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Background: The novel coronavirus 2019 (COVID-19) pandemic and related compulsory measures have triggered a wide range of psychological issues. However, the effect of COVID-19 on mental health in late-middle-aged adults remains unclear.

Methods: This cross-sectional, web-based survey recruited 3,730 participants (≥ 50 years old) between February 28 and March 11 of 2020. The Patient Health Questionnaire-9, Generalized Anxiety Disorder-7, Insomnia Severity Index, and Acute Stress Disorder Scale were used to evaluate depression, anxiety, insomnia, and acute stress symptoms. Multivariate logistic regression analysis was fitted to explore risk factors that were associated with the selected outcomes.

Results: The mean age of the participants was 54.44 ± 5.99 years, and 2,026 (54.3%) of the participants were female. The prevalence of depression, anxiety, insomnia, and acute stress symptoms among late-middle-aged adults in China during the COVID-19 pandemic was 20.4, 27.1, 27.5, and 21.2%, respectively. Multivariable logistic regression analyses showed that participants who were quarantined had increased odds ratios for the four mental health symptoms, and those with a good understanding of the COVID-19 pandemic displayed a decreased risk for all mental health symptoms among late-middle-aged adults. In addition, participants with a low income and with a risk of COVID-19 exposure at work had a remarkably high risk of depression, anxiety, and acute stress symptoms.

Conclusions: Mental health symptoms in late-middle-aged adults in China during the COVID-19 pandemic are prevalent. Population-specific mental health interventions should be developed to improve mental health outcomes in late-middle-aged adults during this public health emergency.
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INTRODUCTION

The novel coronavirus 2019 (COVID-19) outbreak began in December of 2019 and became an international public health emergency. COVID-19 is highly contagious and spreads quickly (1). More than 73 million people were infected with COVID-19, and 1,663,474 patients died worldwide as of December 19, 2020 (2). To control the escalation of the pandemic, governments have implemented several restrictive measures, including screening programs, control and containment measures, and quarantine strategies (3–5). The devastating consequences of the COVID-19 pandemic and compulsory measures that place people in isolation may trigger a wide range of psychological issues (6, 7). The identification of people who are at risk for developing mental health symptoms during the COVID-19 pandemic is important for policy making and medical resource allocation.

Based on published data, COVID-19 affects late-middle-aged adults more frequently than children and young adults (8). The geriatric population is generally more susceptible to severe illness and has a high mortality rate, ranging from 15 to 20%, because of more prolonged recovery and a faster progression of comorbidity caused by COVID-19 (9–11). Due to their relatively lower utilization of online social media, late-middle-aged adults may be sensitive to isolation and loneliness that are consequences of restrictive measures such as traffic restrictions and quarantine (12–15). Thus, they may suffer from more psychological stress during the COVID-19 pandemic; however, restrictive measures limit their access to mental health assistance (16). Moreover, previous studies found a high prevalence of mood and anxiety disorders and a heavy mental disorder burden in late-middle-aged adults, making them a vulnerable population for mental illness during COVID-19 (17, 18). The World Health Organization has warned that the risks of COVID-19 may generate greater mental health symptoms in these individuals during the pandemic and should receive more attention (19).

During other epidemics involving respiratory pathogens, such as severe acute respiratory syndrome, psychological symptoms among the geriatric population raised great concerns, and several personal and epidemic-related factors were associated with mental illness in late-middle-aged adults (20, 21). A recent study analyzed the psychological effects of COVID-19 on people over 60 years of age in China and found that 37.1% experienced depression and anxiety, with gender differences in emotional responses to the pandemic (22). Moreover, in late-middle-aged adults, an inverse relationship was found between age and mental health symptoms (23). However, a comprehensive profile of the mental health status of late-middle-aged individuals during the COVID-19 pandemic does not exist. The present study evaluated mental health outcomes among late-middle-aged adults during the COVID-19 pandemic by quantifying the magnitude of depression, anxiety, insomnia, and acute stress symptoms and analyzing potential risk factors that are associated with these mental health symptoms.



METHODS


Participants

The study was approved by the ethics committee of Peking University Sixth Hospital (Institute of Mental Health). Written informed consent was received online before the respondents began the questionnaire. This study follows the American Association for Public Opinion Research (AAPOR) reporting guidelines and the Strengthening the Reporting of Observational Studies in Epidemiology (STORBE) guidelines.

