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Objectives: Mental health is the cornerstone of public health, particularly for older adults. There is a clear need to examine the impact of COVID-19 on mental health among older adults in South Korea, where the incidence of COVID-19 was relatively low and widespread transmission was controlled without a national lockdown.
Methods: This analysis included a total of 1917 participants from the Experience Survey on Healthcare Use of Older Adults, which was conducted for adults aged 65 years or older by face-to-face interview.
Results: The results showed that older adults with a good understanding of COVID-19 public health measures were less likely to experience mental health problems. In contrast, those with a greater risk perception of contracting COVID-19 had higher odds of experiencing tension and anxiety in addition to sadness and depression. Older adults who had a greater fear of COVID-19 and perceived higher-risk of contracting COVID-19 experienced more sleep problems.
Conclusion: The findings provide new evidence on the factors that influence the mental health of older adults in South Korea during the pandemic and suggest the development of policy interventions.
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INTRODUCTION
The coronavirus 2019 (COVID-19) pandemic has affected the health of older adults, leading to a public health crisis [1]. Because individuals experience fear, worry, and stress from unpredictable situations and the extensive public health measures such as social distancing, there is an increasing global concern for mental health [1]. Recent studies reported that anxiety, depression, and sleep problems increased significantly after the COVID-19 outbreak [2, 3]. Some reports suggested that older adults are one of the most vulnerable groups experiencing negative psychological and mental health consequences of the COVID-19 pandemic [2, 4–7]. The World Health Organization (WHO) warned that the spread of coronavirus would have a negative impact on mental and psychological stability especially among vulnerable groups such as older adults [6]. The United Nation (UN) also stressed that, although the COVID-19 pandemic first caused a physical health crisis, repeated blockades and quarantine measures would lead to increasingly widespread loneliness and isolation [7].
The COVID-19 pandemic could affect the mental and psychological health of older adults for various reasons. First, a fear of contracting the virus and isolating oneself out of fear could increase anxiety and depression. Older adults have a high risk of contracting COVID-19 due to decreased immunity [8]. If they are infected, they can experience a wide range of physical and mental health problems, as older adults have a higher likelihood of having a chronic disease compared to other age groups and might have a severe response to the virus [9, 10] Second, public health measures such as lockdown, social distancing, and self-isolation limit older adults’ social interactions with others, which could increase psychological problems such as anxiety and depression [5, 11]. Unlike the younger generation, which maintains their daily life through economic activities and non-face-to-face contact through various social media outlets during the pandemic, older adults have experienced social isolation and loss of emotional support [12]. Participation in social gatherings and sports clubs decreases the risk of depression of older adults as it leads to emotional and social support and exchanges with people with similar interests and social value [13]. Third, the ongoing COVID-19 pandemic has interrupted the economic flow and economic stability at the societal level and has led to unemployment and economic loss at the individual level [14], both of which can cause mental and psychological problems [15–17]. Finally, people are likely to face an overabundance of information and a rapid spread of inadequate and inaccurate information during the pandemic [18, 19]. The massive infodemic causes people to believe inaccurate information, which might increase their concerns about the virus, fear, and stress [18, 20].
Empirical studies have identified risk factors of psychological and mental health issues among the older population, including female [21], poor social relationship, no support from friends or relatives [22, 23], low socio-economic status, worsening socio-economic circumstances [24], and economic crisis [16]. A Chinese study on the mental health impacts of COVID-19 found that whereas individuals who were female and had higher education experienced greater psychological problems, a good local public health system was likely to reduce the risk of psychological problems [25]. An international study suggested that women and individuals living alone, along with pandemic-related factors such as being separated from family or close friends, were associated with a higher likelihood of depression [26]. Another study in the U.K. found that while living alone was associated with a higher likelihood of depression, financial problems, lower income, and deprivation were also associated with depression and anxiety [27]. Studies in Canada and Spain also reported that economic losses increased emotional distress among older adults [9, 28]. Considering that mental health is the cornerstone of public health, even more so among older adults, there is a clear need to address the individual and environmental factors of mental health to develop and implement appropriate policies for mental healthcare [5, 11].
