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Background: Due to the COVID-19 pandemic, schools were closed, teachers had to teach from home and after a while, they had to return to the classroom while the pandemic was still on-going. Even before the pandemic, teachers were already more at risk for burn-out syndrome compared to the general population. Furthermore, not much research pertaining to this population has been carried out during the pandemic and so the impact of the pandemic on teachers' risk of burn-out syndrome and recovery need remains unclear. The aim of the current study was to fill this knowledge gap and map out the impact on risk of burn-out syndrome and recovery need at different time points during the pandemic.

Methods and findings: At baseline, 2,167 secondary school teachers in Flanders were included in this prospective study. Questionnaire data were obtained at ten different time points between September 2019 and August 2021. To assess risk of burn-out syndrome and its dimensions, the Utrecht Burn-out Scale for Teachers was administered. Need for recovery was assessed using questions adopted from the Short Inventory to Monitor Psychosocial Hazards. The results revealed an initial positive effect of the first lockdown (Mar/Apr 2020) with a decrease in risk of burn-out syndrome [Odds ratio (OR) Jan/Feb 2020–Mar/Apr 2020 = 0.33, p < 0.001], emotional exhaustion (EMM Jan/Feb 2020–Mar/Apr 2020 = −0.51, p < 0.001), depersonalization (EMM Jan/Feb 2020–Mar/Apr 2020 = −0.13, p < 0.001) and recovery need [Estimated marginal mean (EMM) Jan/Feb 2020–Mar/Apr 2020 = −0.79, p < 0.001]. No significant effect on personal accomplishment was found (p = 0.410). However, as the pandemic went on, higher risk of burn-out syndrome, emotional exhaustion, depersonalization and recovery need, and lower personal accomplishment were observed.

Conclusions: Despite the initial positive impact on risk of burn-out syndrome, its dimensions and recovery need, a negative long-term impact of the COVID-19 pandemic became visible. This study highlights once again the importance for interventions to reduce teachers' risk of burn-out syndrome, especially in such difficult times as a pandemic.
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Introduction

Besides the severe medical impact of COVID-19, the far-reaching measures taken in many countries to contain the virus also dramatically impacted our daily lives (1, 2), which in turn influenced our mental health (3, 4). Lockdowns were installed, which resulted in closure of schools, bars and restaurants and cancellation of all social and cultural events (5, 6). During the first weeks of the lockdown in Belgium (i.e., 16th of March 2020–20th of April 2020), schools were closed and no alternative way of teaching was organized. Later on, schools started online teaching, resulting in considerable implications for the teaching professionals. Teachers had to adapt to digitalized long-distance learning and teaching, and giving assignments through online platforms (5, 7, 8). After the first lockdown (i.e., March–April 2020), they moved to hybrid learning (i.e., a mixture of digital and face-to-face teaching), and thus they had to figure out how to combine online and face-to-face teaching, or teaching from home one week and in person the next week (9). Returning to the classroom also meant that teachers had to put themselves and their families at risk for infection while the pandemic was still ongoing (6, 10, 11).

During non-COVID times, it was found that teachers are particularly at risk for occupational stress that could lead to depression and burn-out syndrome (12–15). Burn-out syndrome rates in teachers are also significantly higher compared to other professions (15, 16). A study in Finland found 12% of teachers (across education levels) to experience stress and burn-out syndrome while this was only 8% in other professions (16). Moreover, in Belgium it was found that 21% of teachers (across education levels) reported burn-out symptoms compared to 13% in the general population (17). Higher burn-out syndrome rates also result in lower teacher wellbeing and higher absenteeism and turnover rates (15). A report about sick leave in Flemish secondary school teachers reported an average of 16.4 days of sick leave in 2019, of which 42.8% were due to psychosocial diseases such as burn-out syndrome (18). Different factors, such as perceived self-efficacy, job satisfaction and high social support, have been related to lower burn-out syndrome rates in teachers (19–21). Factors such as role ambiguity and high job demand on the other hand were found to be related to higher burn-out syndrome rates (19–21). Given the extra demands on teachers during the pandemic, they might be more at risk of burn-out syndrome compared to other professions.

Burn-out syndrome can be defined as a “prolonged response to chronic emotional and interpersonal stressors on the job, determined by three dimensions: emotional exhaustion, cynicism or depersonalization, and professional (in)efficacy or personal accomplishment” (22). Burn-out syndrome consists of three dimensions, namely, emotional exhaustion, depersonalization, and personal accomplishment (22). Emotional exhaustion refers to a lack of energy and depletion of an individual's emotional resources due to work (22). Depersonalization is defined as a mental distance from work or an impersonal attitude toward students and colleagues (22). Personal accomplishment refers to feeling competent in the work being carried out and the contact with others (22). Besides burn-out syndrome, recovery need should be equally considered, as before a burn-out syndrome is present, individuals are often not able to recover from stress anymore (23). After a while of having a high need for recovery while not being able to recover, the stress system adapts itself resulting in chronically high stress levels and, later on burn-out syndrome (23). As long as people are able to recover from the (stressful) day they have had, the risk for burn-out syndrome remains low but when they are not able to recover, this risk increases (23). Need for recovery and burn-out syndrome are thus closely related (23).

During the COVID-19-pandemic, a decline in wellbeing and an increase in mental health problems were observed in the general population (3, 4). During periods of less strict measures, wellbeing increased, and the number of mental health problems decreased (24, 25). A recent report by the World Health Organization found an increase of 25% in anxiety and depression during the pandemic (26). However, as soon as measures became stricter again, deteriorations in mental health were visible (24, 25). Even though measures and their strictness differed among countries, comparable results regarding the impact of the COVID-19 pandemic on mental health were found across borders (4, 24, 25).