This cross-sectional, web-based study was conducted between February 28 and March 11 of 2020, during which the COVID-19 pandemic in China had stabilized and the cumulative number of confirmed cases reached a peak. A self-designed survey was released through the Joybuy web portal (http://www.jd.com/), a large commerce and information service platform with 0.44 billion active users in China by 2020. Among the 56,932 participants who provided informed consent and completed the questionnaire, 3,740 who were ≥ 50 years old completed all the survey questions. Ten participants who were infected with COVID-19 were excluded. Finally, a total of 3,730 late-middle-aged adults were included in the analyses.



Covariates and Outcomes

The survey lasted ~15 min and consisted of four parts that gathered information about demographic variables, asked epidemic-related questions, evaluated isolation conditions and social attitudes, and used standardized mental health-related scales. All questions in the questionnaire were introduced elsewhere (24).

The covariates used in this paper could be briefly categorized into the following five parts: (1) demographic characteristics, e.g., gender, living area, level of education, marital status, and monthly family income; (2) medical conditions, e.g., history of chronic diseases, history of psychiatric disorders, and family history of psychiatric disorders; (3) epidemic-related factors, e.g., participation in frontline work, family members or friends who were infected, family members or friends participating in frontline work, residence in Hubei Province, status of work or school resumption, and risk of exposure to patients due to occupational reasons; (4) experience with public health interventions, e.g., community control, traffic restrictions, and quarantine; and (5) concern and understanding of the COVID-19 pandemic. The levels of concern about and understanding of the COVID-19 pandemic were assessed using visual analog scales that ranged from 0 to 10, in which 0 indicated no concern or understanding and 10 indicated high concern about or understanding of the COVID-19 pandemic. The levels of concern about the COVID-19 pandemic were divided into two categories: scores > 5 were defined as highly concerned about the COVID-19 pandemic, and scores ≤ 5 were defined as not highly concerned about the COVID-19 pandemic.

The main mental health outcomes were depression, anxiety, insomnia, and acute stress symptoms, which were assessed in the fourth part of the survey using Chinese versions of the 9-item Patient Health Questionnaire (PHQ-9) (25), the 7-item Generalized Anxiety Disorder Scale (GAD-7) (26), the Insomnia Severity Index (ISI) (27), and the Acute Stress Disorder Scale (ASDS) (28). Participants were classified as endorsing the corresponding symptoms according to the following cut-offs: PHQ-9 (normal [0–4], mild [5–9], moderate [10–14], and severe [15–21] depression), GAD-7 (normal [0–4], mild [5–9], moderate [10–14], and severe [15–21] anxiety), ISI (normal [0–7], subthreshold [8–14], moderate [15–21], and severe [22–28] insomnia), and ASDS (acute stress symptoms [dissociative cluster score ≥ 9 and cumulative re-experiencing, avoidance, and arousal cluster scores ≥ 28]). All measures were validated for use in Chinese populations (26, 29, 30). Based on values established in the literature (24, 31), cut-off scores of 5 for the PHQ-9, 5 for the GAD-7, and 8 for the ISI were adopted to detect depression, anxiety, and insomnia symptoms, respectively.



Statistical Analysis

Descriptive statistics were used to analyze demographic characteristics and pandemic-related information. The prevalence of mild and moderate-to-severe depression, anxiety, insomnia, and acute stress symptoms are reported as percentages of cases in different populations among all and quarantined late-middle aged adults. χ2 tests were used to compare the prevalence of different mental health symptoms in stratified populations.

Respondents with missing values were removed from the multivariate logistic regression analysis. Multivariate logistic regression analysis was performed to calculate the adjusted odds ratios (AORs) and 95% confidence intervals (CIs) of the risk of mental health symptoms among all and quarantined late-middle-aged adults after adjusting for potential confounders, including demographic characteristics, medical conditions, epidemic-related factors, experience with public health interventions, and concern about and understanding of the COVID-19 pandemic. Analyses were conducted using SPSS 22 software. Statistical significance was set at p < 0.05, and all tests were two-tailed.