Although the COVID-19 situation has rapidly changed in South Korea, the incidence of COVID-19 infection was relatively low compared with that of other countries during the first year of the global pandemic and South Korea has been considered to show successful control of the widespread transmission without a national lockdown, leading to higher adherence and trust of COVID-19-related public health measures [29, 30]. As the impacts of COVID-19 on mental health among Korean older adults are unknown, understanding which factors are associated with older adults’ mental health are valuable. mental health among older adults in South Korea is valuable. Therefore, this study aimed to examine the risk and protective factors of mental and psychological health, especially tension and anxiety, sadness and depression, and sleep problem in older adults in South Korea during the COVID-19 pandemic.
METHODS
Data
This study used the Experience Survey on Healthcare Use of Older Adults during the COVID-19 Pandemic (the COVID-19 Survey) from the project “Korea Health Care System Performance” conducted by the Korea Institute for Health and Social Affairs (KIHASA). The purpose of this project was to assess the performance of the healthcare system at the national level and the impact of COVID-19 on health care use, social risk responses, and mental health among older adults in South Korea. The survey data was collected between 11 November 2020 and 5 December 2020 by face-to face interview using a pretested structured questionnaire and the Computer-Assisted Personal Interviews (CAPI) methodology. A total of 2000 participants were sampled in 30 regions stratified into 17 metropolitan cities and provinces to ensure national representation. As of October 2020, the number of samples was allocated in proportion to the square root according to the Ministry of Public Administration and Security’s “Resident Registration Population Status” for a total of 30 regions. The districts were randomly selected in each region, and the participants were selected based on the pre-allocation by gender and age group. The questionnaires were prepared based on the existing surveys. The questionnaires on self-reported health and chronic diseases were referenced from nationally representative survey data including the National Health and Nutrition Examination Survey and the Korea Health Panel. The questionnaire on social contact changes, fear of COVID-19, risk of COVID-19 infection, and mental health were adapted from the Survey of Health, Aging, and Retirement in Europe (SHARE). The COVID-19 survey was conducted in compliance with the COVID-19 quarantine guidelines, such as wearing a mask, and all survey participants provided written informed consent. Face-to-face data can give more accurate information compared with the surveys conducted online during the COVID-19 pandemic, which may exclude older people with limited internet access. A total of 1917 participants from the Experience Survey on Healthcare Use of Older Adults during the COVID-19 pandemic who were over the age of 65 were included in the analyses in this study. The Institutional Review Board (IRB) of the KIHASA approved the protocol (KIHASA No. 2020-76), and all participants provided written informed consent prior to the survey.
Dependent Variables
Three aspects of mental health were assessed: tension and anxiety, sadness and depression, and sleep problems. Concerning tension and anxiety, the participants were asked, “Have you ever been nervous or anxious in the past month?” If they answered “Yes,” they were asked, “How is it compared to before the COVID-19 outbreak (January 2020)?” Respondents chose one of the three responses: “I felt less,” “I felt no different,” and “I felt more.” Similarly, questions about sadness and depression were asked. We began with “Have you ever been sad or depressed in the past month?” and then asked “How is it compared to before the COVID-19 outbreak?” Finally, concerning sleep problems, the participants were asked, “Have you slept poorly in the past month?” and if they answered “Yes,” they were asked, “How is it compared to before the COVID-19 outbreak?” This study defined an individual having a mental health problem due to the COVID-19 outbreak if they answered “I felt more” to each additional question.
Predictor Variables
Predictor variables included possible factors affecting the mental health of older adults such as socio-demographic characteristics, health conditions, fears of COVID-19, infection with COVID-19, changes in social activities after the COVID-19 outbreak, reduction in household income, and awareness of quarantine protocols. Socio-demographic characteristics included gender, age (i.e., 65–69 years, 70–74 years, and 75 years or above), marital status (i.e., married or single/bereaved/divorced/separated), cohabitation with children, residential area (i.e., urban, or rural), economic activity status (i.e., one’s own business, employed by others for wages, or helping one’s family or relative for more than 18 h a week without receiving money), educational attainment (i.e., below and above middle school completion), and household income levels. In the overall study group, 299 participants did not respond with the amount and only answered by income category; therefore, income was divided into three groups: less than 1 million won (approximately 868 US dollars), less than 2 million won, and more than 2 million won. Health status was assessed using self-reported health (SRH) and the number of chronic diseases currently receiving treatment. SRH was divided into two categories: good (including very good, good, fair) and poor (including poor and very poor).
