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This paper provides evidence of the trends in the emotional wellbeing of university staff during the COVID-19 pandemic, with a focus on differences according to age, gender and ethnicity. From June 2020 to July 2021 a survey was circulated to University College London staff, capturing information on self-described demographic indicators (age, gender, and ethnicity), satisfaction with academic life, and mental and emotional wellbeing. Results show a moderate level of emotional wellbeing overall, with scores increasing after lockdowns were lifted. Some significant heterogeneity within the demographic variables demonstrates the need for disaggregating the categories within Black and Minority Ethnic individuals. Black Caribbean and Black African staff reported higher levels of emotional wellbeing (respectively, 0.60 and 0.81 higher wellbeing scores, on average) while staff who identified as Arab or “other” reported lower levels (on average −1.0 and −0.65) than staff who identified as White. There was a sharp increase in emotional wellbeing for Arab staff and a slight increase in Asian and “other” ethnic staff. Findings from this research provide evidence into the trends in emotional wellbeing of faculty and staff in a United Kingdom university context, contributing to the literature focusing on higher education during the pandemic period. We also flag the importance of disaggregating Black and Minority Ethnic categorization to describe and better understand the diverse impact on emotional wellbeing within different ethnic groups, which has rarely been explored in the literature assessing university staff wellbeing.
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1 Introduction

The COVID-19 pandemic drastically altered the structure of university life, with closures and lockdowns provoking a transition to virtual teaching formats at a previously unforeseen degree. A growing body of literature has assessed the impacts of virtual learning on students’ academic experiences, mental health, and emotional wellbeing (Aristovnik et al., 2020; Son et al., 2020; Wang and Zhao, 2020; Bashir et al., 2021) and considered adaptive teaching strategies (Johnson et al., 2020; Damşa et al., 2021; Peimani and Kamalipour, 2021). However, the transition’s impact on the mental and emotional wellbeing of university staff has often been overlooked (Urbina-Garcia, 2020; Peacock, 2022).

Studies have repeatedly found higher education employees to be at elevated risk of developing mental health problems and experiencing work-related stress (Watts and Robertson, 2011; Wray and Kinman, 2021). Factors such as overwhelming workloads, intense working pace, significant administrative burdens, research and teaching pressures, role conflicts, and lack of job support contribute to stress, anxiety, and burnout (Kinman and Wray, 2020; Urbina-Garcia, 2020; Dougall et al., 2021; Wray and Kinman, 2021). The issue has proven especially salient in the UK, where the results of national assessments conducted between 2008 and 2014 found work-related wellbeing among academic staff to be deteriorating over time (Kinman and Wray, 2020). More recent survey data confirm that the level of mental wellbeing among academic and academic-related employees is lower than the UK population norms (Wray and Kinman, 2021).

The shift to a virtual environment during COVID-19 brought benefits and challenges for university employees. Surveys of employees documented appreciation for time savings on their commute, greater autonomy, reduced distractions, and avoided stress from personal interactions as advantages of working remotely (Wray and Kinman, 2021). However, employees also reported an increase in workload to prepare online lectures, an expansion in the role of providing emotional support for students, and difficulties maintaining a work-life balance (Wray and Kinman, 2021). The mental and emotional toll of these challenges translated to higher levels of anxiety, stress and unhappiness among university employees as compared to the UK national average during lockdown (Shen and Slater, 2021; Watermeyer et al., 2021; Peacock, 2022). In an online survey of over 1,100 UK university employees, 47% of respondents described their mental health as “poor” and more than 50% of university staff reported feeling emotional exhaustion, stress, and worry (Dougall et al., 2021).

Demographic risk factors have been found to correlate with poor mental wellbeing during the pandemic. Some studies have found female employees to report higher levels of stress and anxiety as compared to male colleagues (Shen and Slater, 2021; Carr et al., 2022), although others have found no significant gender differences (Urbina-Garcia, 2020). Non-binary employees have also been found to have high levels of emotional distress (Van Der Feltz-Cornelis et al., 2020). Age has also correlated with differences in wellbeing, with older employees generally reporting better mental health (Wray and Kinman, 2021). Qualitative research suggests this age-related difference may reflect increased stresses for parents due to the lack of childcare and school closures during the multiple lockdowns in the UK (Gutman et al., 2023).