RESULTS


Demographic Characteristics

Table 1 shows the demographic characteristics of the 3,730 participants. The mean age of the sample was 54.44 ± 5.99 years. Of all participants, the majority were female (54.3%), married (91.9%), lived in urban areas (97.1%), and had a university degree or higher (67.1%). The proportions of late-middle-aged adults with a history of chronic disease, a history of psychiatric disorders, and a family history of psychiatric disorders were 24.0, 0.3, and 0.6%, respectively. Of all participants, 515 (13.8%) were frontline healthcare workers, 1,165 (31.2%) had family members or friends who were frontline workers, and 28 (0.8%) had family members or friends who were infected with COVID-19. Moreover, 3,508 (94.0%) participants were highly concerned about the COVID-19 pandemic, and 3,312 (88.8%) had a good understanding of the COVID-19 pandemic. Regarding isolation conditions, 3,435 (92.1%) participants experienced community control, 2,489 (66.7%) experienced traffic restrictions, and 737 (19.8%) had been quarantined.


Table 1. Demographic characteristics and pandemic-related information among late-middle-aged participants.
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Prevalence of Mental Health Symptoms in Late-Middle-Aged Adults

A total of 761 (20.4%) respondents reported depression symptoms, including 473 (12.7%) with mild depressive symptoms and 288 (7.7%) with moderate-to-severe depressive symptoms. A total of 1,011 (27.1%) respondents had anxiety symptoms, including 688 (18.4%) with mild anxiety and 323 (8.7%) with moderate-to-severe anxiety. A total of 1,027 (27.5%) respondents had insomnia symptoms, including 820 (22.0%) with mild insomnia symptoms and 207 (5.8%) with moderate-to-severe insomnia symptoms. A total of 791 (21.2%) respondents reported acute stress symptoms.

The prevalence of depression, anxiety, insomnia, and acute stress symptoms was high among the following groups of participants: (1) participants with a history of psychiatric disorders (depression, 72.7%; anxiety, 72.7%; insomnia, 54.5%; acute stress, 54.5%); (2) participants who experienced traffic restrictions (depression, 22.3%; anxiety, 29.0%; insomnia, 29.1%; acute stress, 22.5%); and (3) participants who had been quarantined (depression, 26.1%; anxiety, 33.2%; insomnia, 32.4%; acute stress, 25.9%). Individuals with a good understanding of the COVID-19 epidemic had a low prevalence of depression (19.1%), anxiety (26.1%), insomnia (26.6%), and acute stress (20.1%) symptoms. The following groups of late-middle-aged adults had a high prevalence of depression, anxiety, and acute stress symptoms: (1) those with a low income (0–4,999 yuan/month: depression [22.6%], anxiety [30.7%], acute stress [23.8%]; 5,000–11,999 yuan/month: depression [21.6%], anxiety [28.1%], acute stress [22.5%]); (2) residents of Hubei Province (depression, 29.9%; anxiety, 42.2%; acute stress, 29.9%); and (3) those who were likely to be exposed to patients who were infected with COVID-19 at work (depression, 38.0%; anxiety, 45.5%; acute stress, 35.5%). Additional details regarding the prevalence of mental health symptoms in the different populations are presented in Table 2. Additionally, the prevalence of mental health symptoms in the quarantined populations is presented in Supplementary Table 1.


Table 2. Categories of severity of anxiety, depression, insomnia, and acute stress in late-middle-aged adults stratified by pandemic-related factors.
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Factors Associated With Mental Health Symptoms in Late-Middle-Aged Adults