For the perceptions of COVID -19, three questions were asked. First, the fear of COVID-19 was assessed with the following question “How afraid are you of the Coronavirus?” and the choices were “never afraid,” “not afraid,” “moderate,” “afraid,” and “very afraid.” If the respondents answered “afraid” and “very afraid,” the answer was defined as a fear of COVID-19. Regarding the risk of COVID-19 infection, the participants were asked “How likely do you think you are going to get the coronavirus?” and “How likely do you think your family are going to get the coronavirus?” The responses were “very low,” “low,” “moderate,” “high,” and “very high.” In case the participants responded “high” or “very high” to either of the two questions, their infection risk perception was defined as high. The correlation between the individual’s own infection risk and family infection risk variable was 0.66, indicating the risk of multicollinearity; therefore, these two variables were combined (Cronbach’s alpha coefficient = 0.80). Infection with COVID-19 was measured including themselves, household members, relatives and friends, as only one participant reported that they had been infected, which is similar to the official infection rate as of 5 December 2020 (approximately 0.06%). Regarding changes in social activities, the participants were asked about how often they have done the following activities compared with before the outbreak: shopping, walking, gathering (more than 5 people), and visiting other family members such as relatives. Their response options were “less than before the outbreak,” “about similar,” and “more than before the outbreak”. The decrease in household income after the COVID-19 outbreak was defined as a decrease in the range of one-million-won unit (up to 9 million won in units of 1 million won and over 9 million won). Household income before the COVID-19 outbreak was measured retrospectively.
Awareness, trust, and satisfaction of COVID-19-related public health measures were included as predictor variables for examining the impacts on older adults’ mental health. For each of the items, the participants were asked the following questions: “I am well aware of COVID-19 related quarantine activities,” “I trust COVID-19 related quarantine activities,” and “I am satisfied with the COVID-19 related quarantine activities.” There were five possible response options: “strongly disagree,” “disagree,” “neutral,” “agree,” and “strongly agree.” Based on the respondent’ original response we re-classified the answers into two categories: agree (strongly agree, agree) and disagree (neutral, disagree, strongly disagree). The correlation between trust and satisfaction variables was found to be 0.67, indicating a multicollinearity risk. Since the regression results were similar when each variable of trust and satisfaction was included separately, the final analytic model only included trust. The analysis excluded 83 people who did not answer household income including before the COVID-19 outbreak and at the time of measurement.
Statistical Analyses
Three different logistic regression analyses were performed on each predictor variable to identify risk factors that increased tension and anxiety, sadness and depression, and sleep problems after the COVID-19 outbreak among Korean older adults. The analyses applied the strata and weights used in sampling and were analyzed using STATA 12.0.
RESULTS
Table 1 presents the descriptive characteristics of the 1917 survey participants. Of the total 1917 respondents, 827 were males and 1090 were females, and the weighted percentages were 43.1% and 56.9%, respectively. Approximately 10.4% of men and 11.2% of women reported that they experienced tension and anxiety after the COVID-19 outbreak. After the COVID-19 outbreak, 11.5% of the participants stated that they experienced sadness and depression and 9.6% of the respondents stated that they had trouble sleeping. Approximately 62.5% stated that they were afraid of COVID-19 and 36.8% of the respondents reported being afraid that they or their family members were highly likely to contract COVID-19. Approximately 1.7% replied that they or their household members, relatives, or friends were infected with SARS-CoV-2. Regarding social activity, 66.6% of the total respondents stated that shopping declined after the COVID-19 outbreak. Approximately 55.8% of the total respondents stated that walking decreased after the COVID-19 outbreak. Gathering with five and more people declined by 84.4% among all participants. Approximately 81.9% of the respondents reported a decrease in family visits after the COVID-19 outbreak. Approximately 57.2% of the respondents reported that they had a good understanding of the COVID-19 public health measure, and almost 70% showed trust in the current public health measure.
TABLE 1 | Descriptive characteristics of the study participants, (The COVID-19 survey, South Korea, 2020).
[image: Table 1]The results of the logistic regression for tension and anxiety, sadness and depression, and sleep problems are presented in Table 2. Tension and anxiety were higher among the participants who reported poor SRH (OR: 2.06, 95%CI: 1.38–3.09), were afraid of COVID-19 (OR: 2.20, 95%CI: 1.34–3.62), and thought that they or their families were at a high risk of contracting COVID-19 (OR: 2.04, 95%CI: 1.41–2.95). In addition, tension and anxiety were higher among the participants who or whose acquaintance experienced COVID-19 infection (OR: 3.14, 95%CI: 1.18–8.36). Regarding social activities, tension and anxiety was higher among participants who had decreased their amounts of shopping after the COVID-19 outbreak (OR: 2.55, 95%CI: 1.52–4.28). Tension and anxiety were lower among participants who responded that they were well aware of the COVID-19 public health measures (OR: 0.56, 95%CI: 0.39–0.79) whereas their trust in the COVID-19 public health measures did not have a statistically significant impact.