Surveys of university employees in the UK have rarely assessed ethnicity due to low sample size, leading those few studies considering ethnic differences to aggregate all Black and Minority Ethnic respondents together (Van Der Feltz-Cornelis et al., 2020; Wray and Kinman, 2021). One such UK study found that a greater proportion of respondents from ethnic minority groups reported having poor mental health (62%) compared with White respondents (45%) during the COVID-19 pandemic, though not statistically significant (Dougall et al., 2021). A survey of King’s College employees offered slightly greater disaggregation, finding Black and Minority Ethnic staff to be more likely to show probable depression, but only those reporting Asian ethnicity to reach statistical significance after adjusting for age and gender. Staff identifying as Asian were nearly twice as likely to report depression as White respondents (Carr et al., 2022). A qualitative study examining the lived experiences of diverse staff during the pandemic at a large, public research university in the UK found that Black, Asian and Minority Ethnic staff experienced specific work-related stresses pertinent to their ethnic identity including COVID-19 health inequalities and the Black Lives Matter movement (Gutman et al., 2023). Interviews with Black and Minority Ethnic students and staff in the US and the UK further elucidate the distinct challenges Black and Minority Ethnic individuals face in academic settings due to overt racism and discrimination, as well as lack of access to culturally appropriate services to manage these burdens (Arday, 2018; Cho and Brassfield, 2022). University staff, in particular, note that microaggressions, feelings of isolation and hyper-surveillance, and exclusionary work cultures contribute to increased stress and anxiety, but the toll of these burdens are often overlooked in university support systems (Arday et al., 2022; Cho and Brassfield, 2022).

Whilst universities have largely returned to on-campus instruction, some aspects of remote working have been retained. A nuanced understanding of the emotional states of university staff over the course of the pandemic can inform current university practice to promote the wellbeing of employees moving forward. The present study seeks to investigate the trends of emotional wellbeing for diverse university employees through secondary survey data gathered at the University College London (UCL), a major UK public research university. UCL collected weekly survey data from their employees over the pandemic period (56 weeks) asking a single question about their subjective wellbeing measured in terms of their emotional evaluations of their lives (Diener et al., 2003). The present study employed growth curve modeling to identify trends in emotional wellbeing, specifically considering differences based on gender, age, and ethnicity. Our research question can be summarized as: “How did the emotional wellbeing of university staff vary during the pandemic according to demographic factors including gender, age, and ethnicity, and how did these patterns change over time?”



2 Materials and methods

A weekly survey was developed by UCL Organizational Development team and circulated to all members of University College London (UCL) faculty and staff with active employee accounts for 56 weeks. The sample includes full-time, part-time, temporary, and contract employees. Results obtained from analyzing UCL faculty and staff could be generalized to other higher education institutions across the country, while in terms of both support during the pandemic and demographics characteristics other sectors could significantly differ. Completion was incentivized by the inclusion of respondents in a prize drawing for two iPads. Approval was received from UCL’s University Management Committee to distribute the survey. There was no random sampling as all staff could potentially participate, we can in fact define this as a closed cohort design study. Across the 56 weeks, there was the expectation to build a panel dataset, as faculty and staff could fill the survey every 7 days.

In total, 14,459 employees were contacted. Of this number, 42% (n = 6,085) completed the questionnaire at least once, and the average participant completed the survey 7.5 times. Obtaining a Panel Dataset was essential for effectively tracking changes over time. Similar to many other countries, UK residents initially faced the challenges of the first COVID-19 lockdown, followed by a series of closures and re-openings that significantly impacted their wellbeing in various ways. Respondents were asked 34 questions, including self-described demographic indicators (age, gender, and ethnicity), questions regarding satisfaction with academic life and professional support, and a question on mental and emotional wellbeing. Participants were asked to rate feelings of emotional wellbeing on a scale of 1 (low) to 10 (high). Responses were anonymized in the online system; Threshold limits, established at 5 for quantitative and 10 for qualitative responses, led to the non-disclosure of results in instances where the team received fewer responses, ensuring data privacy by concealing details when filters reduced the number of responders below the set thresholds. The categories used for demographics are the same as those used by UCL Organizational Development in the past, aiming to create a benchmark and facilitate result comparisons over time. A difference from previous versions of the questionnaires run internally is that the team decided to divide the questions on wellbeing in two, disentangling between emotional and physical wellbeing. Collected data was then analyzed using the Statistical Package for the Social Sciences (SPSS). Overall, this set of questions well covered the dimensions linked to wellbeing that researchers wanted to explore.