A total of 223 participants (6.0%) were excluded from the regression analysis because of missing data. Several personal factors were associated with mental health symptoms. Male participants (AOR = 0.83, 95% CI = 0.70−0.97, p = 0.020) and married individuals (AOR = 0.76, 95% CI = 0.58–1.00, p = 0.046) had a lower risk of insomnia symptoms. Compared with participants who had a family income ≥ 12,000 yuan/month, late-middle-aged adults with low income were more susceptible to the following mental health symptoms: (1) depression (0–4,999 yuan/month: AOR = 1.35, 95% CI = 1.04–1.76, p = 0.026; 5,000–11,999 yuan/month: AOR = 1.37, 95% CI = 1.11–1.69, p = 0.004); (2) anxiety (0–4,999 yuan/month: AOR = 1.48, 95% CI = 1.17–1.87, p = 0.001; 5,000–11,999 yuan/month: AOR = 1.35, 95% CI = 1.12–1.63, p = 0.002); and (3) acute stress (0–4,999 yuan/month: AOR = 1.44; 95% CI = 1.11–1.87, p = 0.006; 5,000–11,999 yuan/month: AOR = 1.40, 95% CI = 1.14–1.72, p = 0.001). Additionally, associations were found between the following factors: (1) a history of chronic disease and insomnia (AOR = 1.51, 95% CI = 1.27–1.80, p < 0.001); (2) a history of psychiatric disorders and depression (AOR = 6.56, 95% CI = 1.62–26.56, p = 0.008); (3) a history of psychiatric disorders and anxiety (AOR = 5.01, 95% CI = 1.25–20.12, p = 0.023); and (4) a family history of mental disorders and anxiety (AOR = 2.96, 95% CI = 1.22–7.21, p = 0.017).

Participants who were likely to be exposed to patients who were infected with COVID-19 at work had a higher mental health risk than participants without a risk of exposure to patients who were infected with COVID-19. The AORs were as follows: (1) 2.57 (95% CI = 1.67–3.97, p < 0.001) for depression; (2) 2.39 (95% CI = 1.58–3.61, p < 0.001) for anxiety; and (3) 2.05 (95% CI = 1.32–3.16, p = 0.001) for acute stress. Additionally, participants with family members or friends who were infected with COVID-19 had a higher risk of acute stress (AOR = 2.28, 95% CI = 1.00–5.20; p < 0.050), and Hubei residents had a higher risk of anxiety symptoms (AOR = 1.63, 95% CI = 1.11–2.40, p = 0.012).

Participants who were quarantined exhibited a higher risk for all mental health symptoms after adjustment (depression: AOR = 1.35, 95% CI = 1.10–1.67, p = 0.005; anxiety: AOR = 1.28, 95% CI = 1.06–1.55, p = 0.012; insomnia: AOR = 1.30, 95% CI = 1.07–1.57, p = 0.007; acute stress: AOR = 1.36, 95% CI = 1.11–1.67, p = 0.003). Participants who experienced traffic restrictions reported depressive symptoms (AOR = 1.28, 95% CI = 1.04–1.57, p = 0.018) when compared with participants without traffic restrictions. In quarantined late-middle-aged adults, lower family income was associated with a higher risk for developing the following mental health symptoms: (1) depression (0–4,999 yuan/month: AOR = 2.77, 95% CI = 1.55–4.95, p = 0.001; 5,000–11,999 yuan/month: AOR = 1.92, 95% CI = 1.19–3.08, p = 0.008); (2) anxiety (0–4,999 yuan/month: AOR = 2.27, 95% CI = 1.35–3.84, p = 0.002; 5,000–11,999 yuan/month: AOR = 1.68, 95% CI = 1.10–2.56, p = 0.017); and (3) acute stress (0–4,999 yuan/month: AOR = 1.95, 95% CI = 1.10–3.44, p = 0.022; 5,000–11,999 yuan/month: AOR = 1.74, 95% CI = 1.10–2.75, p = 0.017). However, a lower education level resulted in a lower risk for depression (AOR = 0.53, 95% CI = 0.41–0.83, p = 0.005) and acute stress (AOR = 0.64, 95% CI = 0.41–0.98, p = 0.040). The detailed results of the multivariate analysis of the risk factors associated with mental health symptoms in quarantined late-middle-aged adults are shown in Supplementary Table 2.

Moreover, participants who had a good understanding of the COVID-19 pandemic were less vulnerable to depression (AOR = 0.55, 95% CI = 0.42–0.73, p < 0.001), anxiety (AOR = 0.65, 95% CI = 0.50–0.85, p = 0.002), insomnia (AOR = 0.67, 95% CI = 0.52–0.87, p = 0.003), and acute stress (AOR = 0.66, 95% CI = 0.50–0.88, p = 0.004). The detailed results of the multivariate analysis of the risk factors associated with depression, anxiety, insomnia, and acute stress symptoms in late-middle-aged adults during the COVID-19 pandemic are shown in Table 3.