TABLE 2 | Odds ratios (ORs) and 95% confidence intervals (CIs) from logistic regression models examining mental health after COVID-19 outbreak among older adults, (The COVID-19 survey, South Korea, 2020).
[image: Table 2]Sadness and depression were lower among participants residing in rural areas, but higher among older adults with poor SRH and single chronic condition (OR: 2.48, 95%CI: 1.72–3.59; OR: 1.67, 95%CI: 1.06–2.62). Experiencing sadness and depression was higher among those who were afraid of the COVID-19 and thought they or their families were at a high risk of contracting COVID-19 (OR: 1.70, 95%CI: 1.10–2.62). The decrease of household income after the COVID-19 outbreak had a significant impact on sadness and depression (OR: 1.48, 95%CI: 1.03–2.12). Similar to the results for tension and anxiety, sadness and depression were lower among older adults who responded with a good understanding of the COVID-19 public health measures (OR: 0.56, 95%CI: 0.40–0.79); however, their trust in the COVID-19 public health measures did not have a statistically significant impact.
The frequency of sleep problems was higher among participants with poor SRH, single chronic condition, who were afraid of COVID-19, who thought that they or their families were at a high risk of contracting COVID-19, and who or whose acquaintance experienced COVID-19 infection. In addition, sleep problem was more frequent among participants who had decreased their time of shopping after the COVID-19 outbreak and had fewer visits from other family members after the COVID-19 outbreak. The odds of experiencing sleep problems were higher when household income decreased after the COVID-19 outbreak (OR: 1.80, 95%CI: 1.23–2.64). Understanding of or trust for public health measures did not have a statistically significant impact.
DISCUSSION
Using the recent face-to-face survey data from the Experience Survey on Healthcare Use of Older Adults during the COVID-19 pandemic, this study investigated factors affecting the mental health of Korean older adults, such as tension and anxiety, sadness and depression, and sleep problems, during the ongoing pandemic. Our results revealed that older adults who had a good understanding of COVID-19 public health measures were less likely to experience tension and anxiety. In addition, those who thought that they and their family were at a greater risk of contracting COVID-19 were more likely to experience tension and anxiety. Additionally, older adults who experienced reduced social interactions had higher odds of tension and anxiety. Older adults who had a good understanding of COVID-19 control measures were less likely to suffer from sadness and depression whereas those who perceived themselves and their family members to be at a greater risk of contracting COVID-19 had higher odds of experiencing sadness and depression. Korean older adults who had a greater fear or perceived higher-risk of contracting COVID-19 in addition to those whose household income had decreased since the outbreak were more likely to experience sleep problems. Amid the ongoing global pandemic, academic and social interests are increasing concerning the impact of COVID-19 on older adults’ mental health; however, research on the older populations in South Korea has been relatively limited. The findings from the present study provide new evidence on the factors that influence older adults’ mental health during the pandemic and suggests the implementation of policy interventions to improve their mental health.
Our study yields several important findings that can be used to inform future mental health policy for older adults. First, we found that the higher the fear of COVID-19 and the higher the perceived risk of COVID-19 for them and their family members, the greater the negative effects on their mental health, including tension and anxiety, sadness and depression, and sleep problems. These results indicate that as the epidemic continues, older adults who are more fearful and concerned about the risk of infection are continuously exposed to stressful circumstances that may further negatively affect their mental health. Previous studies also showed that quarantine policies such as containment and social distancing might affect mental health; concerns about the global pandemic and decline of social trust significantly increase loneliness and cause more serious mental health problems among older adults [31, 32]. Additionally, concerns about COVID-19 have a greater impact on individuals’ mental health than the virus itself [32].
Older adults are the most vulnerable group to COVID-19 and are at a risk of high fatality rates from the virus. Individuals aged 60–69 years and 80 years and above have fatality rates of 3.6% and 18%, respectively, which are relatively higher than rates of other age groups [9]. Therefore, negative emotions such as fear of infectious diseases, social alienation (disconnection), stigma, and stress are factors that threaten mental health of the older population, along with physical health problems caused by the COVID-19 infection [33]. Recent studies have indicated that individuals aged 60 years or above are most vulnerable to stress responses from the spread of COVID-19 [34, 35]. This adaptive response in the presence of danger eventually leads older adults to experience a wide range of mental health problems, including sadness, depression, and sleep problems. The government should develop effective strategies to provide essential information and education to improve the mental health of older adults amid the ongoing pandemic. Scientific and easy-to-understand information about infectious diseases should be provided to help reduce fear and perceived risk for ensuring the mental stability of older adults and especially older adults who experienced COVID-19 infection.