In comparison with other at-risk groups, such as healthcare workers and youngsters, research on mental health of teachers during the pandemic is scarce. Previous studies focusing on mental health in teachers during the pandemic mainly used a cross-sectional design (10, 27–31), and thus precluding comparison with data collected prior to the pandemic. In general, these studies found increased levels of depression, anxiety and high levels of stress during the pandemic (27, 31–37). However, a few studies also found a positive effect of the pandemic on teachers' mental health. This was mainly the case in the first few months of lockdown (11, 28, 38). Regarding burn-out syndrome levels in teachers during the pandemic, only a few studies, showing contradicting results, were found. A study by Pereira et al. (39) found teachers to have overall low levels of burn-out syndrome during the pandemic, whereas other studies showed increased levels of burn-out syndrome (40, 41) and its dimensions (35, 40, 42, 43). However, these studies were not able to compare the levels of burn-out syndrome during the pandemic to the levels of burn-out syndrome before. Hence, the effect of the pandemic on burn-out syndrome among teachers remains unclear, nor is there any evidence on recovery need, which may partially mediate the relationship between work stress and burn-out syndrome (23, 44).

This study presents unique natural experiment data on how the COVID-19 pandemic impacted risk of burn-out syndrome and its dimensions, and recovery need over a two-year timespan in Flemish secondary school teachers. The research objective of this study is to map out the changes in risk of burn-out syndrome and recovery need in secondary school teachers during the COVID-19 pandemic.



Methods


Participants

Flemish secondary school teachers were recruited in August and September 2019 using a non-probability cluster sampling approach. We contacted all secondary schools in Flanders (Belgium) through e-mail and telephone and invited them to participate. The Flemish Department of Education (Vlaams Departement Onderwijs), as well as all education networks (i.e., Flemish community schools, subsidized public schools, subsidized free schools) were involved in the recruitment and were asked to promote the study among all school principals and by posting advertisements on their social media. Furthermore, a convenient selection of schools in Flanders were visited to promote our study face-to-face. Schools that were willing to participate were asked to share an e-mail with a link to the online questionnaire with their teaching staff. The link to the online questionnaire was also spread through social media (e.g., Facebook and Twitter). Teachers not teaching in secondary education and teachers being in sick leave due to illness were excluded from the final sample.



Design and procedure

This prospective cohort study is part of another longitudinal study (investigating the association between risk of burn-out syndrome and energy balance related behavior), including six time points throughout the 2019–2020 school year [i.e., Sep/Oct (T0), Nov/Dec (T1), Jan/Feb (T2), Mar/Apr (T3), May/Jun (T4), and Jul/Aug (T5)]. For the purpose of the present study (i.e., measuring the (long-term) impact of COVID-19 on secondary school teachers' risk of burn-out syndrome and recovery need), four extra measurements were conducted during the 2020–2021 school year [i.e., Jan/Feb (T6), Mar/Apr (T7), May/Jun (T8), and Jul/Aug (T9)]. Measurements were not conducted in Sep/Oct and Nov/Dec of the 2020–2021 school year, as it was decided on an ad hoc basis to conduct additional measurements when it became clear that COVID-19 had not yet come to an end. The measurements T0, T1, and T2 of the school year 2019–2020 can be defined as pre-pandemic measurements, while all other measurements took place during the COVID-19 pandemic. The timeline of the measurements is displayed in Figure 1. At all time points, teachers were asked to complete an online questionnaire, including questions regarding burn-out syndrome, recovery need, socio-demographics and work-related factors. During each measurement period of two weeks, three reminders were sent to the non-responders, each on the 4th, 8th, and 11th day after activation of the online questionnaire.
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FIGURE 1
 Timing of the measurements.




Measures
 
Risk of burn-out syndrome

Risk of burn-out syndrome was assessed using the Dutch version of the validated Maslach Burn-out Inventory (MBI) (45): Utrechtse Burn-out Schaal voor Leerkrachten (UBOS-L; Utrecht Burn-out Scale for Teachers) (46). The UBOS-L is especially developed for teachers, administrators and other staff members working in educational settings and assesses the three dimensions of burn-out syndrome (i.e., emotional exhaustion, depersonalization, and personal accomplishment). The questionnaire consists of 22 items (8 items relate to emotional exhaustion, 7 items to depersonalization and 7 items to personal accomplishment) presented on a 7-point Likert scale ranging from 0 (never) to 6 (every day). An average score of each dimension was calculated by dividing each scale score by the number of items. The three dimensions' scores were then combined to calculate risk of burn-out syndrome. Individuals scoring high on emotional exhaustion (i.e., > 2.5) and low on personal accomplishment (i.e., < 3.56), or high on emotional exhaustion (i.e., > 2.5) and high on depersonalization [i.e., > 1.43 (males) and > 2.00 (females)], are considered at risk for burn-out syndrome based on the UBOS-L norms (46). This validated questionnaire showed a good internal consistency (Emotional exhaustion: Cronbach's alpha = 0.91; Depersonalization: Cronbach's alpha = 0.73; Personal accomplishment: Cronbach's alpha = 0.85) and a good test-retest reliability (Emotional exhaustion: Pearson's r = 0.81; Depersonalization: Pearson's r = 0.65; Personal accomplishment: Pearson's r = 0.72).



Recovery need

Recovery need was assessed by using the validated Short Inventory to Monitor Psychosocial Hazards (SIMPH) (47). Only the “recovery need” part of this questionnaire, including 5 yes (= 1)/no (= 0) questions, was used. A total score on 5 was calculated. Participants having a score ≥ 3/5 were classified in the category “high need for recovery”. The part “recovery need” of this questionnaire showed a good reliability (Cronbach's alpha = 0.78).



Socio-demographics and work-related information

Socio-demographics include sex, age, highest diploma (i.e., secondary school degree, post-secondary school degree or certificate, Bachelor's degree, Master's degree, PhD degree), marital status (i.e., single, married, unmarried, living together with partner, divorced, widowed), having children (yes/no) and ethnicity (i.e., White–European, White–other, North-African, Afro-American, Indian, Middle-Eastern, South-Asian, Southeast-Asian, other). Work-related factors include grade (1st, 2nd, and 3rd), school type (i.e., general secondary education, technical secondary education, art secondary education, vocational secondary education), school, education network (i.e., Flemish community schools, subsidized public schools, subsidized free schools) and total teaching hours per week.




