41%.



4.2 Predictors of cigarette smoking and physical inactivity

With regard to the second research question of identifying predictors for cigarette smoking and physical inactivity among teachers during the pandemic, the present results show that out of the six variable groups, 16 independent variables were significantly related to cigarette smoking. Among the sociodemographic variables, “gender” and “number of people living in the household” were significant variables. Similarly to these results, other authors have described that female teachers, as well as women in general, smoke less than male teachers and men in general (15, 38). The present results further show that the more people living in a household, the less likely teachers are to smoke cigarettes. One possible explanation for this could be that teachers with more people living in their households might have children and smoke less to protect their children's health.

For work-related variables regarding organizational or general conditions, the school types “primary school” and “academic secondary school” were negatively related to cigarette smoking. To date, there is limited research concerning smoking behavior and different school types. Nevertheless, an older study from Bewley et al. (61) confirms these results, stating that academic secondary school teachers smoke less than teachers of other school types. A recent study by Temam et al. (62), on the other hand, showed that there were no significant differences between primary and secondary school teachers. Nonetheless, it is difficult to compare the results of the present study to those from other studies, since other studies did not subdivide school types as much. Moreover, the differences in educational systems between countries, especially with regard to school types, make the studies hardly comparable.

Furthermore, the variables “work schedule” and “subject taught” were significantly related to cigarette smoking. Teachers who worked full-time had a higher likelihood of smoking cigarettes. Similar results can be found, for example, in a study by Angrave et al. (63) who reported that long working hours are likelier to result in smoking. In addition, they provided some evidence that long working hours might lead to increased cigarette consumption among smokers. A possible explanation for this could be that long working hours may act as a stressor for workers since they tend to feel less happy and relaxed as well as more anxious when at work (64, 65). People who smoke may experience smoking as stress relieving (66). Currently, no research is available regarding the associations between the subjects taught by teachers and cigarette smoking. Furthermore, it is not apparent from the present data set why such a relationship might exist. It would be interesting to investigate this as well as the influence of the individual school types on the smoking behavior of teachers in further studies.

Another significant variable of the second variable group to predict cigarette smoking was the federal state of Berlin. Being a teacher in Berlin was positively related to smoking cigarettes. In a health report by Lampert et al. (67), the authors compared people's health behavior among the 16 federal states of Germany. Regarding smoking behavior, they showed that Berlin was among the states with the most people smoking. This might be an explanation for the results of the present study that teachers working in Berlin have a higher likelihood of cigarette smoking.

Among the variables of work-related impacts and attitudes, a small protective association regarding cigarette smoking could be detected for “global job satisfaction”. The higher the job satisfaction, the lower the likelihood of smoking. This is consistent with the results of previous studies (68, 69). On the other hand, the variable “influence on work” was significantly related to a higher likelihood of smoking. To date, there have been no studies on the influence on work-related decisions and the likelihood of smoking cigarettes. Nor do the present data explain this relationship. Therefore, it would be interesting to examine this question in future studies.

Interestingly, and also a little bit surprisingly, none of the psychological variables were significantly related to cigarette smoking. While other studies showed an association between cigarette smoking and psychological factors—especially for depression and anxiety (70, 71)—this does not seem to be the case for German teachers.

Among the SARS-CoV-2-related variables, three variables significantly predicted cigarette smoking: “burden due to problems with the implementation of the educational mission”, “health concerns”, and “expected course of disease”. Teachers who were concerned about their health due to working at the school during the pandemic were less likely to smoke, and teachers who reported a higher likelihood of severe COVID-19 illness were more likely to smoke. As reported by several authors, cigarette smoking increases the risk and severity of pulmonary infections due to upper respiratory tract damage and decreases lung immune function (72, 73). With regard to the new SARS-CoV-2 virus, smokers were also found to be at an increased risk of infection and more severe disease progression (9, 74). This might explain why teachers who were concerned about their health tried to stay healthy and minimize their risk of infection by not smoking, and it might also explain the association between a worse expected disease outcome and smoking.

Out of the last variable group (health-related variables), “physical activity” and “substance use” significantly predicted smoking. Teachers who were more active had a lower likelihood of smoking, and teachers who had a higher substance use since the beginning of the pandemic had a higher likelihood of smoking. According to many different authors, health risk behaviors are interrelated and often occur in combination with one another (75–78). In particular, a positive correlation has been reported, for example, between smoking and alcohol consumption (75, 77, 79). On the other hand, people who are physically active may be less prone to unhealthy habits, such as tobacco use. Johnson et al. (80) and Walker et al. (81) for example reported a negative association between physical activity and cigarette smoking.

The results of the second binary logistic regression revealed six variables that were significantly related to physical inactivity. Among the sociodemographic variables, only “age” was a significant predictor. As age increased, the likelihood of being physically inactive decreased. This is in contrast to the results of a study by Richter et al. (22) who showed that the percentage of German adults meeting the WHO recommendations of being physically active for at least 150 minutes per week decreased with age and was highest among the youngest age group and lowest among the oldest age group.

Out of the second variable group concerning work-related organizational or general conditions, the school type “primary school” and the subject “physical education” significantly predicted physical inactivity. Teachers who worked at a primary school had a higher likelihood of being physically inactive than teachers working at other school types. Seibt et al. (82) showed similar results among teachers in the federal state of Saxony, Germany. According to their analyses, teachers working in a primary school had the lowest prevalence of physical activity compared to the other school types prior to the pandemic. On the other hand, physical education teachers were more likely to be physically active. Similar results were reported in a study by Aydogmuş et al. (83) who analyzed the physical activity levels among physical education teachers in Turkey. Their results showed that physical education teachers continued to be active during the SARS-CoV-2 pandemic.

The third variable group, “work-related impacts and attitudes”, only revealed one variable (“work-related emotional demands”) significantly predicting physical inactivity. Higher emotional demands were related to a higher likelihood of being physically active. Work-related emotional demands are considered psychological stresses and strains at work and are one part of the Copenhagen Psychological Questionnaire (COPSOQ III; (84)). Studies investigating the influence of occupational stress on leisure-time physical activity have generally found that high occupational stress is related to lower levels of physical activity (85, 86). This is in contrast to our findings. However, these studies did not specifically examine the influence of emotional demands on physical activity.

Similar to the first binary logistic regression for cigarette smoking, this regression analysis did not reveal significant predictors of the fourth variable group (psychological variables) for physical inactivity among German teachers. In contrast, previous studies have reported associations between psychological variables such as loneliness, depression, or anxiety and physical inactivity (87–89). However, not all of these studies have examined these associations among teachers.

Among the variables in the fifth group, only the variable “restrictions in leisure activities” significantly predicted physical inactivity. Teachers who reported having had restrictions on their leisure activities were less likely to be physically active. Due to restrictions to mitigate the spread of the SARS-CoV-2 virus, gyms and sports clubs were closed or were only able to allow a very small number of people to be there at the same time (90). In 2021, there were an estimated 27 million members of sports clubs in Germany (91) and about 9.3 million members of fitness studios (92). The closure of these facilities deprived millions of Germans of the opportunity to engage in regular sports activities. Even though many fitness coaches and experts offered online training or exercise videos, only a small number of people used these opportunities during the pandemic (93).