The COVID-19 pandemic is threatening the mental stability and health of older adults as daily social interactions and contacts have been restricted and contactless lifestyles are being adopted because of measures such as social distancing. As contactless lifestyles gradually became a new norm, older groups who are not proficient in using mobile phones and various digital devices began experiencing mental health problems, such as loneliness and isolation [34]. Our study found that older adults who engaged in less social activity after the outbreak, such as shopping, were more likely to experience tension and anxiety. This could be understood as the result of mental pain caused by boredom, frustration, and isolation due to the physical restrictions during quarantine. Shopping allows for interaction with others and represents a channel for stress relief for older adults [36]. Since quarantine measures such as social distancing reduce the opportunities for physical shopping, this can lead to emotional instability such as tension, nervousness, and anxiety [37]. Young people who are familiar with digital devices continue their consumption activities and fulfill their needs through online shopping, while older adults who are not familiar with digital devices might have fewer physical opportunities to buy things they need and report more experiences of social isolation compared with other age groups. Previous studies reported elevated rates of depression and loneliness among older adults during the implementation of COVID-19 restrictions; however, a lower rate of mental health issues was reported once the restrictions were eased [38, 39]. Notably, although less restrictive measures were implemented in South Korea as compared with European and North American countries, the emotional stability of older adults in South Korea was still threatened by continuous social distancing measures. To decrease social isolation and ensure emotional stability for older adults, regardless of the restrictiveness of COVID-19 control measures, developing policy interventions at both community and national levels should be considered.
Our results suggested that a sufficient understanding of quarantine activities reduced the experiences of tension, anxiety, nervousness, and depression among older adults. Studies have shown that reckless information about COVID-19 could lead to excessive concern and distrust in the healthcare system, resulting in deviations such as non-compliance with public health control rules and deterioration of physical and mental health [11, 40]. Proper understanding of public health measures can contribute toward increased mental stability by easing excessive concern and fear of COVID-19 [41]. One’s increased capacity to understand the pandemic control measures also alleviates mental distress. Therefore, promoting the effectiveness and necessity of public health measures in relation to COVID-19 could help improve the mental health of older adults [42]. An increasing number of studies confirmed that such anti-coronavirus measures such as mask and vaccine mandates have contributed to lowering the risk of COVID-19 transmission in addition to micro-close identification of clusters and contact tracing [29, 30, 43]. This may suggest that older adults who follow COVID-19-related public health measures such as full vaccination and wearing masks do not need to excessively restrict their social contact and participation, which ultimately contribute to minimizing the negative impacts of the pandemic on the mental health of older adults.
Our study also found that older adults who experienced a decrease in household income were more likely to suffer from sleep problems. This finding is consistent with previous studies, suggesting that concerns about economic losses could increase mental distress and ultimately affect and worsen sleep problems, sadness, and depression among older adults [28, 44]. Sleep is the most fundamental psychological element of health [45]. Insufficient sleep contributes not only to increase the risk of diabetes and cardiovascular diseases but also causes negative effects on health [44]. If the COVID-19 pandemic continues, it is possible that household income will continue to decrease, and therefore, various mental health problems, including sleep problems, cannot be dismissed. Financial and emotional support policies for vulnerable older adults undergoing income reduction should be considered to prevent the exacerbation of their sleep problems, as the current social protection programs for older adults are minimal [46].
Some limitations of our study should be noted. Our findings need to carefully interpret because some people might experience deterioration of mental health and some may experience improvement in any year regardless of the COVID-19 pandemic. Although the survey data was collected based on the rigorous sampling methods to ensure national representation, it is still possible that older adults with a greater fear of the virus infection did not participate in the survey interview. This could lead to unintentional underestimation of the mental health problems among Korean older adults. Due to the nature of cross-sectional data, the causality between individual’s perceptions and metal health cannot be further examined. As the COVID-19 pandemic is still far from over, collecting and monitoring information on mental health among older adults needs to be considered.