Ethics statement

This study was conducted in accordance with the Helsinki Declaration and its later amendments. Written informed consent was obtained from all participants prior to study enrolment. The study protocol was approved by the Medical Ethics Committee of the University Hospital (UZ Brussel, Brussels, Belgium; B.U.N. 143201940533).



Statistical analyses

All data were analyzed using R [R core Team, (48); R Studio version 3.6.2]. P-values <0.05 were considered statistically significant. Representativeness of the sample at baseline (T0) was assessed by conducting two proportions z-tests. Regarding the outcomes emotional exhaustion, depersonalization, personal accomplishment, risk of burn-out syndrome and recovery need, drop-out analyses between each consecutive time point and between each time point and baseline (T0) were conducted to assess possible differences between the drop-out and retention group, and thus possible selection bias of the retention group. Additionally, drop-out analyses regarding sex and age (which are non-fluctuating variables over time) were performed between each time point and baseline (T0).

Preliminary analyses checked if a multilevel model was advised (repeated measures clustered within participants, participants clustered within grades or school types or schools or education networks) by inspecting the amount of variance explained by each cluster. If necessary, one (or more) levels were dropped. For the continuous outcomes, general linear mixed models were applied using the R package lme4 (49). Regarding the categorical outcome, generalized linear mixed models (i.e., the Binominal model) were applied, also using the R package lme4 (49). Models were built bottom-up starting with the intercept only model, adding first level predictors and second level predictors. Confounders (i.e., age, sex, and teaching hours per week) that did not statistically impact the outcome were temporarily removed from the model and an ANOVA comparing the original model to the reduced model was performed. Furthermore, to decide upon which confounders had to be taken into account, Akaike Information Criterion (AIC) values were compared. When no statistical difference was found between the full and reduced model and the AIC did not improve, the confounder was removed from the model. The model selection procedure of each outcome is explained in Appendix S1. To compare each time point to the subsequent time point, the contrasts were set to the successive difference of the treatment means.




Results

Two thousand one hundred ninety-seven secondary school teachers filled in the first questionnaire at the start of the larger study (T0; Sep/Oct, 2019), of which 1,741 provided their e-mail address and thus consented to be recontacted for each following time point. Of the initial 2,197 participants, 2,167 remained after exclusion (i.e., sick leave (n = 23) and not working in secondary education (n = 24). At the final time point (T9; Jul/Aug, 2021), three hundred thirty-nine participants completed the last questionnaire, which corresponds to a total drop-out rate of 84.4% across the complete measurement period. More detailed information regarding drop-out rates and the number of excluded participants across all time points can be found in Figure 2.
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FIGURE 2
 Flow chart with drop-out rates across all time points.



Sample characteristics

At baseline (T0), the sample included 2,167 participants consisting of 77.6% females and having a mean age of 42.0 ± 10.2 years. At the start of the school year, about 1/5 of secondary school teachers reported to be at risk for burn-out syndrome, while more than half reported to have a high need for recovery. More detailed information regarding sample characteristics can be found in Table 1.


TABLE 1 Baseline sample characteristics (T0; n = 2,167).
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Representativeness of the baseline sample

The baseline sample was not representative for sex (i.e., sample vs. population: males: 22.4 vs. 35.1%, females: 77.6 vs. 64.9%; p < 0.001), age groups 20–29 (i.e., sample vs. population: 12.2 vs. 14.8%; p < 0.001) and 30–39 (i.e., sample vs. population: 32.5 vs. 29.4%; p = 0.001) and education network (i.e., sample vs. population: Flemish community schools: 51.3 vs. 22.5%, subsidized free schools: 45.2 vs. 68.0%, subsidized public schools: 3.5 vs. 9.4%; p < 0.001). Details regarding the representativeness of the sample can be found in Appendix S2.



Drop-out analyses

Drop-out analyses between each consecutive time point showed a significant difference in recovery need between Jan/Feb 2020 (T2) and Nov/Dec 2019 (T1) between the retention and drop-out group. On average, drop-outs showed a higher recovery need (2.95 ± 1.67) than those who remained in the study (2.75 ± 1.74; p = 0.0448). Between other consecutive time points, no significant differences were found between both the retention and drop-out groups for any of the outcome measures, namely, risk of burn-out syndrome, emotional exhaustion, depersonalization, personal accomplishment and recovery need. More detailed information can be found in Table A2 in Appendix S2.

Drop-out analyses between each time point and baseline (T0) showed significant differences for age at all time points (all p-values < 0.001), with the retention group being slightly older (around 2–4 years, depending on the time point) than the drop-out group. More detailed information can be found in Table A3 in Appendix S2. From T6 onwards, the proportion of females was more or less 6% higher in the retention group compared to the drop-out group (all p-values < 0.05). At T1-5, no significant sex-differences between the retention and the drop-out group were observed. More detailed information can be found in Table A3 in Appendix S2.



Changes in risk of burn-out syndrome, burn-out syndrome dimensions and recovery need over time

Percentages of risk of burn-out syndrome and recovery need ranged from 20.8 to 30.8 and 34.0 to 61.4%, respectively, across all time points. More detailed information can be found in Appendix S3.

The estimated marginal means/odds ratios and standard errors as well as the estimates of the predictors for all outcomes across all time points can be found in Appendix S4. Three levels (repeated measures clustered within participants clustered within schools) were included in the models. The models including grade, school type and education network in which the respondent was teaching, showed that hardly any variance was explained by these levels. Therefore, these levels were not included in the final models, assuming that the time effect is invariant across grades, school types and/or education networks. All models include random intercepts for the participants.