Out of the last variable group concerning health-related variables, “self-rated general health” was a significant predictor of physical inactivity. This finding shows that the better the self-rated general health of teachers, the less likely they were to be physically inactive. It is well known that physical activity is beneficial to health and physical performance, and that physically active adults have better self-rated health than non-active individuals (94, 95). Conversely, a logical conclusion would be that individuals, or, in this case, teachers, who rate their health as good or very good are more likely to be physically active.



4.3 Practical implications

The results of the present study provide a good overview of the prevalence of two important health behaviors: cigarette smoking and physical activity. Given the alarming finding that more than three-quarters of teachers were classified physically inactive, special emphasis should be placed on improving physical activity, as it is a crucial factor in somatic and mental health. Especially in times of limited physical activity opportunities, such as during a pandemic with restrictions in daily life, alternative physical activity options should be made more attractive so that teachers can be active despite additional workloads. At-risk groups for increased smoking and physical inactivity should particularly be the focus of targeted interventions, taking into account the predictors demonstrated in the present study. Factors associated with stress for teachers, such as long working hours and low job satisfaction as well as health-related factors, should be considered and targeted for improvement, as they are related to higher smoking and poorer physical activity behaviors.

Given the paucity of studies on school-related factors affecting smoking and physical inactivity among teachers, further studies should focus on these topics to verify the present findings.



4.4 Limitations

The present study has limitations that need to be considered. The dependent variables were recorded with only one item each. This limits the interpretability of the results, as several questions could have been helpful, especially with regard to physical activity levels. Also, despite the fact that the single-item measure appears to be an indicator of the number of days with ≥30 min of physical activity, this question does not provide information about the total amount of time spent being physically active or the type of activity performed. Consequently, respondents who are physically active for longer periods of time on fewer days may be categorized as physically inactive with this question. Furthermore, the question on physical activity used in this study only recorded the activity behavior of the past week. Even though short recall periods seem to be more precise and decrease the magnitude of reporting error in physical activity estimates, they do not estimate habitual physical activity or long-term adherence which would need to be assessed using long-term recall periods (96). Therefore, with the results of the preset study, illnesses or unusually high levels of stress or workload during the surveyed period may allow misleading conclusions to be drawn about general activity behavior of teachers.

Another limitation of this study is the small R2, therefore, the results of the binary logistic regression must be interpreted with caution. It seems that the variables studied do not explain the variance with respect to the two dependent variables. For this reason, it would be advisable for future studies to investigate other school- or work-related factors that may explain the smoking and physical activity behaviors of teachers. On the other hand, the present study has a very large number of cases, so the results still have high significance.

In the case processing of the linear regression for cigarette smoking, which was computed only to check for multicollinearity, two variables were excluded by the statistical program (“primary school” and occupational group “teacher”). As it is not possible to gain insight into the processing of the data by the statistical program, it is a matter of speculation as to why they were excluded from the linear regression. However, since these variables are of particular content relevance, they were not excluded from the binary logistic regression, the main analysis of this study. Therefore, the results related to these two variables must be interpreted with caution, as they may be biased.

Furthermore, the cross-sectional design of this study limits the investigation to a specific timeframe of the pandemic. It is possible that a different time period of the pandemic would have shown different results. In particular, the fact that the study took place in the midst of the third wave of the pandemic, during which there was a large increase in the number of cases, could bias the results. It is possible that teachers were exposed to more stress and uncertainty during this time, making them less able to focus on their health.




5 Conclusion

Overall, this study showed that teachers had better smoking behavior during the SARS-CoV-2 pandemic compared to data from the general population. Nevertheless, factors like working full time, teaching German or social science, working in the state of Berlin, expecting a bad course of disease, or having increased substance use during the pandemic seem to amplify the likelihood of smoking cigarettes. On the other hand, the prevalence of teachers' physical inactivity was alarmingly high during the pandemic. Factors such as younger age, experiencing restrictions in leisure activities, and having bad self-rated health seem to increase the likelihood of being physically inactive. Efforts to reduce the identified prevalence should be made with these factors in mind.

The present results reflect the picture during a particular phase of the pandemic. However, what this means for teachers after the pandemic is currently unknown. It would be interesting to find out in further studies how teachers' smoking behavior and physical activity changed after the pandemic. It is also recommended that the factors found in this study be considered and improved where possible to facilitate better health behaviors in teachers in future situations, such as the SARS-CoV-2 pandemic. Teachers are an important occupational group that educates future generations. Especially in this group, health is essential. For this reason, a special focus should continue to be placed on their behaviors, such as smoking habits or physical activity, and these should be supported through interventions. A possible example of this could be fitness programs for teachers at schools, which could be implemented during breaks or after work.

Future studies should validate the findings of this study, especially considering school-specific variables. In addition, more variables should be examined to explain the associations with smoking and physical inactivity since only a fraction of the variance could be explained by the variables used in the regressions.
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1 The exact list of the six variable groups can be found in Section 2.2.2.

2 There were no significant variables out of the fourth variable group.
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References

 1. World Health Organization. Noncommunicable Diseases Country Profiles 2018. (2018). Available online at: https://apps.who.int/iris/bitstream/handle/10665/274512/9789241514620-eng.pdf (accessed March 1, 2024).

 2. European Environment Agency. The Shift in Global Disease Burden, and Share of Non-Communicable Diseases by World Regions. (2017) Available online at: https://www.eea.europa.eu/data-and-maps/figures/the-shift-in-global-disease (accessed March 1, 2024).

 3. He H, Pan Z, Wu J, Hu C, Bai L, Lyu J. Health effects of tobacco at the global, regional, and national levels: results from the 2019. Global Burden of Disease Study. Nicotine Tob Res. (2022) 24:864–70. doi: 10.1093/ntr/ntab265

 4. World Health Organization. Global Status Report on Noncommunicable Diseases. (2014). Geneva: World Health Organization (2014).

 5. World Health Organization. Preventing Noncommunicable Diseases (NCDs) by Reducing Environmental Risk Factors (2017). Available online at: https://apps.who.int/iris/bitstream/handle/10665/258796/who-fwc-epe-17.01-eng.pdf (accessed March 1, 2024).