Table 3. Multivariable regression analysis of the risk factors associated with depression, anxiety, insomnia, and acute stress symptoms in late-middle-aged adults during the COVID-19 pandemic.
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DISCUSSION

This cross-sectional survey enrolled 3,730 respondents and determined the prevalence of mental health symptoms among late-middle-aged adults in China during the COVID-19 pandemic. Overall, 20.4, 27.1, 27.5, and 21.2% of late-middle-aged adults reported depression, anxiety, insomnia, and acute stress symptoms, respectively. After controlling for confounding factors, including demographic characteristics and pandemic-related factors, quarantine experience and the level of understanding of the COVID-19 pandemic were associated with all four mental health outcomes. Participants with a low income and who had COVID-19 exposure risk at work had a remarkably high risk of depression, anxiety, and acute stress symptoms. These findings may help understanding about the impact of the COVID-19 pandemic on mental health in late-middle-aged adults and provide information for stratified psychological prevention and intervention strategies.

Previous studies have mainly focused on young and middle-aged adults (32–34). The mental health status of late-middle-aged adults has been relatively understudied. The present study found that approximately one-fifth (20.4%) to one-quarter (27.5%) of late-middle-aged adults experienced mild-to-severe mental health symptoms, including anxiety, depression, insomnia, and acute stress, during the COVID-19 pandemic in China. The prevalence of anxiety and acute stress in the present study was comparable to another study in late-middle-aged Australian adults, but the prevalence of depressive symptoms in Australia was higher than in the present study, which may be attributable to cultural differences and different measures (35). A previous study of 1,556 adults aged ≥ 60 years reported that 37.1% had anxiety or depression symptoms during the COVID-19 crisis (22). We found that 30.1% of late-middle-aged adults had depression or anxiety symptoms (17.4% of the participants had both depression and anxiety, 3.0% participants had depression only, and 9.7% participants had anxiety only), which was similar to but slightly lower than previous findings. These differences may have resulted from the distinct study design, different demographic characteristics of the population, and the time of data collection during the COVID-19 pandemic. Compared with young individuals from the same sample, the prevalence of mental health symptoms was lower in late-middle-aged adults (24). Older adults had a high prevalence of a history of chronic disease and low monthly family income, whereas more young individuals had family members or friends who were infected with COVID-19, had been quarantined, and were more likely to be exposed to patients who were infected with COVID-19, which increased the risk of mental health symptoms during the pandemic (24). We speculate that resilience is important when late-middle-aged adults confront the COVID-19 pandemic (36, 37). Further studies are needed to investigate the prevalence of mental health symptoms in late-middle-aged adults and to compare mental health outcomes in different populations during this public health emergency.

The present study identified several factors that were strongly associated with mental health symptoms in late-middle-aged adults during the COVID-19 pandemic. Notably, individuals with quarantine experience had a higher risk of all reported mental health symptoms. Moreover, low family income was associated with several mental health symptoms in quarantined participants. Quarantine has emerged as an effective public health measure to restrain the spread of COVID-19 infection, but it can hamper access to basic supplies, disrupt information flow, and increase both fear and anxiety (38, 39). Additionally, quarantine experience also leads to social isolation and a sense of loneliness, especially for geriatric populations who may be less comfortable using online tools (12, 13, 15, 40). Increases in proinflammatory immune responses and decreases in antiviral immune responses may be involved in the mechanism that underlies the impact of quarantine experience on mental health outcomes (13, 41). Several strategies could be developed to cope with the negative affect caused by quarantine. First, the quarantine period should be as short as possible because longer quarantine periods are associated with poorer psychological outcomes (38). Second, adequate supplies need to be provided to late-middle-aged adults, especially those who are impoverished. Third, social connections need to be enhanced, such as regular phone calls and suitable online applications (12, 42). Fourth, regular physical activity and mindfulness practices should be implemented during the pandemic (40, 43).