3 Results


3.1 Descriptive statistics

Tables 1–3 show the sociodemographic characteristics of the sample over the course of the study period. Female respondents were overrepresented (64.22%, n = 3,908) as compared to official reports that 53.5% of staff identify as female (University College London, 2021a). In terms of age, the sample aligns with official estimates although direct comparisons cannot be made due to differing age groupings.


TABLE 1 Gender of participants.
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TABLE 2 Age of participants.
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TABLE 3 Ethnicity of participants.
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In total, 18.04% (n = 1,098) of the sample identified as Black and Minority Ethnic and 75.32% (n = 4,583) identified as White British, White Irish, or White Other. Official statistics document that Black and Minority Ethnic staff make up 19% of staff and White staff make up 60% of staff, with the remaining 21.5% identifying as “unknown” or withholding their ethnicity (University College London, 2021b).

To discuss generalisability of results, statistics from Tables 1–3 were compared to what was collected by the UK Higher Education Statistics Agency (HESA)1 for the 2020/21 academic year. A summary of its report is available in Table 4; to note that the categories identified by HESA slightly differ from ours. Staff appears to be distributed quite similarly from an ethnicity perspective; only sex variable was available, making it difficult to comment on gender distribution overall.2 It terms of age, UCL staff seem to be slightly older, even if categories are different also in this case.


TABLE 4 2020/21 HESA statistics on UK higher education staff.
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3.2 Data analysis

Statistical analyses were completed using SPSS 26. Growth curve modeling (GCM) was used to examine the trajectory of emotional wellbeing using the UCL Staff Weekly Wellbeing Survey.

In general, GCM is particularly well-suited for panel and longitudinal data due to its ability to capture individual trajectories over time,3 accommodating variations in baseline and growth parameters through the incorporation of random effects. This flexibility allows the model to handle unevenly spaced time points, making it ideal for longitudinal studies with irregular data collection schedules. Additionally, GCM adeptly addresses the challenge of missing data, providing robust estimates even in the presence of incomplete information. By capturing within-subject correlations, the model acknowledges the interdependence of observations within the same subject, enhancing its ability to discern patterns of change over time within diverse and dynamic longitudinal datasets. Considering its features, GCM is appropriate in this instance as not require equal spacing between time points and accounts for missing data which allows participants to be included if they have responded to the questionnaire at least twice.

Maximum likelihood estimation (MLE) was used to account for the missing data. MLE is an approach that involves finding parameter values maximizing the likelihood function, considering both observed and missing data. The likelihood function represents the probability of observing the data under the assumed model. The process includes imputing missing values based on the optimal parameters, aligning with the overall data pattern, providing estimates of uncertainty around imputed values and then ensuring the model captures underlying relationships.4

To examine the linear slope of the trajectory, a time variable corresponding to each week of the survey was created, with 0 representing the first week of the survey which was June 22, 2020, to 56 representing the final week of the survey which was July 19, 2021. To examine the quadratic slope of the trajectory, a quadratic variable was created by squaring the time variable. The covariates of gender, ethnicity, and age were also included in the model to determine if there are mean-level differences in emotional wellbeing. Including these covariates in our regression was crucial, given their extensive discussion in the literature; these factors typically account for significant variability in emotional wellbeing. In addition, interactions between these covariates and time, as well as these covariates and quadratic time were included to determine if there are time-related differences in emotional wellbeing across the linear and/or quadratic slopes. On the interactions, we wanted to further explore the decline in HE wellbeing over time reported by Kinman and Wray (2020), considering interactions with key covariates during a particularly difficult period. We also had some initial priors: in particular, considering age categories some were likely to cope less well with lockdowns (e.g., younger staff with childcare duties), while COVID-19 health inequalities and Black Lives Matter movement related stress may have negatively worsened wellbeing of staff with Black, Asian and Minority Ethnic identities.

Table 5 shows the final growth curve model with the coefficients and standard errors. Interactions between the covariates and quadratic time were not included in the final model due to non-significance. Emotional wellbeing, on average, is close to 6, with a significant linear decrease and a quadratic increase across time. As shown in Figure 1, emotional wellbeing remained fairly stable throughout 2020 but then increased slightly through July 2021.