From Sep/Oct 2019 to Nov/Dec 2019, risk of burn-out syndrome (OR = 1.83, p < 0.001), emotional exhaustion (Estimated marginal mean (EMM) = 0.10, p = 0.001), depersonalization (EMM = 0.15, p < 0.001) and recovery need (EMM = 0.14, p = 0.010) significantly increased, whereas personal accomplishment significantly decreased (EMM = −0.15, p < 0.001). From Nov/Dec 2019 to Jan/Feb 2020, only a significant increase in personal accomplishment was found (EMM = 0.08, p = 0.009). At the time of the first lockdown, so from Jan/Feb 2020 to Mar/Apr (2020), risk of burn-out syndrome (OR = 0.33, p < 0.001), emotional exhaustion (EMM = −0.51, p < 0.001), depersonalization (EMM = −0.13, p < 0.001) and recovery need (EMM = −0.79, p < 0.001) significantly decreased. From Mar/Apr 2020 to May/Jun 2020, risk of burn-out syndrome (OR = 2.61, p < 0.001), emotional exhaustion (EMM = 0.21, p < 0.001) and recovery need (EMM = 0.36, p < 0.001) significantly increased. From May/Jun 2020 to Jul/Aug 2020 (i.e., summer holidays 2020), risk of burn-out syndrome (OR = 0.32, p < 0.001), emotional exhaustion (EMM = −0.23, p < 0.001), personal accomplishment (EMM = −0.08, p = 0.048) and recovery need (EMM = −0.48, p < 0.001) significantly decreased. After the summer holidays, so from Jul/Aug 2020 to Jan/Feb 2021 (including the second lockdown), significant increases in risk of burn-out syndrome (OR = 5.30, p < 0.001), emotional exhaustion (EMM = 0.65, p < 0.001), depersonalization (EMM = 0.13, p < 0.001) and recovery need (EMM = 1.10, p < 0.001) were found. No significant differences were found from Jan/Feb 2021 to Mar/Apr 2021. From Mar/Apr 2021 to May/Jun 2021, only risk of burn-out syndrome (OR = 1.85, p = 0.036) and depersonalization increased significantly (EMM = 0.09, p = 0.032). Lastly, significant decreases were found from May/Jun 2021 to Jul/Aug 2021 (i.e., summer holidays 2021) for risk of burn-out syndrome (OR = 0.28, p < 0.001), emotional exhaustion (EMM = −0.60, p < 0.001), depersonalization (EMM = −0.12, p = 0.005), personal accomplishment (EMM = −0.16, p = 0.002) and recovery need (EMM = −1.12, p<0.001). All changes over time in risk of burn-out syndrome, its dimensions and recovery need are displayed in Figure 3.
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FIGURE 3
 Changes in burnout risk, burnout dimensions and recovery need over time. *Time point significantly different (p < 0.05) from previous time point.





Discussion

This prospective study investigated changes of risk of burn-out syndrome, its dimensions and recovery need in secondary school teachers prior to and during the COVID-19 pandemic including ten different time points. Across all time points, we observed a high percentage of teachers being at risk for burn-out syndrome (ranging between 20.8 and 30.8%) and having a high recovery need (ranging between 34.0 and 61.4%). An initial positive effect of the pandemic was found with a decrease in risk of burn-out syndrome and recovery need. However, risk of burn-out syndrome and recovery need showed increased values as the pandemic went on.

Overall, about 1/5–1/3 of teachers in the current study were at risk for burn-out syndrome. This is in line with a recent report on burn-out in Flanders where 21% of teachers reported burn-out symptoms in 2019. This is higher than in the general Flemish population with 13% of individuals reporting burn-out symptoms (17). Previous research indeed indicated that teachers have more burn-out symptoms compared to the general population (15, 16). A recent Belgian report by the Sociaal-Economische Raad van Vlaanderen (17) also highlighted that in 2019 mainly individuals in care and education reported more burn-out symptoms. Moreover, our results showed that the percentages of teachers with a high risk of burn-out syndrome and high need for recovery follow an almost identical pattern over time. This may be worrying, as a high risk of burn-out syndrome is more alarming when also recovery need is high (23).

Overall, the first lockdown had a positive effect on teachers' wellbeing. In the initial stages of the COVID-19 pandemic, significant decreases in risk of burn-out syndrome, emotional exhaustion, depersonalization and recovery need were found. During the first lockdown (i.e., Mar/Apr 2020), schools were closed and teachers did not have any educational tasks. This is also in line with the study by Hilger et al. (38) who found a decrease in fatigue and the demanding aspects of the teaching job. It should be mentioned that these results are based on measurements conducted in May 2020 and took place in Germany, where the COVID-19 measures differed slightly from those in Belgium.

However, after the first lockdown, increases in risk of burn-out syndrome, emotional exhaustion, and need for recovery were observed. This may be due to the fact that teachers had to adapt to a new way of teaching (i.e., hybrid teaching). Furthermore, they were putting their own health and the health of their students at risk. Moreover, due to the lockdown measures they were not able to lean on their social network to decompress. These findings are in line with other research demonstrating an increase in anxiety, burn-out syndrome and a decrease in general quality of life when teachers had to return to the classroom while the pandemic was still ongoing (10, 11).

Despite these increases, summer vacations had a clear positive impact on teachers' risk of burn-out syndrome and recovery need. Both during the summer holiday of 2020 and 2021, a clear decrease in risk of burn-out syndrome and need for recovery was visible. During these months, measures were less strict and teachers did not have to teach. Nevertheless, burn-out syndrome level and recovery need seemed to be higher during the second summer holidays (2021), showing a possible negative long-term impact of the COVID-19 pandemic (summer holidays 2020 vs. 2021: risk of burn-out syndrome: 14.6 vs. 20.9%; recovery need: 34.0 vs. 39.8%). Moreover, the percentage of teachers having risk of burn-out syndrome during the summer holidays 2021 (i.e., 20.9%) was at the same level as the percentage in Sep/Oct 2019 (i.e., 20.8%). These findings suggest that teachers suffered from an additional mental burden due to the lockdown measures which disabled them to recover properly during the summer recess. In contrast to the other burn-out syndrome dimensions, a negative impact of the summer vacation on personal accomplishment was found, as a significant decrease at both time points (i.e., summer vacation 2020 and 2021) was observed. We reason that this might be related to the prospect of going back to teaching face-to-face while the pandemic was still going on. Moreover, when teachers are not teaching and thus decompressing, they might start to self-reflect and doubt themselves opposed to when they get immediate validation while they are teaching. These findings are in line with other research showing teachers to have high levels of stress and anxiety about the anticipation of schools reopening (10, 40, 50).