 6. Wolf PA, D'Agostino RB, Kannel WB, Bonita R, Belanger AJ. Cigarette smoking as a risk factor for stroke: the Framingham study. JAMA. (1988) 259:1025–9. doi: 10.1001/jama.1988.03720070025028

 7. Erhardt L. Cigarette smoking: an undertreated risk factor for cardiovascular disease. Atherosclerosis. (2009) 205:23–32. doi: 10.1016/j.atherosclerosis.2009.01.007

 8. International Agency for Research on Cancer. Monographs on the Ecaluation of Carcinogenic Risks to Humans. Tobacco Smoke and Involuntary Smoking. Lyon: IARC (2004). Available online at: https://www.ncbi.nlm.nih.gov/books/NBK316407/

 9. Reddy RK, Charles WN, Sklavounos A, Dutt A, Seed PT, Khajuria A. The effect of smoking on COVID-19 severity: a systematic review and meta-analysis. J Med Virol. (2021) 93:1045–56. doi: 10.1002/jmv.26389

 10. Patanavanich R, Siripoon T, Amponnavarat S, Glantz SA. Active smokers are at higher risk of COVID-19 death: a systematic review and meta-analysis. Nicotine Tob Res. (2023) 25:177–84. doi: 10.1093/ntr/ntac085

 11. Katzmarzyk PT, Friedenreich C, Shiroma EJ, Lee I-M. Physical inactivity and non-communicable disease burden in low-income, middle-income and high-income countries. Br J Sports Med. (2022) 56:101–6. doi: 10.1136/bjsports-2020-103640

 12. Damiot A, Pinto AJ, Turner JE, Gualano B. Immunological implications of physical inactivity among older adults during the COVID-19 pandemic. Gerontology. (2020) 66:431–8. doi: 10.1159/000509216

 13. Sallis R, Young DR, Tartof SY, Sallis JF, Sall J, Li Q, et al. Physical inactivity is associated with a higher risk for severe COVID-19 outcomes: a study in 48 440 adult patients. Br J Sports Med. (2021) 55:1099–105. doi: 10.1136/bjsports-2021-104080

 14. National Center for Health Statistics. Adult Tobacco Use - Glossary. (2017). Available online at: https://www.cdc.gov/nchs/nhis/tobacco/tobacco_glossary.htm (accessed March 1, 2024).

 15. Reitsma MB, Kendrick PJ, Ababneh E, Abbafati C, Abbasi-Kangevari M, Abdoli A, et al. Spatial, temporal, and demographic patterns in prevalence of smoking tobacco use and attributable disease burden in 204 countries and territories, 1990–2019: a systematic analysis from the Global Burden of Disease Study 2019. Lancet. (2021) 397:2337–60.

 16. Zeiher J, Kuntz B, Lange C. Rauchen bei Erwachsenen in Deutschland. J Health Monitor. (2017) 2:59–65. doi: 10.17886/RKI-GBE-2017-030

 17. World Health Organization. WHO Guidelines on Physical Activity and Sedentary Behaviour. Geneva: World Health Organization. (2020).

 18. Tremblay MS, Aubert S, Barnes JD, Saunders TJ, Carson V, Latimer-Cheung AE, et al. Sedentary Behavior Research Network (SBRN) - terminology consensus project process and outcome. Int J Behav Nutr Phys Act. (2017) 14:75. doi: 10.1186/s12966-017-0525-8

 19. Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide trends in insufficient physical activity from 2001 to 2016: a pooled analysis of 358 population-based surveys with 1·9 million participants. Lancet Global Health. (2018) 6:e1077–86. doi: 10.1016/S2214-109X(18)30357-7

 20. World Health Organization. Global Action Plan for the Prevention and Control of Noncommunicable Diseases, 2013-2020. Geneva: World Health Organization (2013).

 21. World Health Organization. Global Action Plan on Physical Activity 2018-2030: More Active People for a Healthier World. Geneva: World Health Organization (2018). Available online at: https://apps.who.int/iris/bitstream/handle/10665/272722/9789241514187-eng.pdf?sequence=1&isAllowed=y (accessed March 3, 2024).

 22. Richter A, Schienkiewitz A, Starker A, Krug S, Domanska O, Kuhnert R, et al. Health-promoting behaviour among adults in Germany - results from GEDA 2019/2020-EHIS. J Health Monitor. (2021) 6:26–44. doi: 10.25646/8553

 23. Damerow S, Rommel A, Beyer A-K, Hapke U, Schienkiewitz A, Starker A, et al. Gesundheitliche Lage in Deutschland in der COVID-19-Pandemie. Zeitliche Entwicklung ausgewählter Indikatoren der Studie GEDA 2019/2020-EHIS - Ein Update. J Health Monit. (2022) 7:1–21. doi: 10.25646/9880

 24. Federal Press Office. Press Release Number 104/20 of 22 March 2020: Meeting Between Federal Chancellor Merkel and the Minister-Presidents of the Länder to Discuss Coronavirus. (2020). Available online at: https://www.bundesregierung.de/resource/blob/975226/1733914/fa51a075a455ada58bb478c0561b43f7/2020-03-23-beschluss-laender-statement-kanzlerin-eng-data.pdf?download=1 (accessed March 5, 2024).

 25. Cancello R, Soranna D, Zambra G, Zambon A, Invitti C. Determinants of the lifestyle changes during COVID-19 pandemic in the residents of Northern Italy. Int J Environ Res Public Health. (2020) 17:6287. doi: 10.3390/ijerph17176287

 26. Vanderbruggen N, Matthys F, van Laere S, Zeeuws D, Santermans L, van den Ameele S, et al. Self-reported alcohol, tobacco, and cannabis use during COVID-19 lockdown measures: results from a web-based survey. Eur Addict Res. (2020) 26:309–15. doi: 10.1159/000510822

 27. Yingst JM, Krebs NM, Bordner CR, Hobkirk AL, Allen SI, Foulds J. Tobacco use changes and perceived health risks among current tobacco users during the COVID-19 pandemic. Int J Environ Res Public Health. (2021) 18:1795. doi: 10.3390/ijerph18041795

 28. Almeda N, Gómez-Gómez I. The Impact of the COVID-19 Pandemic on Smoking Consumption: A Systematic Review of Longitudinal Studies. Front Psychiatry. (2022) 13:941575. doi: 10.3389/fpsyt.2022.941575

 29. Jordan S, Krug S, Manz K, Moosburger R, Schienkiewitz A, Starker A, et al. Gesundheitsverhalten und COVID-19: Erste Erkenntnisse zur Pandemie. J Health Monit. (2020) 5:1–16. doi: 10.25646/7054

 30. Stockwell S, Trott M, Tully M, Shin J, Barnett Y, Butler L, et al. Changes in physical activity and sedentary behaviours from before to during the COVID-19 pandemic lockdown: a systematic review. BMJ Open Sport Exerc Med. (2021) 7:e000960. doi: 10.1136/bmjsem-2020-000960

 31. Lindberg D, Elvén M, Nilsson KW, Heideken Wågert P, von Stier J, Dahlen M, et al. How have physical activity and sedentary behavior, changed during the COVID-19 pandemic? A Swedish repeated cross-sectional design study. IJERPH. (2023) 20:3642. doi: 10.3390/ijerph20043642

 32. Naughton F, Ward E, Khondoker M, Belderson P, Marie Minihane A, Dainty J, et al. Health behaviour change during the UK COVID-19 lockdown: findings from the first wave of the C-19 health behaviour and well-being daily tracker study. Br J Health Psychol. (2021) 26:624–43. doi: 10.1111/bjhp.12500

 33. Constant A, Conserve DF, Gallopel-Morvan K, Raude J. Socio-cognitive factors associated with lifestyle changes in response to the COVID-19 epidemic in the general population: results from a cross-sectional study in France. Front Psychol. (2020) 11:579460. doi: 10.3389/fpsyg.2020.579460

 34. Frodermann C, Grunau P, Haepp T, Mackeben J, Ruf K, Steffes S, et al. Online-Befragung von Beschäftigten: Wie Corona den Arbeitsalltag verändert hat. Nuremberg: IAB Kurzbericht. (2020). p. 1–12.