TABLE 5 Growth curve model for emotional Wellbeing.
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FIGURE 1
Trajectories of emotional wellbeing for UCL staff.


For gender, there was a positive linear slope for female staff and a negative linear slope for non-binary staff. As shown in Figure 2, male and female staff reported similar levels of emotional wellbeing in June 2020 but there was a slight decrease in the emotional wellbeing of males across time. Non-binary staff reported a greater decline in their emotional wellbeing compared to males from June 2020 to July 2021. Table 5 reports no significant coefficients for other genders compared to males, however, while female participants slightly increase their scores over time non-binary participants have a decline with an average loss of 0.02 score points.
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FIGURE 2
Trajectories of emotional wellbeing for UCL staff according to gender.


For ethnicity, Black Caribbean and Black African staff reported higher levels of emotional wellbeing and Arab and “other” ethnic staff reported lower levels of emotional wellbeing, on average, than staff who identified as White. There was a positive linear slope for Asian, Arab and other ethnic staff. As shown in Figure 3, there was a sharp increase in emotional wellbeing for Arab staff and a slight increase in Asian and other ethnic staff from June 2020 to July 2021. Table 5 shows how all ethnic categories except for Mixed Ethnicity have significant differences per se, as clearly visible in Figure 3; considering trends, the interactions between time and Black Caribbean, Black African, Mixed Ethnicity, and East Asian, do not have significant coefficients, while Asian, Other Ethnicity and Arabs staff increased their wellbeing score, respectively, by 0.005, 0.009, and 0.02 on average.
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FIGURE 3
Trajectories of emotional wellbeing for UCL staff according to ethnicity.


For age, older staff, on average, reported higher emotional wellbeing than younger staff. There was a negative linear slope for older staff. As shown in Figure 4, older UCL staff members reported higher emotional wellbeing than younger members, but the age gap narrowed from June 2020 to July 2021. This is consistent with Table 5, which reports a significantly positive coefficient for Age (0.25 points on average) and a decrease over time (−0.002).
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FIGURE 4
Trajectories of emotional wellbeing for UCL staff according to age.





4 Discussion

The present study sought to identify trends in emotional wellbeing across UCL staff throughout the COVID-19 pandemic. Over the course of 56 weeks, university employees were asked to rate their emotional wellbeing on a scale from one (low) to 10 (high). The results indicate a moderate level of emotional wellbeing but potential for improvement. On average, emotional wellbeing was rated at 6, increasing slightly over the period. However, demographic detail shows varying experiences depending on gender, age and ethnicity.

The emotional wellbeing of female respondents remained consistent with (or higher) than male respondents. Whilst the results differ from several studies that found female employees to be more likely to have probable depression and anxiety as compared to male employees (Souza et al., 2020; Van Der Feltz-Cornelis et al., 2020; Carr et al., 2022), it is not an outlier. Akour et al., 2020 and Wray and Kinman, 2021 also reported no differences between male and female university employees. These last findings from recent literature could suggest that an over-representation in terms of female participants may have limited effects in terms of bias, possibly enhancing the generalisability of results.

Only 0.5% (n = 31) of respondents identified as non-binary, and it was not possible to determine whether the sample representatively captured non-binary people, as staff identifying as non-binary are not captured in official statistics (University College London, 2021a). Non-binary staff were found to experience a lower overall rating of emotional wellbeing as compared to male staff, though not statistically significant (t = −1.392). However, the reported emotional wellbeing of non-binary participants declined at a statistically significant rate over time (t = −4.872). The trend is difficult to confirm due to the low sample size of non-binary participants (0.51% of respondents, n = 31), but it is consistent with the findings of an employee assessment at the University of York (Van Der Feltz-Cornelis et al., 2020). No studies investigating the specific challenges faced by non-binary individuals in a university context were identified, but general population surveys also found high levels of anxiety and depression amongst non-binary and transgender adults during the pandemic (Jarrett et al., 2020; Jacques-Aviñó et al., 2021). Unemployment, lack of access to gender-affirming care, and the inability to live according to one’s gender were found to be associated with poor mental wellbeing. On the small sample size, Meyer and Wilson (2009) concluded that failing to represent diversity adequately obscure variations or discarding valuable data from smaller subgroups: researchers should strategically focus on scientifically relevant groups and subgroups, ensuring an ample sample size to address research questions. When diversity is not fully included, it is essential to acknowledge and discuss this limitation, inviting further exploration by other researchers.