The first time point of school year 2020–2021 (i.e., T6; Jan/Feb 2021) again showed significant increases in risk of burn-out syndrome, emotional exhaustion, depersonalization and recovery need. It was shown in the general population that wellbeing and mental health decrease when lockdowns go on for longer periods of time (25). Our findings clearly indicate that there was a negative long-term impact of the COVID-19 pandemic on teachers' mental health.

An important strength of the present cohort study is its prospective time series design enabling to assess the effect of the COVID-19 pandemic on risk of burn-out syndrome, its dimensions and recovery need in secondary school teachers. These natural experiment data are unique and give a lot more information compared to any (retrospective) cross-sectional studies. Moreover, as the installation of a control group during such a pandemic is not possible, we aimed to reduce bias by installing several (control) measurement points over time. It should be mentioned though, that without a control group, it is still difficult to unravel causal effects of the pandemic from natural fluctuations throughout the school year.

A first limitation to this study is the fact that no data were collected during September–October 2020 and November–December 2020, as the final moment of data collection of the initial study was planned for August 2020. Although not intended, we decided (on an ad hoc basis) to prolong the initial study protocol and monitor the long-term effects of the pandemic. As the school year was already up and running, we were only able to monitor from January onwards.

Second, selection bias is likely to be present. Teachers were recruited on a voluntary basis, and thus teachers having high risk of burn-out syndrome might have been less willing to participate in this study. This may have resulted in an underestimation of the prevalence of risk of burn-out syndrome and recovery need. Although we tried to address this issue by sampling participants from all secondary schools in Flanders, our study sample consisted of more females and less teachers between 20 and 29 years old compared to the teaching population in secondary education in Flanders. On the one hand, this may have resulted in a higher prevalence of risk of burn-out syndrome, as females are more susceptible for burn-out syndrome (51). On the other hand, a meta-analysis showed a small and negative correlation between age and burn-out syndrome, possibly resulting in a small underestimation of risk of burn-out syndrome (52). Nevertheless, this small underestimation may have been canceled out as our sample also consisted of more teachers between 30 and 39 years old compared to the teaching population in Flanders. Although generalizability may be compromised, it is difficult to predict how (i.e., in which direction) our results were affected by the observed selection bias. Similarly, the changes over time of risk of burn-out syndrome, its dimensions and recovery need may have been affected by the fact that the proportions of the sample regarding sex and age changed over time. Our drop-out analyses showed that, at each time point, the retention group consisted of more female as well as older teachers compared to the drop-out group. Again, both proportional changes in sex and age may have influenced the results (probably in the opposite direction) as they are both associated with burn-out (51, 52).

Third, factors such as technostress (i.e., fear of using technology), COVID-19 fear and seasonal conditions may also have had an impact on mental wellbeing, and thus the changes in burn-out syndrome risk and recovery need may not be solely caused by the pandemic. Research suggested that more technostress may cause higher levels of emotional exhaustion and lower levels of personal accomplishment (53). Despite the fact that teachers had to use technology more often in the beginning of the pandemic, which may have resulted in more technostress, the current study found an initial positive effect of the pandemic on emotional exhaustion and no effect on personal accomplishment. Furthermore, multiple studies found a positive relationship between COVID-19 fear and burnout (54–56). Since teachers were among the first to return to work in person, it would have been interesting to take this factor into account. Moreover, we also found fluctuations of burn-out syndrome risk and recovery need over time even before the pandemic. It is likely that there are periods of higher levels of burn-out syndrome risk and recovery need during a normal school year, possibly influenced by the weather and seasonal conditions. Previous research showed the weather to have an impact on depression (57), job satisfaction and wellbeing (58), while seasonal conditions may influence anxiety (59) and depression (59, 60).

Fourth, since COVID-19 measures were different among countries, and as our study only included secondary school teachers, our findings may not be generalized to other countries, nor teaching populations.

Finally, self-report questionnaires were used to measure risk of burn-out syndrome (i.e., UBOS-L) and recovery need (i.e., SIMPH), possibly resulting in social desirability bias. However, we do not expect this to have influenced the results as this way of measuring was applied systematically across all time points.



Conclusions

During the initial stages of the pandemic, positive lockdown effects were visible; a lower percentage of teachers were at risk for burn-out syndrome, decreases in emotional exhaustion and depersonalization were found and less teachers showed a high need for recovery. However, in the long-term, negative effects became visible, as increases in risk of burn-out syndrome, emotional exhaustion, depersonalization and recovery need were observed. Although summer vacations should help to reduce the risk of burn-out syndrome and need for recovery, burn-out levels and recovery need seemed to be higher during the second summer holidays (2021) compared to the first one (2020), suggesting elevated mental burden due to the ongoing pandemic and related lockdown measures. This study highlights once again the importance for interventions to reduce secondary school teachers' risk of burn-out syndrome and recovery need, especially in such difficult pandemic times. We advise policy makers and schools to focus on developing tools and interventions that cushion the impact of the pandemic on mental wellbeing in teachers. Moreover, the current teacher training course should be adapted to include tools on how to teach online, while practicing teachers should be offered training courses on this topic. This will allow teachers to feel more comfortable to teach online in case of school closures. Lastly, it would benefit teachers to gain the necessary know-how on how to deal with stress and to keep their recovery need low.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by Medical Ethics Committee of the University Hospital Brussels. The patients/participants provided their written informed consent to participate in this study.