 35. König J, Jäger-Biela DJ, Glutsch N. Adapting to online teaching during COVID-19 school closure: teacher education and teacher competence effects among early career teachers in Germany. Eur J Teach Educ. (2020) 43:608–22. doi: 10.1080/02619768.2020.1809650

 36. Robinson LE, Valido A, Drescher A, Woolweaver AB, Espelage DL, LoMurray S, et al. Teachers, stress, and the COVID-19 pandemic: a qualitative analysis. School Ment Health. (2022) 2022:1–12. doi: 10.1007/s12310-022-09533-2

 37. Statista. LehrerInnen in Deutschland nach Schulart 2022. (2022). Available online at: https://de.statista.com/statistik/daten/studie/162263/umfrage/anzahl-der-lehrkraefte-nach-schularten/ (accessed March 12, 2024).

 38. Scheuch K, Haufe E, Seibt R. Teachers' health. Dtsch Arztebl Int. (2015) 112:347–56. doi: 10.3238/arztebl.2015.0347

 39. Kreuzfeld S, Felsing C, Seibt R. Teachers' working time as a risk factor for their mental health - findings from a cross-sectional study at German upper-level secondary schools. BMC Public Health. (2022) 22:307. doi: 10.1186/s12889-022-12680-5

 40. Bauer J, Unterbrink T, Hack A, Pfeifer R, Buhl-Griesshaber V, Müller U, et al. Working conditions, adverse events and mental health problems in a sample of 949 German teachers. Int Arch Occup Environ Health. (2007) 80:442–9. doi: 10.1007/s00420-007-0170-7

 41. Keim R, Pfitscher G, Leitner S, Burger K, Giacomoni F, Wiedermann CJ. Teachers' emotional well-being during the SARS-CoV-2 pandemic with long school closures: a large-scale cross-sectional survey in Northern Italy. Public Health. (2022) 208:1–8. doi: 10.1016/j.puhe.2022.04.006

 42. Koestner C, Eggert V, Dicks T, Kalo K, Zähme C, Dietz P, et al. Psychological burdens among teachers in Germany during the SARS-CoV-2 pandemic-subgroup analysis from a nationwide cross-sectional online survey. Int J Environ Res Public Health. (2022) 19:9773. doi: 10.3390/ijerph19159773

 43. Kouvonen A, Vahtera J, Oksanen T, Pentti J, Väänänen AKP, Heponiemi T, et al. Chronic workplace stress and insufficient physical activity: a cohort study. Occup Environ Med. (2013) 70:3–8. doi: 10.1136/oemed-2012-100808

 44. Ng DM, Jeffery RW. Relationships between perceived stress and health behaviors in a sample of working adults. Health Psychol. (2003) 22:638–42. doi: 10.1037/0278-6133.22.6.638

 45. Conway TL, Vickers RR Jr, Ward HW, Rahe RH. Occupational stress and variation in cigarette, coffee, and alcohol consumption. J Health Social Behav. (1981) 1981:155–65. doi: 10.2307/2136291

 46. Hellerstedt WL, Jeffery RW. The association of job strain and health behaviours in men and women. Int J Epidemiol. (1997) 26:575–83. doi: 10.1093/ije/26.3.575

 47. Griep RH, Nobre AA, Alves MGdM, da Fonseca MdJM, Cardoso LdO, Giatti L, et al. Job strain and unhealthy lifestyle: results from the baseline cohort study, Brazilian Longitudinal Study of Adult Health (ELSA-Brasil). BMC Public Health. (2015) 15:309. doi: 10.1186/s12889-015-1626-4

 48. Heikkilä K, Fransson EI, Nyberg ST, Zins M, Westerlund H, Westerholm P, et al. Job strain and health-related lifestyle: findings from an individual-participant meta-analysis of 118,000 working adults. Am J Public Health. (2013) 103:2090–7. doi: 10.2105/AJPH.2012.301090

 49. Kouvonen A, Kivimäki M, Virtanen M, Pentti J, Vahtera J. Work stress, smoking status, and smoking intensity: an observational study of 46,190 employees. J Epidemiol Community Health. (2005) 59:63–9. doi: 10.1136/jech.2004.019752

 50. Milton K, Bull FC, Bauman A. Reliability and validity testing of a single-item physical activity measure. Br J Sports Med. (2011) 45:203–8. doi: 10.1136/bjsm.2009.068395

 51. Milton K, Clemes S, Bull F. Can a single question provide an accurate measure of physical activity? Br J Sports Med. (2013) 47:44–8. doi: 10.1136/bjsports-2011-090899

 52. Nicholls N, Watson ED. Get active now or later? The association between physical activity and risk and time preferences. Psychol Sport Exerc. (2024) 73:102650. doi: 10.1016/j.psychsport.2024.102650

 53. Staley K, Donaldson A, Mosler AB, Seal E, Forsyth A, O'Halloran P, et al. The multi-dimensional impacts of injury on physically inactive women's participation in sport and physical activity: Insights from concept mapping. J Sci Med Sport. (2024) 27:716–25. doi: 10.1016/j.jsams.2024.06.008

 54. Bujang MA, Sa'at N, Sidik TMITAB, Joo LC. Sample size guidelines for logistic regression from observational studies with large population: emphasis on the accuracy between statistics and parameters based on real life clinical data. Malays J Med Sci. (2018) 25:122–30. doi: 10.21315/mjms2018.25.4.12

 55. Schecke H, Fink M, Bäuerle A, Skoda E-M, Schweda A, Musche V, et al. Changes in substance use and mental health burden among women during the second wave of COVID-19 in Germany. Int J Environ Res Public Health. (2021) 18:9728. doi: 10.3390/ijerph18189728

 56. Seibt R, Meyer K, Spitzer S, Steputat A, Freude G. Arbeitsfähigkeit und physische Gesundheit von Lehrkräften. Präv Gesundheitsf. (2016) 11:162–70. doi: 10.1007/s11553-016-0545-2

 57. Wagenknecht LE, Perkins LL, Cutter GR, Sidney S, Burke GL, Manolio TA, et al. Cigarette smoking behavior is strongly related to educational status: the CARDIA study. Prevent Med. (1990) 19:158–69. doi: 10.1016/0091-7435(90)90017-E

