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Background: There is limited research focusing on publicly available statistics on the Coronavirus disease 2019 (COVID-19) pandemic as predictors of mental health across countries. Managers are at risk of suffering from mental disorders during the pandemic because they face particular hardship.

Objective: We aim to predict mental disorder (anxiety and depression) symptoms of managers across countries using country-level COVID-19 statistics.

Methods: A two-wave online survey of 406 managers from 26 countries was performed in May and July 2020. We used logistic panel regression models for our main analyses and performed robustness checks using ordinary least squares regressions. In the sample, 26.5% of managers reached the cut-off levels for anxiety (General Anxiety Disorder-7; GAD-7) and 43.5% did so for depression (Patient Health Questionnaire-9; PHQ-9) symptoms.

Findings: We found that cumulative COVID-19 statistics (e.g., cumulative cases, cumulative cases per million, cumulative deaths, and cumulative deaths per million) predicted managers' anxiety and depression symptoms positively, whereas daily COVID-19 statistics (daily new cases, smoothed daily new cases, daily new deaths, smoothed daily new deaths, daily new cases per million, and smoothed daily new cases per million) predicted anxiety and depression symptoms negatively. In addition, the reproduction rate was a positive predictor, while stringency of governmental lockdown measures was a negative predictor. Individually, we found that the cumulative count of deaths is the most suitable single predictor of both anxiety and depression symptoms.

Conclusions: Cumulative COVID-19 statistics predicted managers' anxiety and depression symptoms positively, while non-cumulative daily COVID-19 statistics predicted anxiety and depression symptoms negatively. Cumulative count of deaths is the most suitable single predictor of both anxiety and depression symptoms. Reproduction rate was a positive predictor, while stringency of governmental lockdown measures was a negative predictor.
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INTRODUCTION

Since the outbreak of COVID-19, many studies have examined the pandemic's influence on the general public's mental health in various countries (1–6). This stream of research predominantly studied predictors of mental health at the individual level, for example, demographic characteristics (6, 7).

Further, scholars have recently begun to focus on the mental health of specific groups, most prominently healthcare workers (4, 8–11), but also students (12), hospitality workers (13), footballers (14), etc. However, this research again studies non-country-level predictors and, critically, there is hardly any research focused on the specific group of managers (15). This is problematic because managers perform one of the most stressful and consequential jobs (16, 17). For one, during a pandemic, managers cannot manage as usual, and they may thus suffer particularly due to the decision-making and leadership responsibilities they must exercise during such a time of crisis (18). For another, managers' mental health may also have important second-order effects on their subordinates' lives and therefore their subordinates' mental health (15).

In addition, the majority of research on mental health during COVID-19 uses cross-sectional data (2, 6, 19), and several systematic reviews across countries (20–23) have revealed that there exists no cross-country research studying the link between the severity of the pandemic and managers' mental health. It is thus novel and likely practically useful to track changes in managers' mental health during a pandemic and identify the most suitable predictors for it (24).

This research aims to use country-level COVID-19 statistics to predict managers' anxiety and depression symptoms using two-wave online survey data. It is among the first to focus on the group of vulnerable managers (15), and the first to do so using longitudinal data. We first examine the predictive capabilities of different country-level pandemic severity statistics and then compare their effects on model fit to identify the most suitable predictor of mental health issues.



METHODS


Sample and Procedure

We implemented a two-wave online survey to collect data from managers. The first-wave survey was conducted on May 2, 2020, and the second-wave survey was conducted on June 17, 2020. Respondents to our survey are former consultants of a global management consulting firm who moved into managerial roles after consulting. After dropping observations that had missing data in our country-level predictors, we had a total of 812 usable responses from 406 managers. Mean levels of anxiety and depression symptoms varied substantially across countries and over time in our sample. For example, the prevalence of anxiety and depression symptoms for the US was 13 and 14%, respectively, in the first-wave survey, and 52 and 79%, respectively, in the second-wave survey. In contrast, the prevalence of anxiety and depression for Japan was 0% in the first-wave survey; and the prevalence of anxiety and depression for Japan was 20 and 80% in the second-wave survey, respectively. Such increases were presumably driven by the constant pressures the pandemic exerted on managers over time. All managers participated voluntarily in the survey, which they could terminate at any time, and were not compensated. The study was approved by the responsible body at ESCP Business School (#2020-04-01 and #2020-06-01).



Measures for Individual-Level Variables

We measured anxiety using the generalized anxiety disorder (GAD-7) instrument, which consists of seven questions (α = 0.88), with a cutoff of 10 or greater indicating anxiety disorder symptoms (25). Depression was assessed using the Patient Health Questionnaire (PHQ-9), which consists of nine questions (α = 0.83), with a cutoff of 10 or greater indicating depression disorder symptoms (26, 27).