Author contributions

HDL, YV, EVH, and TD wrote and revised this manuscript. KDM and EZ reviewed this manuscript. YV collected the data for this manuscript. All authors contributed to the article and approved the submitted version.



Acknowledgments

The authors thank all Master's students involved in the data collection. We also thank all secondary school teachers for their willingness to participate in this study.



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.2022.1046435/full#supplementary-material



References

 1. Wang F, Boros S. Mental and physical health in general population during COVID-19: systematic review and narrative synthesis. Balt J Health Phys Act. (2021) 13:91–9. doi: 10.29359/BJHPA.13.1.10 

 2. Hill PL, Klaiber P, Burrow AL, DeLongis A. Sin NL. Purposefulness and daily life in a pandemic: Predicting daily affect and physical symptoms during the first weeks of the COVID-19 response. Psychol Health. (2021) 37:985–1001. doi: 10.1080/08870446.2021.1914838

 3. Panchal U, De Pablo GS, Franco M, Moreno C, Parellada M, Arango C, et al. The impact of COVID-19 lockdown on child and adolescent mental health: systematic review. Eur Child Adolesc Psychiatry. (2021) 1–27. doi: 10.1007/s00787-021-01856-w

 4. Raihan MMH. Mental health consequences of COVID-19 pandemic on adult population: a systematic review. Ment Health Rev J. (2021) 26:42–54. doi: 10.1108/MHRJ-07-2020-0044 

 5. Ehren MCM, Madrid R, Romiti S, Armstrong PW, Fisher P, McWhorter DL. Teaching in the COVID-19 era: understanding the opportunities and barriers for teacher agency. Persp Educ. (2021) 39:61–76. doi: 10.18820/2519593X/pie.v39.i1.5 

 6. Kim LE, Oxley L, Asbury K. “My brain feels like a browser with 100 tabs open”: a longitudinal study of teachers' mental health and well-being during the COVID-19 pandemic. Br J Educ Psychol. (2021) 92:1–20. doi: 10.31234/osf.io/cjpdx

 7. Drijvers P, Thurm D, Vandervieren E, Klinger M, Moons F, van der Ree H, et al. Distance mathematics teaching in Flanders, Germany, and the Netherlands during COVID-19 lockdown. Educ Stud Math. (2021) 108:35–64. doi: 10.1007/s10649-021-10094-5

 8. Hall T, Connolly C. Ó, Grádaigh S, Burden K, Kearney M, Schuck S, et al. Education in precarious times: a comparative study across six countries to identify design priorities for mobile learning in a pandemic. Inf Learn Sci. (2020) 121:423–32. doi: 10.1108/ILS-04-2020-0089 

 9. Info Coronavirus. Overlegcomité Verlaagt Leeftijd Mondmaskerplicht, Beperkt Binnenactiviteiten en Beslist Over Onderwijspakket. (2021). Available online at: https://www.info-coronavirus.be/nl/news/occ-0312/ (accessed July 1, 2022). 

 10. Milić S, Marić N. Concerns and mental health of teachers from digitally underdeveloped countries regarding the reopening of schools after the first wave of the COVID-19 pandemic. Work. (2022) 71:53–64. doi: 10.3233/WOR-210885

 11. Sokal L, Trudel LE, Babb J. Canadian teachers' attitudes toward change, efficacy, and burnout during the COVID-19 pandemic. Int J Educ Res Open. (2020) 1:100016. doi: 10.1016/j.ijedro.2020.100016 

 12. Kyriacou C. Teacher stress directions for future research. Educ Rev. (2010) 53:27–35. doi: 10.1080/00131910120033628 

 13. Kovess-Masféty V, Rios-Seidel C, Sevilla-Dedieu C. Teachers' mental health and teaching levels. Teach Teach Educ. (2007) 23:1177–92. doi: 10.1016/j.tate.2006.07.015 

 14. Montgomery C, Rupp AA. A meta-analysis for exploring the diverse causes and effects of stress in teachers. Can J Educ. (2005) 28:461–88. doi: 10.2307/4126479 

 15. Saloviita T, Pakarinen E. Teacher burnout explained: teacher-, student-, and organisation-level variables. Teach Teach Educ. (2021) 97:103221. doi: 10.1016/j.tate.2020.103221 

 16. Ttkrhikaka K, Mpmepjtm V, Työterveyslaitos. Seurantatietoa työoloista ja työelämästä TYÖ JA Terveys. Työterveyslaitos. (2010). Available online at: https://www.ttl.fi/wp-content/uploads/2016/11/tyo-ja-terveys-suomessa-2009.pdf (accessed September 14, 2022). 

 17. Sociaal-Economische Raad van Vlaanderen. Analyse van de arbeidssituatie van werknemers en zelfstandige ondernemers met burn-outsymptomen. (2022). Available online at: https://publicaties.vlaanderen.be/view-file/49692 (accessed July 1, 2022). 

 18. Agentschap Voor Onderwijsdiensten. Rapport Afwezigheden Naar Aanleiding van Ziekte. (2020). Available online at: https://publicaties.vlaanderen.be/view-file/48379 (accessed July 1, 2022). 