 58. Nutbeam D. Smoking among primary and secondary schoolteachers. Health Educ J. (1987) 46:14–8. doi: 10.1177/001789698704600104

 59. Klosterhalfen S, Kotz D, Kastaun S. Did smoking, alcohol consumption, and physical activity change during the COVID-19 restrictions in Germany in spring 2020? SUCHT. (2022) 68:129–38. doi: 10.1024/0939-5911/a000765

 60. Wilke J, Mohr L, Tenforde AS, Edouard P, Fossati C, González-Gross M, et al. A pandemic within the pandemic? Physical activity levels substantially decreased in countries affected by COVID-19. Int J Environ Res Public Health. (2021) 18:2235. doi: 10.3390/ijerph18052235

 61. Bewley BR, Johnson MR, Banks MH. Teachers' smoking. J Epidemiol Community Health. (1979) 33:219–22. doi: 10.1136/jech.33.3.219

 62. Temam S, Billaudeau N, Kab S, Zins M, Alexander S, Vercambre M-N. Health behaviours of teachers and other education professionals in France: can we do better? Health Promot Int. (2022) 37:daab151. doi: 10.1093/heapro/daab151

 63. Angrave D, Charlwood A, Wooden M. Working time and cigarette smoking: evidence from Australia and the United Kingdom. Soc Sci Med. (2014) 112:72–9. doi: 10.1016/j.socscimed.2014.04.031

 64. Kahneman D, Krueger AB, Schkade DA, Schwarz N, Stone AA, A. survey method for characterizing daily life experience: the day reconstruction method. Science. (2004) 306:1776–80. doi: 10.1126/science.1103572

 65. Bryson A, MacKerron G. Are you happy while you work? Econ J. (2017) 127:106–25. doi: 10.1111/ecoj.12269

 66. Fidler JA, West R. Self-perceived smoking motives and their correlates in a general population sample. Nicotine Tobacco Res. (2009) 11:1182–8. doi: 10.1093/ntr/ntp120

 67. Lampert T, Müters S, Kuntz B, Dahm S, Nowossadeck E. Beschreibung der gesundheitlichen Lage in Ost und West sowie deren Entwicklung in den letzten 30 Jahren. J Health Monit. (2019) 4:1–25. doi: 10.25646/6076

 68. Peretti-Watel P, Constance J, Seror V, Beck F. Working conditions, job dissatisfaction and smoking behaviours among French clerks and manual workers. J Occup Environ Med. (2009) 51:343–50. doi: 10.1097/JOM.0b013e31819464fe

 69. Yaya S, Buh A, Bishwajit G. Satisfaction with job and family life, and association with smoking and alcohol drinking behaviors among young men in Malawi: analysis from a multiple indicator survey. BMC Res Notes. (2019) 12:57. doi: 10.1186/s13104-019-4096-4

 70. Trosclair A, Dube SR. Smoking among adults reporting lifetime depression, anxiety, anxiety with depression, and major depressive episode, United States, 2005-2006. Addict Behav. (2010) 35:438–43. doi: 10.1016/j.addbeh.2009.12.011

 71. Weinberger AH, Kashan RS, Shpigel DM, Esan H, Taha F, Lee CJ, et al. Depression and cigarette smoking behavior: a critical review of population-based studies. Am J Drug Alcohol Abuse. (2017) 43:416–31. doi: 10.3109/00952990.2016.1171327

 72. Arcavi L, Benowitz NL. Cigarette smoking and infection. Arch Intern Med. (2004) 164:2206–16. doi: 10.1001/archinte.164.20.2206

 73. Bauer CMT, Morissette MC, Stämpfli MR. The influence of cigarette smoking on viral infections: translating bench science to impact COPD pathogenesis and acute exacerbations of COPD clinically. Chest. (2013) 143:196–206. doi: 10.1378/chest.12-0930

 74. Patanavanich R, Glantz SA. Smoking is associated with COVID-19 progression: a meta-analysis. Nicotine Tob Res. (2020) 22:1653–6. doi: 10.1093/ntr/ntaa082

 75. Meader N, King K, Moe-Byrne T, Wright K, Graham H, Petticrew M, et al. A systematic review on the clustering and co-occurrence of multiple risk behaviours. BMC Public Health. (2016) 16:657. doi: 10.1186/s12889-016-3373-6

 76. Schuit AJ, van Loon AJM, Tijhuis M, Ocké M. Clustering of lifestyle risk factors in a general adult population. Preventive Medicine. (2002) 35:219–24. doi: 10.1006/pmed.2002.1064

 77. Chiolero A, Wietlisbach V, Ruffieux C, Paccaud F, Cornuz J. Clustering of risk behaviors with cigarette consumption: a population-based survey. Prevent Med. (2006) 42:348–53. doi: 10.1016/j.ypmed.2006.01.011

 78. Mudryj AN, Riediger ND, Bombak AE. The relationships between health-related behaviours in the Canadian adult population. BMC Public Health. (2019) 19:1359. doi: 10.1186/s12889-019-7674-4

 79. Bien TH, Burge R. Smoking and drinking: a review of the literature. Int J Addict. (1990) 25:1429–54. doi: 10.3109/10826089009056229

 80. Johnson NA, Boyle CA, Heller RF. Leisure-time physical activity and other health behaviours: are they related? Aust J Public Health. (1995) 19:69–75. doi: 10.1111/j.1753-6405.1995.tb00300.x

 81. Walker A, Langdon J, Johnson K. Relationships among meeting physical-activity guidelines and health risk behaviors. J Phys Act Health. (2015) 12:776–81. doi: 10.1123/jpah.2014-0079

 82. Seibt R, Meyer K, Druschke D, Steputat A, Spitzer S, Scheuch K. Gesundheit von Lehrkräften unterschiedlicher Schularten mit Berücksichtigung von Alter und Geschlecht: Gesundheitsbericht der Sächsischen Bildungsagentur 2016. Dresden: Technische Universität Dresden (2016).

 83. Aydogmuş M, Yüksel Y, Revan S. Analysis of Physical activity levels of physical education teachers during the COVID-19 pandemic. EQR. (2022) 5:509. doi: 10.31014/aior.1993.05.02.509

 84. Lincke H-J, Vomstein M, Lindner A, Nolle I, Häberle N, Haug A, et al. COPSOQ III in Germany: validation of a standard instrument to measure psychosocial factors at work. J Occup Med Toxicol. (2021) 16:50. doi: 10.1186/s12995-021-00331-1

 85. Fransson EI, Heikkilä K, Nyberg ST, Zins M, Westerlund H, Westerholm P, et al. Job strain as a risk factor for leisure-time physical inactivity: an individual-participant meta-analysis of up to 170,000 men and women: the IPD-Work Consortium. Am J Epidemiol. (2012) 176:1078–89. doi: 10.1093/aje/kws336

 86. Kouvonen A, Kivimäki M, Elovainio M, Virtanen M, Linna A, Vahtera J. Job strain and leisure-time physical activity in female and male public sector employees. Preventive Medicine. (2005) 41:532–9. doi: 10.1016/j.ypmed.2005.01.004