In conclusion, our study suggested that various sociodemographic factors and an individual’s perception play an important role in mental health among Korean older adults. This empirical information demonstrated the need to develop various policy interventions to provide necessary information and education with respect to COVID-19 and its related control measures and to ensure emotional stability and decrease social isolation during the COVID-19 outbreak. In addition, financial and emotional support policies need to be considered to prevent the exacerbation of sleep problems among Korean older adults.
ETHICS STATEMENT
The studies involving human participants were reviewed and approved by the Institutional Review Board (IRB) of the Korea Institute for Health and Social Affairs. The patients/participants provided their written informed consent to participate in this study.
AUTHOR CONTRIBUTIONS
SK and JH conceptualized the study, interpreted results, drafted and finalized manuscript. SK conducted all data analyses.
FUNDING
This paper was supported by Wonkwang University in 2020.
REFERENCES
 1. De Pue, S, Gillebert, C, Dierckx, E, Vanderhasselt, M-A, De Raedt, R, and Van den Bussche, E. The Impact of the COVID-19 Pandemic on Wellbeing and Cognitive Functioning of Older Adults. Sci Rep (2021) 11(1):4636. doi:10.1038/s41598-021-84127-7
 2. Peretti-Watel, P, Verger, P, Verger, P, Launay, O, Cortaredona, S, Raude, J, et al. The French General Population's Attitudes toward Lockdown against COVID-19: A Fragile Consensus. BMC Public Health (2020) 20(1):1920. doi:10.1186/s12889-020-10048-1
 3. Panchal, N, Kamal, R, Cox, C, and Garfield, R. The Implications of COVID-19 for Mental Health and Substance Use. Coronavirus (COVID-19) [Internet] (2021). Available from: https://www.kff.org/coronavirus-covid-19/issue-brief/the-implications-of-covid-19-for-mental-health-and-substance-use/. 
 4. Serafini, G, Bondi, E, Locatelli, C, and Amore, M. Aged Patients with Mental Disorders in the COVID-19 Era: The Experience of Northern Italy. Am J Geriatr Psychiatry (2020) 28(7):794–5. doi:10.1016/j.jagp.2020.04.015
 5. Amerio, A, Brambilla, A, Morganti, A, Aguglia, A, Bianchi, D, Santi, F, et al. COVID-19 Lockdown: Housing Built Environment's Effects on Mental Health. Int J Environ Res Public Health (2020) 17(16):5973. doi:10.3390/ijerph17165973
 6.WHO. Mental Health & COVID-19. Geneva: World Health Organization (2021). Available from: https://www.who.int/teams/mental-health-and-substance-use/covid-19. 
 7.UN. COVID-19 and the Need for Action on Mental Health. Geneva: United Nations (2020). 
 8. Bajaj, V, Gadi, N, Spihlman, AP, Wu, SC, Choi, CH, and Moulton, VR. Aging, Immunity, and COVID-19: How Age Influences the Host Immune Response to Coronavirus Infections?Front Physiol (2021) 11:571416. doi:10.3389/fphys.2020.571416
 9. García-Fernández, L, Romero-Ferreiro, V, López-Roldán, PD, Padilla, S, and Rodriguez-Jimenez, R. Mental Health in Elderly Spanish People in Times of COVID-19 Outbreak. Am J Geriatr Psychiatry (2020) 28(10):1040–5. doi:10.1016/j.jagp.2020.06.027
 10. O’Driscoll, M, Santos, GRD, Wang, L, Cummings, DAT, Azman, AS, Paireau, J, et al. Age-specific Mortality and Immunity Patterns of SARS-CoV-2 Infection. Nature (2021) 590:140–5. doi:10.1038/s41586-020-2918-0
 11. Banerjee, D. The Impact of Covid‐19 Pandemic on Elderly Mental Health. Int J Geriatr Psychiatry (2020) 35(12):1466–7. doi:10.1002/gps.5320
 12. Al Dhaheri, AS, Bataineh, Ma. F, Mohamad, MN, Ajab, A, Al Marzouqi, A, Jarrar, AH, et al. Impact of COVID-19 on Mental Health and Quality of Life: Is There Any Effect? A Cross-Sectional Study of the MENA Region. PLOS ONE (2021) 16(3):e0249107. doi:10.1371/journal.pone.0249107
 13. Choi, E, Han, K-M, Chang, J, Lee, YJ, Choi, KW, Han, C, et al. Social Participation and Depressive Symptoms in Community-Dwelling Older Adults: Emotional Social Support as a Mediator. J Psychiatr Res (2021) 137:589–96. doi:10.1016/j.jpsychires.2020.10.043
 14. McKibbin, W, and Fernando, R. The Global Macroeconomic Impacts of COVID-19- Seven Scenarios. CAMA Working Paper 19/2020 (2020). 
 15. McKibbin, W, and Fernando, R. The Economic Impact of COVID-19. In: Economics in the Time of COVID-19 . London: CEPR Press. (2020). p. 45–51. 
 16. Sargent-Cox, K, Butterworth, P, and Anstey, KJ. The Global Financial Crisis and Psychological Health in a Sample of Australian Older Adults: A Longitudinal Study. Soc Sci Med (2011) 73(7):1105–12. doi:10.1016/j.socscimed.2011.06.063
 17. Li, Y, and Mutchler, JE. Older Adults and the Economic Impact of the COVID-19 Pandemic. J Aging Soc Pol (2020) 32(4-5):477–87. doi:10.1080/08959420.2020.1773191
 18. Kim, HK, Ahn, J, Atkinson, L, and Kahlor, LA. Effects of COVID-19 Misinformation on Information Seeking, Avoidance, and Processing: A Multicountry Comparative Study. Sci Commun (2020) 42(5):586–615. doi:10.1177/1075547020959670
 19. Melki, J, Tamim, H, Hadid, D, Makki, M, El Amine, J, and Hitti, E. Mitigating Infodemics: The Relationship between News Exposure and Trust and Belief in COVID-19 Fake News and Social media Spreading. PLOS ONE (2021) 16(6):e0252830. doi:10.1371/journal.pone.0252830
 20. Barros, MBA, Lima, MG, Malta, DC, Szwarcwald, CL, Azevedo, RCS, Romero, D, et al. Report on Sadness/depression, Nervousness/anxiety and Sleep Problems in the Brazilian Adult Population during the COVID-19 Pandemic. Epidemiol Serv Saude (2020) 29(4):e2020427. doi:10.1590/s1679-49742020000400018
 21. Cole, MG, and Dendukuri, N. Risk Factors for Depression Among Elderly Community Subjects: A Systematic Review and Meta-Analysis. Am J Psychiatry (2003) 160(6):1147–56. doi:10.1176/appi.ajp.160.6.1147