We also collected socio-demographic information (28), including gender (categorical), age in years (continuous), educational level (ordinal: completed less than secondary school/completed secondary school/attended some college but no degree/completed college degree/completed graduate degree), and number of children (continuous).



Measures for Country-Level Variables

We obtained cumulative counts of confirmed cases, cumulative counts of confirmed cases per million, cumulative counts of deaths, cumulative counts of deaths per million, daily counts of new confirmed cases, daily counts of new deaths, daily counts of new confirmed cases per million, and daily counts of new deaths per million for each country from the Coronavirus Resource Center (CRC) at Johns Hopkins University. All data was obtained for the exact day each manager responded to the survey.

We calculated smoothed values of daily counts of new confirmed cases, daily counts of new deaths, daily counts of new confirmed cases per million, and daily counts of new deaths per million by taking the mean of the daily values in the week prior to managers' responses. All absolute cumulative counts and daily new counts were log-transformed to account for the skewed distribution of the data. We obtained the reproduction rate of COVID-19 (i.e., the estimated number of new infections caused by a single infected individual) and a stringency index that measures the strictness of governments' lockdown policies for each country from Roser et al. (29). This stringency index comprises nine indicators, including school closures, workplace closures, and travel bans, and ranges from 0 (no policies) to 100 (very strict policies). To control for potential general country effects on mental health, we also considered population density and gross domestic product (GDP) per capita and obtained corresponding data from the World Bank.



Analysis

As our data on individuals' mental health is nested in the two-wave survey across 26 countries, we employed panel analysis (30). Specifically, we ran panel logistic regression analyses with dummy variables for countries using Stata 17 to predict managers' mental health issues at a significance level of 0.05.

We ran models separately for anxiety and depression. Specifically, for each dependent variable, we ran a model that included all individual-level predictors, and then 14 models that included all individual-level predictors and one country-level predictor each. We used AIC and BIC to identify the models with the best fit, and thus identify the most suitable country-level predictors for anxiety and depression, respectively.




RESULTS


Descriptive Findings

Tables 1, 2 present descriptive statistics of the sampled managers and COVID-19 severity statistics across different countries. The mean scores of anxiety (GAD-7) and depression (PHQ-9) were 0.26 (SD = 0.44) and 0.43 (SD = 0.50), respectively. Overall, the proportion of our sampled participants with anxiety disorder symptoms is much lower (p = 0.000) in the first-wave survey (7.6%) compared to the second-wave survey (45.3%). Similarly, the prevalence of depression disorder symptoms is much lower (p = 0.000) in the first-wave survey (8.1%) compared to the second-wave survey (78.8%).


Table 1. Descriptive statistics (n = 812, N = 406).
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Table 2. Descriptives for mental disorder symptoms and country-level COVID-19 statistics.
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Of the 406 managers, 75.4% (306) were male. All held at least bachelor's degrees. Age ranged from 29 to 78 years. Most managers (40.2%) had no children.

For about half of the participants (44.6%), their countries' population density ranged between 1 and 100. GDP per capita in the countries of most managers (69.5%) ranged from 40,000 to 60,000 (constant 2011 US dollars). The reproduction rate of the COVID-19 epidemic ranged from 0.51 to 1.50, and the stringency index ranged from 28.7 to 96.3 across the 26 countries over the survey waves.



Predictors of Managers' Mental Health

As presented in Tables 3, 4, female managers were more likely than male managers to exhibit anxiety and depression symptoms. Age negatively predicted managers' anxiety and depression. The effects of education level and the number of children were not significant.


Table 3. Predictors of managers' anxiety symptoms in logistic panel regression (n = 812, N = 406).
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Table 4. Predictors of managers' depression symptoms in logistic panel regression (n = 812, N = 406).
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More importantly, Model 2 in both Tables 3, 4 shows that cumulative confirmed cases positively predicted managers' anxiety (b = 5.42; 95% CI: 3.92–6.91; p < 0.001) and depression (b = 8.11; 95% CI: 6.81–9.41; p < 0.001) symptoms. Model 3 in Tables 3, 4 shows that cumulative confirmed cases per million positively predicted managers' anxiety (b = 0.00; 95% CI: 0.001–0.002; p < 0.001) and depression (b = 0.00; 95% CI: 0.002–0.002; p < 0.001) symptoms. Similarly, Model 4 in both Tables 3, 4 shows that cumulative deaths positively predicted anxiety (b = 6.42; 95% CI: 4.70–8.15; p < 0.001) and depression (b = 9.22; 95% CI: 7.88–10.55; p < 0.001) symptoms, and Model 5 in Tables 3, 4 shows that cumulative deaths per million also positively predicted symptoms of these disorders (b = 0.02; 95% CI: 0.02–0.03; p < 0.001 and b = 0.04; 95% CI: 0.03–0.04; p < 0.001).