 87. Hawkley LC, Thisted RA, Cacioppo JT. Loneliness predicts reduced physical activity: cross-sectional & longitudinal analyses. Health Psychol. (2009) 28:354–63. doi: 10.1037/a0014400

 88. Biernat E, Piatkowska M, Rozpara M. Is the prevalence of low physical activity among teachers associated with depression, anxiety, and stress? Int J Environ Res Public Health. (2022) 19:8868. doi: 10.3390/ijerph19148868

 89. Rosqvist E, Heikkinen E, Lyyra T-M, Hirvensalo M, Kallinen M, Leinonen R, et al. Factors affecting the increased risk of physical inactivity among older people with depressive symptoms. Scand J Med Sci Sports. (2009) 19:398–405. doi: 10.1111/j.1600-0838.2008.00798.x

 90. German Federal Government. Bund-Länder-Beschluss: Videoschaltkonferenz der Bundeskanzlerin mit den Regierungschefinnen und Regierungschefs der Länder. (2021). Available online at: https://www.bundesregierung.de/resource/blob/974430/1872054/bff0487ddbb04e6c1dd117136caff12f/2021-03-03-mpk-data.pdf?download=1 (accessed March 10, 2024).

 91. German Olympic Sports Confederation (DOSB). Bestandserhebung 2021. (2021). Available online at: https://cdn.dosb.de/user_upload/www.dosb.de/uber_uns/Bestandserhebung/BE-Heft_2021.pdf (accessed March 1, 2024).

 92. Brockskothen M, Gausselmann S, Henneke T, Ludwig S, Papenbrock J, Rump C. Der deutsche Fitnessmarkt. (2022). Available online at: https://www2.deloitte.com/content/dam/Deloitte/de/Documents/consumer-business/Deloitte_Deutsche_Fitnessstudie_2022.pdf (accessed March 11, 2024).

 93. Mutz M, Müller J, Reimers AK. Use of Digital Media for Home-Based Sports Activities during the COVID-19 Pandemic: Results from the German SPOVID Survey. Int J Environ Res Public Health. (2021) 18:4409. doi: 10.3390/ijerph18094409

 94. Södergren M, Sundquist J, Johansson S-E, Sundquist K. Physical activity, exercise and self-rated health: a population-based study from Sweden. BMC Public Health. (2008) 8:352. doi: 10.1186/1471-2458-8-352

 95. Pate RR, Pratt M, Blair SN, Haskell WL, Macera CA, Bouchard C, et al. Physical activity and public health. A recommendation from the Centers for Disease Control and Prevention and the American College of Sports Medicine. JAMA. (1995) 273:402–7. doi: 10.1001/jama.1995.03520290054029

 96. Nigg CR, Fuchs R, Gerber M, Jekauc D, Koch T, Krell-Roesch J, et al. Assessing physical activity through questionnaires – A consensus of best practices and future directions. Psychol Sport Exerc. (2020) 50:101715. doi: 10.1016/j.psychsport.2020.101715

 97. West CP, Dyrbye LN, Satele DV, Sloan JA, Shanafelt TD. Concurrent validity of single-item measures of emotional exhaustion and depersonalization in burnout assessment. J Gen Intern Med. (2012) 27:1445–52. doi: 10.1007/s11606-012-2015-7

 98. Beutel ME, Klein EM, Brähler E, Reiner I, Jünger C, Michal M, et al. Loneliness in the general population: prevalence, determinants and relations to mental health. BMC Psychiatry. (2017) 17:97. doi: 10.1186/s12888-017-1262-x

 99. Löwe B, Wahl I, Rose M, Spitzer C, Glaesmer H, Wingenfeld K, et al. A 4-item measure of depression and anxiety: validation and standardization of the Patient Health Questionnaire-4 (PHQ-4) in the general population. J Affect Disord. (2010) 122:86–95. doi: 10.1016/j.jad.2009.06.019

 100. Cislaghi B, Cislaghi C. Self-rated health as a valid indicator for health-equity analyses: evidence from the Italian health interview survey. BMC Public Health. (2019) 19:533. doi: 10.1186/s12889-019-6839-5

 101. Löwe B, Zipfel S, Herzog W. Deutsche Übersetzung und Validierung des “Patient Health Questionnaire (PHQ)”: Medizinische Universitätsklinik HEidelberg. (2002). Available online at: https://www.klinikum.uni-heidelberg.de/fileadmin/Psychosomatische_Klinik/pdf_Material/PHQ_Komplett_Fragebogen1.pdf (accessed March 10, 2024).

Copyright
 © 2025 Eggert, Dicks, Kalo, Beutel, Zähme, Letzel, Koestner and Dietz. 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.



OPS/images/fpubh-13-1458314-t002.jpg
Variable n (%)»b Range, M
(SD)
Gender 31,089 (100.0)
Female 24,099 (77.5)
Male 6,851 (22.0)
Diverse 139 (0.4)
Age 31,089 (100.0) 18-67, 45.8 (10.5)
18-30 years 2,473 (8.0)
31-43 years 10,957 (35.2)
44-55 years 10,799 (34.7)
56-67 years 6,860 (22.1)
Persons in household® 30,706 (100.0) 1-9,2.7 (1.2)
1 person 4,540 (14.8)
2 people 11,373 (37.0)
3 people 5,538 (18.0)
4 people 6,844 (22.3)
5+ people 2,411(7.9)
Number of minor children in 29,096 (100.0) 0-9, 1.75 (1.0)
household
0 children 16,468 (56.6)
1 child 5,082 (17.5)
2 children 5,839 (20.1)
3+ children 1,707 (5.9)
School typed 27,960 (100.0)
Primary school 9,030 (32.3)
Secondary general school 539(1.9)
Secondary school 2,162(7.7)
Comprehensive school 4,016 (14.4)
Academic secondary school 5,451 (19.5)
Special needs school 2,696 (9.6)
Vocational school 2,699 (9.7)
Other 1,367 (4.9)
Professional group 30,313 (100.0)
Teacher 28,748 (94.8)
Teaching aid 605 (2.0)
Candidate 960 (3.2)
Being part of the school 30,981 (100.0)
management
Yes 3,290 (10.6)
No 27,691 (89.4)
Employment 31,019 (100.0)
Civil servant 23,192 (74.8)
Employed, permanent 6,606 (21.3)
contract
Employed, fixed-term 940 (3.0)
contract
Other 281 (0.9)
Work schedule 30,959 (100.0)
Full-time 18,662 (60.3)
Part-time 12,297 (39.7)
Subjects taught 29,733 (100.0)
German 15,395 (18.3)
Foreign languages 9,324 (11.1)
STEM 15,850 (18.9)
Social sciences 14,967 (17.8)
Musical subjects 10,230 (12.2)
Religion, philosophy, ethics 5914 (7.0)
Physical education 5,779 (6.9)
Other 6,445 (7.7)
Number of classes taught 30,337 (100.0) 0-39,4.7 (3.2)
Lowest grade level taught 29,804 (100.0) 1-13,5.0 (3.0)
Highest grade level taught 28,252 (100.0) 1-13,82 (3.7)
Federal state 30,792 (100.0)
Baden-Wirttemberg 5,935 (19.3)
Bavaria 913 (3.0)
Berlin 2,496 (8.1)
Brandenburg 903 (2.9)
Bremen 431(1.4)
Hamburg 1,374 (4.5)
Hesse 2,994 (9.7)
Mecklenburg-Western 488 (1.6)
Pomerania
Lower Saxony 3,430 (11.1)
North Rhine-Westphalia 5,520 (17.9)
Rhineland-Palatinate 2,839 (9.2)
Saarland 216 (0.7)
Saxony 985 (3.2)
Saxony-Anhalt 370 (12)
Schleswig-Holstein 1,328 (4.3)
Thuringia 570 (1.9)
‘Working at multiple 30,836 (100.0)
departments
Yes 3,936 (12.8)
No 26,900 (87.2)
Situations with close student 30,836 (100.0)
contact
Yes 20,125 (65.3)
No 10,711 (34.7)