The present study found variations in emotional wellbeing across minority-ethnic groups. Staff who identified as Arab or “other” reported lower levels of emotional wellbeing than staff who identified as White. However, there was a sharp increase in emotional wellbeing for Arab staff and a slight increase in Asian and “other” ethnic staff over time. This differs from Carr et al. (2022), which found Asian respondents to be more likely to show probable depression. Carr et al. (2022) conducted a cross-sectional survey earlier in the pandemic (April 2020), whilst the present study was conducted from June 2020 to July 2021. Arab respondents saw the greatest change in emotional wellbeing over the period, rising from 5.6 to 6.7 over the period. This result is likely influenced by the small sample size (n = 36).

Black Caribbean and Black African staff (totaling to 3.6% of respondents) reported higher emotional wellbeing as compared to White staff. This result differs substantially from findings in the literature. A survey at King’s College found that Black staff were more likely to report probable depression as compared to White staff (Carr et al., 2022). Qualitative research found that Black and Minority Ethnic staff faced additional stresses and anxieties during the pandemic due to the Black Lives Matter movement and COVID-19 health inequalities (Gutman et al., 2023). Previous qualitative studies have further shown that Black and Minority Ethnic staff, particularly Black staff, report feeling isolated and burdened by often being in the minority (for instance, only 2% of UK professors are Black) (Walcott, 2021; Arday et al., 2022). These varied experiences demonstrate a limitation in aggregating all ethnic groups into the Black and Minority Ethnic category. Dougall et al. (2021) found that minority ethnic staff report lower mental health compared to white respondents while Van Der Feltz-Cornelis et al. (2020) found that there were no statistically significant differences due to ethnicity. However, the range demonstrated in this study yields very different insights.

Older staff reported consistently higher emotional wellbeing than younger staff. This is consistent with trends from the literature finding that older employees report higher levels of job satisfaction and are less susceptible to burnout (Van Der Feltz-Cornelis et al., 2020; Wray and Kinman, 2021; Carr et al., 2022). Generally, the mental health of young adults in the UK during COVID-19 lockdowns was found to be significantly lower and deteriorating as compared to other age groups (Banks and Xu, 2020). Qualitative evidence suggests this might be due to stresses with parenting young children during the pandemic in terms of juggling increased workloads with childcare and home schooling (Gutman et al., 2023). However, this study found that emotional wellbeing for staff under 40 years of age rose as lockdowns ended and in-person instruction was reintroduced. Older staff, instead, saw a decline in wellbeing, which could be influenced by continued higher risk of illness for these individuals in on-campus settings. Expectations to commute toward the Bloomsbury area may have caused stress and discomfort to staff within this age category, however we did not have a precise question within the survey that could confirm this.

To conclude, despite the significant and positive coefficient of the quadratic slope, as illustrated in Figure 1, interactions between the covariates and quadratic time were omitted from the final model due to their lack of significance. This suggests that the quadratic change in well-being may not be attributed to variability associated with other covariates considered in the interactions but rather to exogenous events, such as the easing of restrictions and the lifting of lockdown measures.

Limitations of this study include overrepresentation of select groups and small sample sizes. The disaggregation of ethnicity led to low recorded values of certain ethnic groups, which decrease the generalisability of results. Additionally, the profession of staff (i.e., academic vs. non-academic) was not captured. In the UK, academics report poorer work-life balance than non-academics (Fontinha et al., 2019). Controlling for the type of work to identify demographic differences within the same role may offer greater clarity on interventions. Another limitation concerns the measurement of emotional wellbeing, which was based on a single question. Given that the survey was designed and collected for the initial purposes of the university, the authors did not provide any input into the measurement of emotional wellbeing.

By design, surveys distilling emotional wellbeing to a rating do not yield insight into the drivers of low or high emotional wellbeing. While the results flag demographic factors that tie to a higher risk for poor emotional wellbeing, further work is needed to delve into the causes of these discrepancies. In the UK, very limited research has delved into the experiences of gender and sexual minorities during the pandemic, largely due to a lack of collecting gender identity in studies examining social impacts (McGowan et al., 2021).