Understanding COVID-19-related information and being cognizant of exposure risk at work were two other important risk factors for mental health symptoms in late-middle-aged adults. Similar to previous findings, most of the participants had a good understanding and knowledge of the pandemic (44). Our findings showed that a good understanding of the COVID-19 pandemic could help relieve mental health symptoms, including depression, anxiety, insomnia, and acute stress. This indicates the need to disseminate pandemic-related information to the late-middle-aged population during the pandemic (45, 46). Additionally, compared with participants who did not have a risk of exposure to COVID-19 patients at work, late-middle-aged adults who were potentially exposed to COVID-19 patients at work had a higher risk of developing depression, anxiety, and acute stress. This finding is consistent with previous studies of the general population, healthcare workers, and technical staff (24, 47, 48), thus demonstrating that providing more personal protective equipment for people with jobs that have a high exposure risk can improve well-being during the COVID-19 pandemic.

Some demographic characteristics, especially income level, were associated with mental health symptoms. Low income was associated with a higher risk of depression, anxiety, and acute stress symptoms. Poverty leads to an increase in the prevalence of mental health symptoms (49, 50). Past experience suggests that the consequences of economic downturns can be devastating for the elderly (51). During the pandemic, income losses can destroy work plans, increase life burdens, and render people more susceptible to mental illness (51, 52). Therefore, late-middle-aged adults with a low family income should receive more access to social support. In the present study, a history of chronic disease was not a significant risk factor for depression, anxiety, or acute stress symptoms. Late-middle-aged adults with chronic disease only exhibited insomnia symptoms, which contradicts a survey in the Spanish population aged ≥ 60 years that reported a higher prevalence of depressive and anxiety symptoms in individuals with chronic disease (53). These disparate findings can be partially explained by differences in age and living area. Most of the participants in the present study were relatively young and lived in urban areas. Therefore, they may have fewer comorbidities and can receive medical assistance more easily. This indicates that sufficient medical care, including mental health services, is necessary for this population.

The present study has limitations. First, selection bias may be unavoidable because of the use of an online social media application to recruit participants. The survey was conducted among internet users who were highly educated and more concerned about the pandemic; thus, the representativeness of the sample might be limited. Second, all the variables were only self-reported and not confirmed with validated tools, which may inflate the relationship between those factors and mental health symptoms. Third, this was a cross-sectional study that lacked a longitudinal follow-up. Dynamic changes in mental health symptoms among late-middle-aged adults during different phases of the COVID-19 pandemic are unknown. Long-term psychological implications in this population should be investigated further.



CONCLUSIONS

In conclusion, late-middle-aged adults had a relatively high prevalence of depression, anxiety, insomnia, and acute stress symptoms during the COVID-19 pandemic in this survey. Factors such as quarantine experience, the level of understanding of the COVID-19 pandemic, risk of exposure to patients with COVID-19 at work, and economic status were associated with mental health symptoms in late-middle-aged adults. These findings indicate that mental health symptoms are common among late-middle-aged adults during the COVID-19 pandemic. Stratified interventions to promote well-being in late-middle-aged adults should be implemented during the pandemic. Future studies are needed to explore the long-term effects of COVID-19 on mental health in late-middle-aged adults.
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796 (818) 115(11.8) 62(6.4)
1,884 (80.7) 296 (12.7) 154 (6.6)

2,729 (79.4) 445 (13.0) 261 (7.6)
240(81.4) 28(05) 2702

1,935 (77.7) 351 (14.1) 203 (82)
1,034 (83.9) 122(9.8) 85 (6.8)

545(73.9) 108 (14.7) 84(11.4)
2,424 (81.0) 365 (12.2) 204 (6.8)

2,800 (80.1) 437 (12.5) 262 (7.5)
160 (72.1) 36(162) 26(11.7)

2,681 (80.9) 398 (12.0) 233 (7.0)
283(689) 75(17.9) 55(13.2)

0912

0.081

0.136

0.122

0.001

0178

<0.001

0.059

0.014

0122

0.641

0.003

0.187

<0.001

0.435

<0.001

<0.001

0.004

<0.001

Anxiety®

Participants, no. (%)

Normal Mild

2,719 (72.9) 688 (18.4)

1,253 (73.5) 805 (17.9)
1,466 (72.4) 383 (18.9)

2,648 (73.1) 663 (18.3)
71(66.4)  25(23.4)