Involvement in the care of
students

30,851 (100.0)

Yes

2213(72)

No

28,638 (92.8)

“The values in bold indicate the total number of participants who answered the respective
questions. The number of participants (1) may differ between items, because responding to
the questions was voluntary, and therefore, not all participants answered all the questions.
“Including the participants. “Multiple answers were possible for the question on the type of
school. Only those participants who gave exactly one answer are shown in this evaluation. M,
means; SD, standard deviation; STEM, science, technology, engineering, and mathematics.
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Sociodemographic variables

Gender—female 0.692 (0.595-0.804) <0.001

Persons in household 0.809 (0.764-0.856) <0.001

Work-related variables— organizational/general conditions

Primary school 0.736 (0.624-0.868) <0.001
Academic secondary school 0.757 (0.640-0.895) 0.001
Work schedule—full-time 1.153 (1.001-1.328) 0.048
German 1.248 (1.088-1.430) 0.002
STEM 0.861 (0.756-0.981) 0.025
Social sciences 1.212 (1.065-1.379) 0.004
Federal state—Berlin 1.990 (1.633-2.425) <0.001

Work-related variables—work related impacts and attitudes

Global job satisfaction 0.906 (0.832-0.986) 0.022

Influence on work 1.102 (1.030-1.178) 0.005

SARS-CoV-2-related variables

Burden due to problems with 1.100 (1.013-1.193) 0.023
the implementation of the
educational mission

Health concerns 0.920 (0.868-0.975) 0.005

Expected course of disease 1.152 (1.086-1.222) <0.001

Health-related variables

Physical activity 0.945 (0.915-0.975) <0.001

Substance use 1.586 (1.507-1.669) <0.001

Significant predictors of cigarette smoking in a binary logistic regression analysis with
stepwise inclusion of the six independent variable groups: sociodemographic, work-related
(organizational or general conditions), work-related (work-related impacts and attitudes),
psychological, SARS-CoV-2-related, and health-related variables. Observed cases: n =
9,414; R? = 0.116; x? (23) = 615.506; p < 0.001; please find the results of the binary
logistic regression model for all included (significant and non-significant) variables in
Supplementary Table $5. OR, odds ratio; CI, confidence interval.
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Dimensions Variable

Scale/reference

“Example of questions”; answering

options

Dependent variables Physical activity Milton et al. (50) 1 “On how many days in the past week were you physically
active for 30 min or more so that your breathing rate was
elevated? This may include sports, exercise, and brisk
walking or cycling for recreation or to get to places, but
not housework or physical activities that are part of your
job.”; 0 days/1 day/2 days/3 days/4 days/5 days/6 days/7
days

Cigarette smoking Self-constructed item 1 “Do you currently smoke?”; yes, daily/yes,
occasionally/no, not anymore/no, I have never smoked

Sociodemographic Gender Self-constructed item 1 “Gender”; female/male/diverse

variables

Age Self-constructed item 1 “Age (in years)”

People in the household Self-constructed item 1 “Number of people in your household (Note: Please
count yourself in this)”

Number of minor children in Self-constructed item 1 “Of which minor children living in own household”

the household

Work-related variables School type Self-constructed item 1 “What type of school do you work at?”; primary

(organizational/general school/secondary general school/secondary

conditions) school/comprehensive school/academic secondary
school/special needs school/vocational school/other

Professional Group Self-constructed item 1 “Which professional group do you belong to?”;
teacher/teaching aid/candidate/other

School Management Team Self-constructed item 1 “Are you part of the school management team?”; yes/no

Employment Self-constructed item 1 “Employment”; civil servant/employed, permanent
contract/employed, temporary contract/other

Work schedule Self-constructed item 1 “Work schedule”s full-time/part-time

Subjects taught Self-constructed item 1 “What subjects do you teach?”

Number of classes taught Self-constructed item 1 “How many classes do you teach?”

Grade levels taught (lowest & | Self-constructed item 2 “What grade levels do you currently teach?”;

highest) from...until...

Federal State Self-constructed item 1 “In which state is your office located?”

Multiple departments Self-constructed item 1 “Do you work at more than one office (e.g., two schools
or school and seminary)?”; yes/no

Close student contact Self-constructed item 1 “Are there care situations that involve close contact with
students (e.g, all-day school, working groups, liaison
teacher)?”; yes/no

Care of students Self-constructed item 1 “Are you involved in the care of students (e.g., at a special
education school)?”; yes/no

Work-related variables Global job satisfaction Self-constructed item 1 “How satisfied are you with your professional situation

(work-related impacts and overall?”; not at all/little/somewhat/very much/extremely

attitudes)

Time requirements COPSOQ 2020 (84) 1 “How often does it happen that you do not have enough
time to complete all your tasks?”; never/almost
never/rarely/sometimes/often/always

Predictability of work COPSOQ 2020 (84) 1 “Are you informed well in advance of changes in your
workplace, such as important decisions, changes, or plans
for the future?”; to a very low degree/to a low degree/in
part/to a high degree/to a very high degree

Information needed for work COPSOQ 2020 (84) 1 “Are you getting all the information you need to do your
job well?”; to a very low degree/to a low degree/in part/to
a high degree/to a very high degree

Influence on work COPSOQ 2020 (84) 1 “Do you have much influence over decisions that affect
your work?”; never/almost
never/rarely/sometimes/often/always

Influence on the amount of COPSOQ 2020 (84) 1 “Do you have any influence on the amount of work you

work are assigned?”; never/almost
never/rarely/sometimes/often/always

Work-related emotional COPSOQ 2020 (84) 1 “Is your work emotionally demanding?”; to a very low

demands degree/to a low degree/in part/to a high degree/to a very
high degree

Workability Self-constructed item 1 “When you think about your state of health and your
professional capacity, do you think you will be able to
work until you reach retirement age?”; no way/rather
no/unsure/rather yes/sure

Workload Self-constructed item 1 “Please check how much the following problem has
burdened you during the last week.