Interestingly, Models 6 to 15 in Tables 3, 4 show that new confirmed cases negatively predicted managers' anxiety (b = −0.96; 95% CI: −1.30 to −0.61; p < 0.001) and depression (b = −1.52; 95% CI: −1.85 to −1.20; p < 0.001) symptoms. Smoothed new confirmed cases negatively predicted managers' anxiety (b = −1.47; 95% CI: −1.88 to −1.06; p < 0.001) and depression (b = −2.32; 95% CI: −2.71 to −1.92; p < 0.001) symptoms. In addition, daily new deaths negatively predicted the occurrence of anxiety (b = −1.18; 95% CI: −1.51 to −0.84; p < 0.001) and depression (b = −1.82; 95% CI: −2.11 to −1.52; p < 0.001) symptoms, respectively. Smoothed daily deaths negatively predicted anxiety (b = −1.55; 95% CI: −1.94 to −1.15; p < 0.001) and depression (b = −2.45; 95% CI: −2.80 to −2.09; p < 0.001) symptoms. We found corroborating evidence using population-adjusted predictors, i.e., new confirmed cases per million, smoothed new cases per million, new deaths per million, and smoothed new deaths per million.

The reproduction rate of COVID-19 positively predicted managers' anxiety (b = 6.20; 95% CI: 4.46–7.94; p < 0.001) and depression (b = 9.00; 95% CI: 7.23–10.77; p < 0.001) symptoms. Interestingly, the stringency index negatively predicted anxiety (b = −0.18; 95% CI: −0.23 to −0.13; p < 0.001) and depression (b = −0.29; 95% CI: −0.34 to −0.24; p < 0.001).

Finally, we compared the relative goodness fit of all models that include more predictors than the baseline Model 1 in Tables 3, 4. The cumulative count of deaths emerged as the most suitable predictor of managers' anxiety symptoms since both AIC and BIC for Model 4 were lower than for any alternative model. The cumulative count of deaths was also the most suitable predictor of managers' depression symptoms.

Furthermore, we ran supplemental ordinary least squares models predicting the absolute severity scores of GAD-7 and PHQ-9 (i.e., the sum of the scores across all items of each scale) as a robustness check. The results, which are fully consistent with the findings discussed above, are presented in Tables 5, 6.


Table 5. Predictors of managers' anxiety symptoms in ordinary least squares regression (n = 812, N = 406).
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Table 6. Predictors of managers' depression symptoms in ordinary least squares regression (n = 812, N = 406).
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As an additional robustness check, we re-ran all models while including measures for firm size as well as firms' changes in revenues and profits due to COVID-19. None of these additional predictors were significant, and none of the other results changed.




DISCUSSION

This paper—which is the first to join public country-level COVID-19 statistics with a primary cohort cross-country survey to predict managers' mental disorders across countries—offers several insights that may help to understand manager's mental health across countries to better allocate mental health assistance resources.

First off, consistent with prior studies on other populations (12, 31, 32), gender and age were predictors of anxiety and depression symptoms in managers. For one, female managers were more likely to suffer from mental health problems than male managers. This is in line with the general literature on gender risk for mental health issues, which outlines various risk factors such as social expectations and biological givens that may explain a generally greater vulnerability of females (31–33). This literature also highlights the important role of stressful life events (34), which might of course have become more frequent during a pandemic. Our findings are further consistent with the emerging body of literature specific to the impact of COVID-19, which suggests that females may have a particular underlying vulnerability to negative emotions (24, 35) and are concerned more about economic burdens (35, 36) during the pandemic, compared to their male counterparts. All these factors may of course also promote mental health issues in female managers. For another, younger managers in our sample experienced greater mental distress, potentially because younger managers might have less experience with crisis situations and might thus have developed fewer coping techniques. Again, this finding is compatible with prior literature (12, 37). Our findings thus advise medical professionals to target younger and female managers with mental health service offerings. Notably, other predictors found in the literature, such as education (38) or the number of children (39), failed to predict mental health problems among managers across countries.