As a panel study, the present work benefited from capturing emotional wellbeing over time. As mentioned in the section “2 Materials and methods,” the results of this research are generalisable to other higher education institutions. Demographics from HESA seem to be broadly similar to the UCL ones, and to the ones captured in our sample. In terms of replicability, the survey could be used to capture relevant information on wellbeing in other settings, in light of an ongoing crisis like COVID-19 to analyze how it changes during challenging periods. While employee emotional wellbeing prior to the pandemic could not be assessed due to a lack of data, the results of this analysis suggest a general increase in emotional wellbeing as the COVID-19 pandemic has eased. The findings support several literature trends, such as variations in emotional wellbeing due to age and gender identification, but also highlight the importance of disaggregating the Black and Minority Ethnic categorization to understand the diverse experiences of different ethnic groups. These findings can serve as an initial step to inform targeted initiatives to improve emotional wellbeing for all employees, provides evidence of the necessity to disaggregate the current ethnicity categorizations further, aiming for a more nuanced and inclusive understanding of wellbeing among Higher Education Staff.

From a policy standpoint, it is essential for mental health support initiatives within universities to not only refine ethnicity categorization in data collection from staff but also to design support sessions that recognize and incorporate diverse wellbeing needs. Tailoring ad-hoc support may be particularly pertinent for certain staff categories, as observed, for instance, when older staff faced specific challenges upon the lifting of lockdown measures.



5 Conclusion

In light of the tumultuous period brought about by the COVID-19 pandemic, this study has cast a spotlight on the emotional wellbeing of university staff. Over a span of 56 weeks, encompassing the pandemic’s various phases, this research collected data from UCL staff members. The results provide valuable insights into the emotional landscapes of these individuals, and its trend during the pandemic, offering nuanced perspectives based on gender, age, and ethnicity.

Overall, the emotional wellbeing of UCL staff, as measured on a scale from 1 (low) to 10 (high), can be characterized as moderate, with an average rating of 6. Notably, emotional wellbeing exhibited a slight upward trajectory as lockdowns were lifted, suggesting a degree of resilience and adaptability among university staff.

The study’s most noteworthy findings pertain to ethnicity. Black Caribbean and Black African staff reported higher emotional wellbeing than their White counterparts. Conversely, Arab and “other” ethnic staff reported lower emotional wellbeing on average than White staff, but it is crucial to note that Arab staff saw a substantial increase in emotional wellbeing during the study period.

Age also emerged as a crucial factor. Older staff consistently reported higher emotional wellbeing, aligning with broader research indicating that older employees tend to experience higher job satisfaction and are less susceptible to burnout. Surprisingly, younger staff experienced an improvement in emotional wellbeing as lockdowns ended, potentially influenced by the return to in-person instruction.

However, several limitations temper the study’s findings. The overrepresentation of specific groups, such as females and certain ethnicities, and the absence of data regarding the participants’ specific roles within the university pose challenges to generalizability. Moreover, emotional wellbeing measurement, based on a single question, may not fully capture the complexities of this construct.

In conclusion, this study provides valuable insights into the emotional wellbeing of university staff throughout the COVID-19 pandemic, highlighting the impact of gender, age, and ethnicity. It underscores the need for targeted initiatives to support the emotional wellbeing of all employees, particularly those who may be more vulnerable due to their demographic characteristics. Additionally, the study emphasizes the importance of disaggregating Black and Minority Ethnic categorizations to recognize the diverse experiences within different ethnic groups, offering greater understanding of emotional wellbeing in higher education during challenging times. These findings serve as a starting point to guide specific initiatives for enhancing emotional wellbeing among all employees. They highlight the need to further refine ethnicity categorizations, promoting a more nuanced and inclusive understanding of wellbeing among Higher Education Staff. More broadly, considering the literature used to evaluate our results, there is the need of further studies and evidence on examining demographic differences. University mental health policies should refine ethnicity categorization in staff data collection and design tailored support sessions to address diverse wellbeing needs, including specific challenges faced by certain staff categories during transitional periods.
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Footnotes

1     https://www.hesa.ac.uk/data-and-analysis/staff/table-27

2     ONS statistics on gender: https://www.ons.gov.uk/peoplepopulationand community/culturalidentity/genderidentity/bulletins/genderidentityengland andwales/census2021

3     A more complete review is offered in Von Rosen (1991).

4     To know more about MLE within GCM, please review Pan et al. (2002).
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