874(71.1)  235(19.1)
1,845 (73.8) 453 (18.1)

2,505 (73.1) 632 (18.4)

214(709) 56 (18.5)
615(69.3) 181 (20.4)
1,253 (71.9) 329 (18.9)
851(77.4) 178(162)
648(723) 166(185)
1,995 (73.6) 489 (18.0)
76(623)  33(27.0)
3(273)  4(36.4)
2,700 (73.2) 679 (18.4)
16(852)  5(17.2)
13(56.5)  9(39.1)
2,686 (73.1) 672 (183)
2067.1) 7200
351(68.2) 105(20.4)

2,368 (73.7) 583 (18.1)

18(64.3) 5(17.9)
2,701 (73.0) 683 (18.4)

827 (71.0) 226(19.4)
1,802 (73.8) 462 (18.0)

85(57.8 39(265)
2,634 (73.5) 649 (18.1)

764 (73.8) 176(17.0)
486(719) 128(18.9)
553(70.8) 155(19.8)
916(74.0) 229 (185)
66(545) 34(28.1)

60759 14(17.7)

723(743) 178(183)

1,781 (74.2) 423(18.1)

2,496 (72.7) 640 (18.6)
203(756) 48(16.3)

1,767 (71.0) 482 (19.4)
952 (76.7) 206 (16.6)

492(668) 148 (20.1)
2,227 (74.4) 540 (18.0)

2,563 (73.1) 645 (18.4)
156(703) 43 (19.4)

2,449 (73.9) 598 (17.9)
270(646) 95 (22.7)

Moderate
to severe

3238.7)

146 (8.6)
177 87)

312(86)
11(10.3)

120 (9.8)
203 8.1)

291 (8.5)
32(10.6)

92 (10.4)
160(9.2)
71(65)

82(9.2)
228(8.4)
13(10.7)

4(36.4)
311(8.4)
8(27.6)

1(4.3)
31486
8(22.9)

59(11.5)
264 (8.2)

5(17.9)
318(86)

112(9.6)
21182)

23(15.6)
300 8.4)

95(9.2)
62(9.2)
73(9.3)
93(7.5)

21(17.4)

5(63)

72(7.4)
180 (7.7)

2998.7)
248.1)

240 0.6)
83(6.7)

97 (132)
226 (7.6)

300 (8.6)
23(10.4)

270(82)
53(12.7)

0.422

0.123

0.086

0.407

<0.001

0.021

< 0.001

0.022

0.009

0.304

0.077

<0.001

0353

<0.001

0.277

<0.001

< 0.001

0.364

<0001

Insomnia®
Participants, no. (%)

Mild Moderate

to severe

Normal

2,703 (72.5) 820 (22.0) 207 (6.5)

1,256 (73.7) 364 (21.4) 84 (4.9)
1,447 (71.4) 456 (22.5) 123 (6.1)

2,631 (72.6) 796 (22.0) 196 (5.4)
72(67.3)  24(22.4) 11(10.3)

838(72.3) 269(219) 72(5.9)
1,815 (72.6) 651 (22.0) 135 (5.4)

2,503 (73.0) 739 (21.6) 186 (5.4)
200(662) 81(268) 21(7.0)

633(71.8) 200 (22.5) 50 (5.6)
1,248 (71.6) 396 (22.7) 98 (5.6)

817 (74.3) 224(20.4) 59(5.4)
598(66.7) 232(26.9) 66 (7.4)
2,008 (74.8) 558 (20.6) 126 (4.6)
77(63.1) 30(24.6) 15(12.3)
5@55  2(182) 4(36.4)
2,685 (72.8) 808 (21.9) 197 (6.3)
13(44.8)  10(345) 6(207)
16(69.6) 4(17.4) 3(130)

2,666 (72.6) 807 (22.0) 199 (5.4)
21(60.0) 9@57) 5(143)

354 (68.7) 129(25.0) 32(6.2)
2,349 (73.1) 691(21.5) 175 (5.4)

17(60.7) 8(286) 3(10.7)
2,686 (72.6) 812 (21.9) 204 (5.5)

814(69.9) 288 (24.7) 63(5.4)
1,889 (73.6) 532 (20.7) 144 (5.6)
98(667) 40(27.2) 9(6.1)