More importantly, this study examined country-level COVID-19 severity statistics as predictors of managers' mental health. As mentioned before, managers are a largely neglected vulnerable population that bears responsibility for guiding subordinates, potentially impacting the lives—and the mental health—of many (15). Our findings indicate that cumulative confirmed cases and deaths positively predict anxiety and depression symptoms for those managers during the COVID-19 pandemic, while daily new confirmed cases and deaths negatively predict these mental disorders. Surprisingly, thus, cumulative counts and daily new counts predict managers' mental health in opposing directions. The finding that cumulative counts are positively related with symptoms of mental health issues is fairly intuitive, since a growing cumulative count indicates that the overall magnitude of the COVID-19 crisis as an ongoing historic event increases. Managers might thus be adversely affected by the cumulation of pandemic-related stressors like lockdown measures over time (40). The finding regarding new daily counts is somewhat less intuitive and does not have any precedent in the literature, making it all the more intriguing. The likely most plausible explanation is that managers observing higher daily new counts anticipate satisfactory government intervention, possibly leading to a reduction in concerns over the situation (41). An alternative, but entirely speculative, explanation would be that managers, frequently working remotely during the pandemic, are reminded of their privileged positions by seeing that while daily new counts wreak havoc elsewhere, they themselves and their closer environments have thus far not been affected. This could lead to positive effects on mental health by way of downward comparison with less fortunate workers (42, 43).

Further, the virus reproduction rate positively predicts managers' anxiety and depression, which is intuitive because it directly reflects the speed of spread of COVID-19 and might thus affect the perception of whether the pandemic is controllable. Such control perceptions have repeatedly been linked to mental health consequences (44–46). Again, possibly surprisingly, however, the stringency index negatively predicted managers' mental disorders. In line with our speculation above, this might indicate that measures like school closures, workplace closures, and travel bans can assure people that the crisis is being dealt with and thus decrease managers' concerns about becoming infected or concerns about managing uncertainty in the workplace. This finding is novel compared to previous studies focusing on the general public (47, 48). A possible explanation is that we concentrate on a population with specific skills and views (49–51) that may thus interpret and cope with different indicators differently than the general population.

Finally, we identified cumulative deaths as the most suitable predictor for managers' mental health among the studied variables. Thus, healthcare service providers and human resource departments of multinational companies might particularly wish to use this simple and readily available statistic to prioritize help offerings to managers, at least in the earlier phases of a pandemic. Specifically, multinational companies might want to offer personal protective equipment, online consultation including cognitive behavioral therapy, or telemedicine services to their managers or provide them with other wellness resources to manage stress and improve coping, including workshops and self-help groups to reduce workplace-related stressors (12, 52). Such measures could provide managers with effective coping techniques like problem-focused coping (e.g., planning on what to change about the situation), self-supported emotional coping (e.g., learning to live with the situation), and social-support emotional coping (e.g., getting emotional support from others) (53).



LIMITATIONS AND FUTURE RESEARCH

There are several limitations to this study. First, we only collected two waves of data, restricting our ability to make causal claims. Although it is a cohort study, future scholars may track individuals' mental health over more waves with shorter intervals. Second, respondents were alumni of one of the most selective consulting firms in the world. It also is skewed heavily toward Western Europe and the United States. Hence, our sample is likely not representative of the overall global population of managers. Others might thus wish to replicate our findings in different manager populations to ensure generalizability. Third, our survey was voluntary, so the response rate was limited, and it is possible that managers with severe mental illness might not have responded in the first place. Additionally, we also did not collect data on respondents' prior psychiatric or psychological treatments, as well as chronic diseases that might affect their risk when contracting COVID-19. The generalizability of our findings might thus be restricted, and future researchers might wish to account for such information. Fourth, we collected only limited data on the organizations the managers were working in. This implies that future researchers might fruitfully replicate our research while, for example, accounting explicitly for organizations' specific responses to the pandemic including any organizational support managers might have received. Fifth, this study aims to explore epidemic statistics as predictors of mental health, and as the first study to do so, we did not extensively explore the possible mechanisms leading to mental health disorders. Our findings thus call for future research to further examine the nature of the relationship between epidemic statistics and mental health.



CONCLUSION

In conclusion, this study identified readily available country-level pandemic statistics as predictors of managers' mental health disorder symptoms. Specifically, cumulative COVID-19 statistics predict symptoms positively, while non-cumulative daily statistics predict the same symptoms negatively. The reproduction rate and the stringency index in each country also predicted mental health. These identified country-level predictors can be instrumental for managers' superiors, multinational firms' human resource departments, mental health organizations, and policymakers. In particular, the predictors are readily available from public sources and can help optimize resource allocation and mobilization across geographies during the COVID-19 pandemic.
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n indicates the number of observations, N indicates the number of managers.
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