How much do you feel burdened by your professional
situation?”; not at all/little/somewhat/very
much/extremely

Work-Privacy-Conflict COPSOQ 2020 (84) 2 1. “My work takes up so much energy that it has a
negative impact on my personal life.”; to a very low
degree/to a low degree/in part/to a high degree/to a very
high degree 2. “My work takes up so much time that it has
a negative impact on my personal life.”; to a very low
degree/to alow degree/in part/to a high degree/to a very
high degree

Meaningfulness of work COPSOQ 2020 (84) 1 “Is your work meaningful?”; to a very low degree/to a low
degree/in part/to a high degree/to a very high degree

Psychological variables Emotional exhaustion West etal. (97) 1 “How often do you feel burned out from your work?”;
never/at least a few times a year/at least once a month/a
few times a month/once a week/several times a
week/daily/no answer

Depersonalization West etal. (97) 1 “How often do you feel that you have become more
uncaring in your interactions with other people since you
started this job?”; never/at least a few times a year/min.
once a month/sometimes per month/once a
week/multiple times a week/daily/no answer

Loneliness Beutel et al. (98) 1 “Iam often alone, have few contacts”; no does not
apply/yes applies and has not burdened me/yes applies
and has burdened me little/yes applies and has burdened
‘me moderately/yes applies and has burdened me a lot/no
answer

General anxiety GAD2 (99) 2 “During the past 2 weeks, how often did you feel affected
by the following complaints?” 1. Not being able to stop or
control worries; not at all/on some days/on more than half
the days/almost every day
2. nervousness, anxiety, or tension; not at all/on some
days/on more than half the days/almost every day

Depression PHQ2 (99) 2 “During the past 2 weeks, how often did you feel affected
by the following complaints?” 1. Little interest or pleasure
in your activities; not at all/on some days/on more than
half the days/almost every day 2. Dejection, melancholy,
and hopelessness; not at all/on some days/on more than
half the days/almost every day

SARS-CoV-2-related Burden due to changes in Self-constructed item 1 “Do you find this change stressful?”; not at all/to a very

variables school organizational small extent/to a small extent/to some extent/to a great

processes extent/to a very great extent

Burden due to an increase in Self-constructed item 1 “Do you find this change stressful?”; not at all/to a very

the amount of information for small extent/to a small extent/to some extent/to a great

school-related matters (e.g., extent/to a very great extent

emails, messengers, notices,

verbal)

Burden due toan increasein | Self-constructed item 1 “Do you find this change stressful?”; not at all/to a very

the amount of work small extent/to a small extent/to some extent/to a great
extent/to a very great extent

Burden due to problems with Self-constructed item 1 “Do you find this change stressful?”; not at all/to a very

the implementation of the small extent/to a small extent/to some extent/to a great

educational mission extent/to a very great extent

Burden of higher expectations | Self-constructed item 1 “Do you find this change stressful?”; not at all/to a very

of your students guardians small extent/to a small extent/to some extent/to a great

for work extent/to a very great extent

Burden of difficulty in Self-constructed item 1 “Do you find this change stressful?”; not at all/to a very

achieving the intended small extent/to a small extent/to some extent/to a great

learning goals with the extent/to a very great extent

students

Private burdens Self-constructed item 1 “Since the beginning of the COVID-19 pandemic, private
stresses have increased overall in my life.”; do not agree at
all/tend not to agree/partly/tend to agree/agree
completely/no answer

Household conflicts Self-constructed item 1 “Since the onset of the COVID-19 pandemic, there has
been increased conflict in my household.”; do not agree at
all/tend not to agree/partly/tend to agree/agree
completely/no answer

Restrictions in leisure Self-constructed item 1 “Since the onset of the COVID-19 pandemic, there have

activities been restrictions in my leisure activities (e.g. sports, club
activities, meetings with friends)”; do not agree at all/tend
not to agree/partly/tend to agree/agree completely/no
answer

Helplessness Self-constructed item 1 “I feel helpless in the face of the current COVID-19
pandemic”; do not agree at all/tend not to
agree/partly/tend to agree/agree completely

Uncertainty Self-constructed item 1 “Not knowing how long the current COVID-19
pandemic will last worries me.”; do not agree at all/tend
not to agree/partly/tend to agree/agree completely

Health concerns Self-constructed item 1 “The prospect of working at my school/service during the
COVID-19 pandemic worries me in terms of my health.”;
do not agree at all/tend not to agree/partly/tend to
agree/agree completely

Expected course of disease Self-constructed item 1 “If you were to be diagnosed with COVID-19, how likely
do you think it would develop into a severe disease?”; 0
(extremely unlikely)—100 (extremely likely)

Health-related variables WHO-self rated general Cislaghi and Cislaghi (100) 1 “How would you describe your health in general?”; very

health poor/poor/not quite satisfactory/satisfactory/good/very
good

Somatic complaints in thelast | PHQI5 (101) 15 “During the past 4 weeks, how much did you feel affected

4 weeks by the following complaints?” Abdominal pain/back
pain/pain in arms, legs, or joints (knees, hips,
etc.)/menstrual pain or other problems with
menstruation/pain or problems with
intercourse/headache/pain in sternum/dizziness/fainting
spells/palpitations or rapid heartbeat/shortness of
breath/constipation, nervous bowel, or diarrhea/nausea,
gas, or indigestion/difficulty falling asleep or staying
asleep through the night or increased sleep/fatigue or
feeling like you have no energy; not impaired/slightly
impaired/severely impaired.

Substance Use Self-constructed item 1 “I have been using more addictive substances (e.g.,

alcohol, tranquilizers) since the onset of the COVID-19
pandemic.”; do not agree at all/tend not to
agree/partly/tend to agree/agree completely
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OR (95% ClI)

Sociodemographic variables

Age 0.989 (0.983-0.995) <0.001

Work-related variables—organizational/general conditions

Primary school 1.203 (1.051-1.377) 0.007

Physical education 0.678 (0.583-0.789) <0.001

Work-related variables—work related impacts and attitudes

Work-related emotional 0.820 (0.750-0.897) <0.001
demands

SARS-CoV-2-related variables

Restrictions in leisure 1.216 (1.103-1.340) <0.001
activities

Health-related variables

Self-rated general health 0.837 (0.788-0.889) <0.001

Significant predictors of physical inactivity in a binary logistic regression analysis with
stepwise inclusion of the six independent variable groups: sociodemographic, work-related
(organizational or general conditions), work-related (work-related impacts and attitudes),
psychological, SARS-CoV-2-related, and health-related variables. Observed cases: n =
6,260; R? = 0.039; x* (13) = 159.724; p < 0.001; please find the results of the binary
logistic regression model for all included (significant and non-significant) variables in
Supplementary Table S6. OR, odds ratio; CI, confidence interval.
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