 22. Gariépy, G, Honkaniemi, H, and Quesnel-Vallée, A. Social Support and protection from Depression: Systematic Review of Current Findings in Western Countries. Br J Psychiatry (2016) 209(4):284–93. doi:10.1192/bjp.bp.115.169094
 23. Tengku Mohd, TAM, Yunus, RM, Hairi, F, Hairi, NN, and Choo, WY. Social Support and Depression Among Community Dwelling Older Adults in Asia: A Systematic Review. BMJ Open (2019) 9(7):e026667. doi:10.1136/bmjopen-2018-026667
 24. Lorant, V, Croux, C, Weich, S, Deliège, D, Mackenbach, J, and Ansseau, M. Depression and Socio-Economic Risk Factors: 7-year Longitudinal Population Study. Br J Psychiatry (2007) 190(4):293–8. doi:10.1192/bjp.bp.105.020040
 25. Qiu, J, Shen, B, Zhao, M, Wang, Z, Xie, B, and Xu, Y. A Nationwide Survey of Psychological Distress Among Chinese People in the COVID-19 Epidemic: Implications and Policy Recommendations. Gen Psych (2020) 33(2):e100213. doi:10.1136/gpsych-2020-100213
 26. Tyler, CM, McKee, GB, Alzueta, E, Perrin, PB, Kingsley, K, Baker, FC, et al. A Study of Older Adults' Mental Health across 33 Countries during the COVID-19 Pandemic. Int J Environ Res Public Health (2021) 18(10):5090. doi:10.3390/ijerph18105090
 27. Kwong, ASF, Pearson, RM, Adams, MJ, Northstone, K, Tilling, K, Smith, D, et al. Mental Health before and during COVID-19 in Two Longitudinal UK Population Cohorts. Br J Psychiatry (2020) 218:1–27. doi:10.1192/bjp.2020.242
 28. Flint, AJ, Bingham, KS, and Iaboni, A. Effect of COVID-19 on the Mental Health Care of Older People in Canada. Int Psychogeriatr (2020) 32(10):1113–6. doi:10.1017/s1041610220000708
 29. Dighe, A, Cattarino, L, Cuomo-Dannenburg, G, Skarp, J, Imai, N, Bhatia, S, et al. Response to COVID-19 in South Korea and Implications for Lifting Stringent Interventions. BMC Med (2020) 18(1):321. doi:10.1186/s12916-020-01791-8
 30. Kang, S-J, Kim, S, Park, K-H, Jung, SI, Shin, M-H, Kweon, S-S, et al. Successful Control of COVID-19 Outbreak through Tracing, Testing, and Isolation: Lessons Learned from the Outbreak Control Efforts Made in a Metropolitan City of South Korea. J Infect Public Health (2021) 14(9):1151–4. doi:10.1016/j.jiph.2021.07.003
 31. Berniell, I, Laferrère, A, Mira, P, and Pronkina, E. SHARE Working Paper Series 70-2021: Robinson Crusoe: Less or More Depressed? with Whom and where to Live in a Pandemic if You are above 50 (2021). Munich: SHARE-ERIC doi:10.17617/2.2333206
 32. Eddy, CM. The Social Impact of COVID‐19 as Perceived by the Employees of a UK Mental Health Service. Int J Ment Health Nurs (2021) 30:1366–75. doi:10.1111/inm.12883
 33. Clemente-Suárez, VJ, Navarro-Jiménez, E, Jimenez, M, Hormeño-Holgado, A, Martinez-Gonzalez, MB, Benitez-Agudelo, JC, et al. Impact of COVID-19 Pandemic in Public Mental Health: An Extensive Narrative Review. Sustainability (2021) 13(6):3221. doi:10.3390/su13063221
 34. Vahia, IV, Jeste, DV, and Reynolds, CF. Older Adults and the Mental Health Effects of COVID-19. JAMA (2020) 324(22):2253–4. doi:10.1001/jama.2020.21753
 35. Chen, L-K. Older Adults and COVID-19 Pandemic: Resilience Matters. Arch Gerontol Geriatr (2020) 89:104124. doi:10.1016/j.archger.2020.104124
 36. Girdhar, R, Srivastava, V, and Sethi, S. Managing Mental Health Issues Among Elderly during COVID-19 Pandemic. J Geriatr Care Res (2020) 7:32–5. 
 37. Cacioppo, JT, Hawkley, LC, and Thisted, RA. Perceived Social Isolation Makes Me Sad: 5-year Cross-Lagged Analyses of Loneliness and Depressive Symptomatology in the Chicago Health, Aging, and Social Relations Study. Psychol Aging (2010) 25(2):453–63. doi:10.1037/a0017216
 38. Stolz, E, Mayerl, H, and Freidl, W. The Impact of COVID-19 Restriction Measures on Loneliness Among Older Adults in Austria. Eur J Public Health (2021) 31(1):44–9. doi:10.1093/eurpub/ckaa238
 39. Litwin, H, and Levinsky, M. Social Networks and Mental Health Change in Older Adults after the Covid-19 Outbreak. Aging Ment Health (2021) 26:1–6. doi:10.1080/13607863.2021.1902468
 40. Jennings, W, Stoker, G, Valgarðsson, V, Devine, D, and Gaskell, J. How Trust, Mistrust and Distrust Shape the Governance of the COVID-19 Crisis. J Eur Public Pol (2021) 28(8):1174–96. doi:10.1080/13501763.2021.1942151
 41. Sibley, CG, Greaves, LM, Satherley, N, Wilson, MS, Overall, NC, Lee, CHJ, et al. Effects of the COVID-19 Pandemic and Nationwide Lockdown on Trust, Attitudes toward Government, and Well-Being. Am Psychol (2020) 75(5):618–30. doi:10.1037/amp0000662
 42. Mækelæ, MJ, Reggev, N, Dutra, N, Tamayo, RM, Silva-Sobrinho, RA, Klevjer, K, et al. Perceived Efficacy of COVID-19 Restrictions, Reactions and Their Impact on Mental Health during the Early Phase of the Outbreak in Six Countries. R Soc Open Sci (2020) 7(8):200644. doi:10.1098/rsos.200644
 43. Krishnamachari, B, Morris, A, Zastrow, D, Dsida, A, Harper, B, and Santella, AJ. The Role of Mask Mandates, Stay at home Orders and School Closure in Curbing the COVID-19 Pandemic Prior to Vaccination. Am J Infect Control (2021) 49(8):1036–42. doi:10.1016/j.ajic.2021.02.002
 44. Mandelkorn, U, Genzer, S, Choshen-Hillel, S, Reiter, J, Meira e Cruz, M, Hochner, H, et al. Escalation of Sleep Disturbances amid the COVID-19 Pandemic: A Cross-Sectional International Study. J Clin Sleep Med (2021) 17(1):45–53. doi:10.5664/jcsm.8800
 45. Pires, GN, Ishikura, IA, Xavier, SD, Petrella, C, Piovezan, RD, Xerfan, EMS, et al. Sleep in Older Adults and its Possible Relations with COVID-19. Front Aging Neurosci (2021) 13:647875. doi:10.3389/fnagi.2021.647875
 46. Yoon, H-S. Korea: Balancing Economic Growth and Social Protection for Older Adults. Gerontologist (2013) 53(3):361–8. doi:10.1093/geront/gnt018
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.
Copyright © 2022 Kim and Hwang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/xhtml/nav.xhtml
Contents