 19. Capone V, Petrillo G. Mental health in teachers: relationships with job satisfaction, efficacy beliefs, burnout and depression. Curr Psychol. (2020) 39:1757–66. doi: 10.1007/s12144-018-9878-7 

 20. Mérida-López S, Extremera N, Rey L. Emotion-regulation ability, role stress and teachers' mental health. Occup Med. (2017) 67:540–5. doi: 10.1093/occmed/kqx125

 21. Borrelli I, Benevene P, Fiorilli C, D'Amelio F, Pozzi G. Working conditions and mental health in teachers: a preliminary study. Occup Med. (2014) 64:530–2. doi: 10.1093/occmed/kqu108

 22. Maslach C, Schaufeli WB, Leiter MP. Job burnout. Ann Rev Psychol. (2001) 52:397–422. doi: 10.1146/annurev.psych.52.1.397

 23. van Dam A. A clinical perspective on burnout: diagnosis, classification, and treatment of clinical burnout. Eur J Work Organ Psychol. (2021) 30:732–41. doi: 10.1080/1359432X.2021.1948400 

 24. Xiong J, Lipsitz O, Nasri F, Lui LMW, Gill H, Phan L, et al. Impact of COVID-19 pandemic on mental health in the general population: a systematic review. J Affect Disord. (2020) 277:55–64. doi: 10.1016/j.jad.2020.08.001

 25. van Hoof E, de Laet H, Gérard S, Philips E, Hochrath S, Horczak P, et al. Living document I: belgian mental health (care) paper repository version 8. Zenodo. (2022). doi: 10.5281/zenodo.5838409 

 26. World Health Organization. Mental Health and COVID-19: Early Evidence of the Pandemic ' s Impact. (2022). Available online at: WHO/2019-nCoV/Sci_Brief/Mental_health/2022.1 (accessed September 14, 2022). 

 27. Cohen-Fraade S, Donahue M. The impact of COVID-19 on teachers' mental health. J Multicult Educ. (2022) 16:18–29. doi: 10.1108/JME-08-2021-0131

 28. Baker CN, Peele H, Daniels M, Saybe M, Whalen K, Overstreet S, et al. The experience of COVID-19 and its impact on teachers' mental health, coping, and teaching. School Psych Rev. (2021) 50:491–504. doi: 10.1080/2372966X.2020.1855473 

 29. Billett P, Turner K, Li X. Australian teacher stress, well-being, self-efficacy, and safety during the COVID-19 pandemic. Psychol Sch. (2022) 1–21. doi: 10.1002/pits.22713

 30. Lizana PA, Vega-Fernadez G, Gomez-Bruton A, Leyton B, Lera L. Impact of the covid-19 pandemic on teacher quality of life: A longitudinal study from before and during the health crisis. Int J Environ Res Public Health. (2021) 18:1–11. doi: 10.3390/ijerph18073764

 31. Chan M. ki, Sharkey JD, Lawrie SI, Arch DAN, Nylund-Gibson K. Elementary school teacher well-being and supportive measures amid COVID-19: an exploratory study. Sch Psychol. (2021) 36:533–45. doi: 10.1037/spq0000441

 32. Silva DFO, Cobucci RN, Lima SCVC, de Andrade FB. Prevalence of Anxiety, Depression, and Stress Among Teachers During the Covid-19 Pandemic a Prisma-Compliant Systematic Review, Vol. 100. Philadelphia, PA: Lippincott Williams and Wilkins (2021), p. 1–8. doi: 10.1097/MD.0000000000027684

 33. Vargas Rubilar N, Oros LB. Stress and burnout in teachers during times of pandemic. Front Psychol. (2021) 12:756007. doi: 10.3389/fpsyg.2021.756007

 34. Ozamiz-Etxebarria N, Berasategi Santxo N, Idoiaga Mondragon N, Dosil Santamaría M. The psychological state of teachers during the COVID-19 crisis: the challenge of returning to face-to-face teaching. Front Psychol. (2021) 11:1–10. doi: 10.3389/fpsyg.2020.620718

 35. Kotowski SE, Davis KG, Barratt CL. Teachers feeling the burden of COVID-19: impact on well-being, stress, and burnout. Work. (2022) 71:407–15. doi: 10.3233/WOR-210994

 36. Zhou J, Yuan X, Huang H, Li Y, Yu HY, Chen X, et al. The prevalence and correlative factors of depression among chinese teachers during the COVID-19 outbreak. Front Psychiatry. (2021) 12:1–7. doi: 10.3389/fpsyt.2021.644276

 37. Quansah F, Frimpong JB, Sambah F, Oduro P, Anin SK, Srem-Sai M, et al. COVID-19 pandemic and teachers' classroom safety perception, anxiety and coping strategies during instructional delivery. Healthcare. (2022) 920:1–12. doi: 10.3390/healthcare10050920

 38. Hilger KJE, Scheibe S, Frenzel AC, Keller MM. Exceptional circumstances: changes in teachers' work characteristics and well-being during COVID-19 lockdown. Sch Psychol. (2021) 36:516–32. doi: 10.1037/spq0000457

 39. Pereira H, Gonçalves VO, de Assis RM. Burnout, organizational self-efficacy and self-esteem among Brazilian teachers during the covid-19 pandemic. Eur J Invest Health Psychol Educ. (2021) 11:795–803. doi: 10.3390/ejihpe11030057

 40. Martínez-Ramón JP, Morales-Rodríguez FM, Pérez-López S. Burnout, resilience, and covid-19 among teachers: predictive capacity of an artificial neural network. Appl Sci. (2021) 11:1–17. doi: 10.3390/app11178206 

 41. Pressley T. Factors contributing to teacher burnout during COVID-19. Educ Res. (2021) 50:325–7. doi: 10.3102/0013189X211004138 

 42. Sánchez-Pujalte L, Mateu DN, Etchezahar E, Gómez Yepes T. Teachers' burnout during covid-19 pandemic in Spain: trait emotional intelligence and socioemotional competencies. Sustainability. (2021) 13:7259. doi: 10.3390/su13137259 

 43. Weißenfels M, Klopp E, Perels F. Changes in teacher burnout and self-efficacy during the COVID-19 pandemic: interrelations and e-learning variables related to change. Front Educ. (2022) 6:1–9. doi: 10.3389/feduc.2021.736992 

 44. Gluschkoff K, Elovainio M, Kinnunen U, Mullola S, Hintsanen M, Keltikangas-Järvinen L, et al. Work stress, poor recovery and burnout in teachers. Occup Med. (2016) 66:564–70. doi: 10.1093/occmed/kqw086

 45. Maslach C, Jackson SE. The measurement of experienced burnout. J Organ Behav. (1981) 2:99–113. doi: 10.1002/job.4030020205 

 46. Schaufeli W, van Dierendonck D. Utrechtse Burnout Schaal (UBOS). Utrechtse Burn-out Schaal: Handleiding. Amsterdam: Pearson Assessment and Information BV (2000). 