2,605 (72.7) 780 (21.8) 198 (5.5)
745 (72.0) 222 (21.4) 68(6.6)
476 (70.4) 160 (23.7) 40 (5.9)
564 (722) 178(22.8) 39(6.0)
918(742) 260 (21.0) 60 (4.8)
80(66.1) 31(256) 10(8:3)
57(122)  20(253) 2(25)

T14(734) 217 (22.9) 42(43)

1,706 (73.1) 493 (21.1) 135 (5.8)

2,482 (72.3) 759 (22.1) 194 (5.6)
221(749) 61(20.7) 13(4.4)

1,765 (70.9) 580 (23.3) 144 (5.8)
938(75.6) 240 (19.3) 63 (5.1)

498(676) 181(24.6) 58(7.9)
2,205 (73.7) 639 (21.3) 149(5.0)

2,548 (72.6) 768 (21.9) 192 (5.5)
155(69.8) 52(23.4) 15(6.8)

2,431 (73.4) 705 21.3) 176(5.9)
272(65.1) 115(27.5) 31(7.4)

0.119

0.224

0.839

0.011

0.278

< 0.001

< 0.001

0.240

0.041

0.162

0.017

0.108

0.343

0.504

0.327

0.003

0.001

0.363

<0.001

Acute stress?
Participants, no. (%)

Normal  Stressed p°

20,30 (78.8) 791 (21.2)

0283
1,856 (79.6) 348 (20.4)
1,583 (78.1) 443 (21.9)

0427
2,858 (78.9) 765 (21.1)
81(757)  26(24.3)

0587
962 (783) 267 (21.7)
1,977 (79.0) 524 (21.0)

0878
2,700 (78.8) 728 (21.2)
239 (79.1) 63 (20.9)

< 0.001
677 (762) 211(28.8)
1,350 (77.5) 392 (22.5)
912(829) 188(17.1)

0.132
602(772) 204(22.8)
2,157 (79.5) 555 (20.5)
0738 32(262)

0002
5455  6(54.5)
2,916(79.0) 774 (21.0)
18(62.1) 11379

0511
19(82.6) 4(174)
2,805 (78.8) 777 (21.2)
25714 10(28.6)

0086
391 (759) 124 (24.1)
2,548 (79.3) 667 (20.7)

0019
17(60.7)  11(393)
2,922 (78.9) 780 (21.1)

0439
909 (78.0) 256 (22.0)
2,030 (79.1) 535 (209)

0008
108 (70.1) 44 (29.9)
2,836 (79.2) 747 (208)

0.342
803(77.6) 232 (22.4)
536 (79.3) 140(20.7)
606(77.6) 175 (22.4)
994 (80.3) 244 (19.7)

<0.001
78(645)  43(35.5)
63(79.7)  16(20.3)
799 (82.1) 174(17.9)
1,853 (79.4) 481 (20.6)

0704
2,704 (78.7) 731 (21.3)
235(79.7) 60 (20.3)

0006
1,929 (77.5) 560 (22.5)
1,010 (81.4) 231 (18.6)

< 0.001
546 (74.1) 191(259)
2,393 (80.0) 600 (20.0)

0.004
2,781 (79.3) 727 (20.7)
158 (71.2) 64 (28.8)

< 0.001

2,645 (79.9) 667 (20.1)
294 (703)  124(29.7)

COVID-19, coronavirus disease 2019, *Scores of 5-9 on the Patient Health Questionnaire~9 were defined as mild depression, and scores of > 10 were defined as moderate-to-severe depression. ®Scores of 5-9 on the Generalized
Anxiety Disorder—7 were defined as mild anxiety, and scores of > 10 were defined as moderate-to-severe anxiety. © cores of 8~14 on the Insomnia Severity Index were defined as subthreshold insomnia, and scores of = 15 were defined
as moderate-to-severe insomnia. “Acute stress symptoms were defined as having an Acute Stress Disorder Scale dissociative cluster score of > 9 and cumulative re-experiencing, avoidance, and arousal cluster scores of > 28. °x2

tests were used to compare the prevalence of mild-to-severe mental health symptoms in different populations. 1 ¥ = USDS0.14.
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