		Cover

		Examining Risk Factors for Mental Health During the COVID-19 Pandemic—Focusing on Older Adults in South Korea		Introduction

		Methods		Data

		Dependent Variables

		Predictor Variables

		Statistical Analyses





		Results

		Discussion

		Ethics Statement

		Author Contributions

		Funding

		References









OPS/images/cover.jpg
) 1UPH

&
SSPH “i‘l.‘???:i'}'i:u"






OPS/images/ijph-67-1604487-t001.jpg
Mental health

Sociodemographic factors

COVID-19 experience

Social activities

Economic impact

Perceptions of public health measures

Variables

Tension and anxiety
Sadness and depression

Sleep problem

Sex

Age

Marital status
Co-residence
Economic activity
Education

Income

Residence area
Self-rated health

Chronic condition

Fear of COVID-19
Self-rated infection risk

COVID-19 infection

Decrease in shopping
Decrease in walking
Decrease in gathering with 5 or more

Decrease in visiing by other famiy members

Income decrease

Understanding of public health measure

Trust of public health measure

Not worsened
Worsened
Not worsened
Worsened
Not worsened
Worsened

Male
Female

65-69

70-74

75 and above

Married
Single/bereaved/divorced/separated
With chid

Without child

Employed

Economicall inactive
Under middle school
Middle school or higher
Low

Middle

High

Urban

Rural

Poor

Good

None

1

2 and more

No
Yes
Low
High
No
Yes

No
Yes
No
Yes
No
Yes
No
Yes

No
Yes

Poor
Good
Poor
Good

1723
194
1710
207
1736
181

827
1090
616
470
831

1412
505
15632
385
671

1246
1044
873
71

434
512
1387
530
416
1501
631

649
837

696
1221
1180
737
1884
33

650
1267
840
1077
310
1607
357
1560

1379
538

833
1084
554
1363

%

89.3
10.7
88.5
11.5
90.4
96

431
56.9
326
24.4
43.0
74.5
255
787
21.3
349

55.4
446
48.6
227
286
74.9
251
216
784
33.8
34.3
31.9

36.6

62.8

37.2

98.3
1.7

33.4
66.6
44.2
55.8
15.6
84.4
18.1
81.9

7.4
286

428
57.2
294
70.6





OPS/images/ijph-67-1604487-t002.jpg
Variables

Sex (ref. Male)
Age (ref. 65-69)

Marital status (ref. With spouse)
Co-residence (ref. With child)
Economic activity (ref. Employed)
Education (ref. Middle school or higher)
Income (ref. High)

Residence (ef. Urban)
Self-rated health (ref. Good)
Chronic condition (ref. None)

Fear of COVID-19 (ref. No)
Self-rated infection risk (ref. Low)

COVID-19 Infection (ref. No)

Decrease in shopping (ref. No)

Decrease in walking (ref. No)

Decrease in gathering with 5 or more (ref. No)
Decrease in visiting by other family members (ref. No)
income decrease (ref. No)

Understanding of public health measure (ref. Poor)
Trust of public health measure (ref. Poor)

0 < 0.05.

Female

70-74

75 and above
Without spouse
Without child
Economically inactive
Under middle school
Low

Middle

Rural

Poor

1

2 and more
Yes

High

Yes

Yes

Yes

Yes

Yes

Yes

Good

Good

Tension and anxiety Sadness and Sleep problems
depression
OR 95% CI OR 95% CI OR 95% ClI
0.98 0.68 1.42 0.68" 0.48 0.98 0.98 0.67 1.44
0.88 0.52 1.47 0.89 0.56 1.43 1.54 0.92 257
132 0.80 216 0.85 0.54 1.34 1.50 0.91 247
092 060 140 127 08 18 117 078 177
0.76 0.44 1.32 1.03 061 1.74 0.78 0.44 1.40
147 092 233 141 092 218 106 067 167
0.74 0.48 1.14 0.99 0.66 1.47 0.76 0.49 1.18
0.66 0.37 117 0.86 048 151 0.80 0.43 1.49
0.73 0.42 1.27 1.00 0.59 1.70 0.75 0.42 1.35
0.92 0.64 1.34 0.68* 047 0.99 1.19 0.82 1.73
2.06" 1.38 3.09 248" 102 3.59 253" 1.66 3.86
L Fd 0.76 1.81 1R/ 1.06 2.62 2.00* 123 3.24
114 0.70 1.85 1.42 0.87 233 1.56 0.92 265
220 1.34 3.62 1.70* 1.10 2.62 3.26* 102 5.62
2.04" 1.41 295 238" 167 3.40 1.98" 1.39 2.82
3.14* 1.18 8.36 0.96 0.32 2.86 285" 1.02 7.96
2.55* 152 4.28 131 0.86 2.01 2.06* 124 3.45
0.90 0.60 1.34 093 0.63 1.38 0.74 0.49 1.10
0.67 0.36 1.22 0.88 045 e 0.72 0.37 141
1.20 0.64 225 1.26 0.65 2.45 220 1.07 4.59
1.30 0.90 1.89 1.48" 1.08 212 1.80* 1.23 2.64
0.56" 0.39 0.79 0.56* 0.40 0.79 0.78 0.53 1.14
0.94 0.63 1.39 0.97 067 1.41 0.98 0.65 1.49









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
€ IJPH

S S P H 5 SEHOOL o