 47. Notelaers G, de Witte H, van Veldhoven M, Vermunt JK. Construction and validation of the short inventory to monitor psychosocial hazards. Arbeidsgezondheidszorg en Ergonomie. (2007) 44:11–7. 

 48. R Core Team. R: A Language and Environment for Statistical Computing. R Foundation for Statistical Computing, Vienna, Austria. (2019). Available online at: https://www.R-project.org/ 

 49. Bates D, Mächler M, Bolker BM, Walker SC. Fitting linear mixed-effects models using lme4. J Stat Softw. (2015) 67:1–51. doi: 10.18637/jss.v067.i01 

 50. Pressley T, Ha C, Learn E. Teacher stress and anxiety during COVID-19: an empirical study. Sch Psychol. (2021) 36:367–76. doi: 10.1037/spq0000468

 51. Purvanova RK, Muros JP. Gender differences in burnout: a meta-analysis. J Vocat Behav. (2010) 77:168–85. doi: 10.1016/j.jvb.2010.04.006 

 52. Brewer EW, Shapard L. Employee Burnout: A meta-analysis of the relationship between age or years of experience. Hum Resour Dev Rev. (2004) 3:102–3. doi: 10.1177/1534484304263335 

 53. Macintosh K, Dissanayake C, A. comparative study of the spontaneous social interactions of children with high-functioning autism and children with Asperger's disorder. Autism. (2006) 10:199–220. doi: 10.1177/1362361306062026

 54. Abdelghani M, El-Gohary HM, Fouad E, Hassan MS. Addressing the relationship between perceived fear of COVID-19 virus infection and emergence of burnout symptoms in a sample of Egyptian physicians during COVID-19 pandemic: a cross-sectional study. Middle East Curr Psychiatry. (2020) 27:1–9. doi: 10.1186/s43045-020-00079-0 

 55. Ahorsu DK, Lin CY, Marznaki ZH, Pakpour AH. The association between fear of COVID-19 and mental health: the mediating roles of burnout and job stress among emergency nursing staff. Nurs Open. (2022) 9:1147–54. doi: 10.1002/nop2.1154

 56. Raja U, Jahanzeb S, Malik MAR, Baig MUA. Dispositional causes of burnout, satisfaction, and performance through the fear of COVID-19 during times of pandemic. Appl Psychol. (2022) 1–22. doi: 10.1111/apps.12417. [Epub ahead of print].

 57. Huibers M, de Graaf L, Peeters F, Arntz A. Does the weather make us sad? Meteorological determinants of mood and depression in the general population. Psychiatry Res. (2010) 180:143–6. doi: 10.1016/j.psychres.2009.09.016

 58. Venz L, Pundt A. Rain, rain go away! A diary study on morning weather and affective well-being at work. Appl Psychol Int Rev. (2020) 70:1856–71. doi: 10.1111/apps.12299 

 59. Oyane N, Bjelland I, Pallesen S, Holsten F, Bjorvatn B. Seasonality is associated with anxiety and depression: the Hordaland health study. J Affect Disord. (2008) 105:147–55. doi: 10.1016/j.jad.2007.05.002

 60. Harmatz M, Wellv A, Overtree C, Kawamura K, Ockene I, Rosal M. Seasonal variation of depression and other moods: a longitudinal approach. J Biol Rhythms. (2000) 15:344–50. doi: 10.1177/074873000129001350



OPS/images/fpubh-10-1046435-g003.gif
& & cf AV Ay
/ff, 5 J/,f e \f,,f,»’ A
Vi

§

£

s ot 1)

§





OPS/images/fpubh-10-1046435-t001.jpg
Sex (% females)

Age (years)

Diploma (%)

Secondary school degree
Post-secondary school degree
Bachelor’s degree

Master’s degree

PhD degree

Having an extra job (%)
Marital status (%)

Single

Married

Unmarried

Living together with partner
Divorced

Widowed

Having children (%)
Ethnicity (%)

White, European

White, other

North-African

Middle Eastern

Southeast Asian

Mixed

Education network (%)
Flemish community schools
Subsidized free schools
Subsidized public schools
Mixed

Teaching hours per week (hours/week)

Teaching experience (years)

Risk of burn-out syndrome (%)

Need for recovery (%)

8D, standard deviation.

Mean =+ SD; %

77.6
42.0£10.2

15
18
59.2
37.6
0.9
13.8

13.1
51.7
5.0
239
57
0.6
72.3

99.0
0.1
0.3
0.4
0.1
0.1

51.1
45.0
3.5
0.4
189+5.0
148 +£94
20.8
55.7





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Impact of the COVID-19 pandemic on risk of burn-out syndrome and recovery need among secondary school teachers in Flanders: A prospective study



		Introduction



		Methods



		Participants



		Design and procedure



		Measures



		Risk of burn-out syndrome



		Recovery need



		Socio-demographics and work-related information









		Ethics statement



		Statistical analyses







		Results



		Sample characteristics



		Representativeness of the baseline sample



		Drop-out analyses



		Changes in risk of burn-out syndrome, burn-out syndrome dimensions and recovery need over time







		Discussion



		Conclusions



		Data availability statement



		Ethics statement



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher's note



		Supplementary material



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Impact of the COVID-19
pandemic on risk of burn-out
syndrome and recovery need

among secondary school

teachers in Flanders: A

prospective study





OPS/images/fpubh-10-1046435-g001.gif





OPS/images/fpubh-10-1046435-g002.gif
Sepfoc 201910
e

ottt e sy )

)
Pttt}

)

Ik

Nl o

a0y
jrreorstortig

sonrs
S

i

s
]

i )

\VAVAV.AVAVAVAVAVAV,

[4









OPS/images/crossmark.jpg
(®) Check for updates





OPS/images/logo.jpg
& frontiers | Frontiers in Public Health





