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INTRODUCTION

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), also known as the Corona Virus Disease 2019 , first appeared in Wuhan, China, in November 2019 [START_REF] Spiteri | First cases of coronavirus disease 2019 (COVID-19) in the WHO European Region, 24[END_REF]. Since then, COVID-19 has spread across the world, on all continents, leading The World Health Organization to officially declare the COVID-19 outbreak a pandemic [START_REF] Spiteri | First cases of coronavirus disease 2019 (COVID-19) in the WHO European Region, 24[END_REF]. Currently, there have been more than 850,000 reported deaths from COVID-19 infection and more than 25,000,000 reported cases worldwide (WH0, 2020).

The COVID-19 pandemic is thus considered to be the most severe pandemic of the 21 st century, on track to having a rising death toll.

Beyond causing respiratory symptoms and distress that lead to death, COVID-19 may also cause direct and indirect mortality by way of suicide [START_REF] Chevance | Ensuring mental health care during the SARS-CoV-2 epidemic in France: a narrative review[END_REF]Gunnell et al., 2020;[START_REF] Reger | Suicide mortality and coronavirus disease 2019 -A perfect storm?[END_REF]. On March and April 2020, the first cases of COVID-19-related suicides were reported in India and Bangladesh when two men who feared having contracted the disease took their own lives (Goyal et al., 2020;[START_REF] Mamun | First COVID-19 suicide case in Bangladesh due to fear of COVID-19 and xenophobia: possible suicide prevention strategies[END_REF].

Moreover, recent editorials hypothesized an increased suicide risk associated with the COVID-19 pandemic (Gunnel et al., 2020;[START_REF] Holmes | Multidisciplinary research priorities for the COVID-19 pandemic: a call for action for mental health science[END_REF]Klomek, 2020) and previous studies informed the putative association between viral infectious diseases and deaths by suicide [START_REF] Catalan | HIV infection and mental health: suicidal behaviour--systematic review[END_REF][START_REF] Lund-Sørensen | A nationwide cohort study of the association between hospitalization with infection and risk of death by suicide[END_REF]. A nationwide Danish study for example reported a significant and strong association between viral infection during hospitalization and deaths by suicide, with the number of days treated for infection being associated with elevated risk for suicide in a dose-response fashion [START_REF] Lund-Sørensen | A nationwide cohort study of the association between hospitalization with infection and risk of death by suicide[END_REF]. However, the pathways by which emerging viral disease outbreaks (EVDOs) and suicide may be related are complex and not entirely understood.

First, EVDOs are associated with psychosocial and emotional aspects (e.g., fear of infection, stigma of being diagnosed with infection, cancellation of "non-emergency" hospitalizations) that may drive risk for suicidal ideation and suicide attempts [START_REF] Reger | Suicide mortality and coronavirus disease 2019 -A perfect storm?[END_REF].

The social distancing and quarantine measures that have been enacted to curb the spread of the disease have resulted in increased loneliness, anxiety, stress, and depression in the general population [START_REF] Rajkumar | COVID-19 and mental health: A review of the existing literature[END_REF][START_REF] Wang | Immediate psychological responses and associated factors during the initial stage of the 2019 Coronavirus Disease (COVID-19) Epidemic among the general population in China[END_REF]. EVDOs also result in economic downturns, causing unemployment and general instability that has been associated with numerous health problems, including increased deaths by suicide [START_REF] Oyesanya | Systematic review of suicide in economic recession[END_REF].

Second, viruses exhibit neurotrophic properties and can cause severe neurological damage and nervous diseases (e.g., toxic infectious encephalopathy) that cause mental disorders (Toovey et al., 2020;[START_REF] Wu | Nervous system involvement after infection with COVID-19 and other coronaviruses[END_REF]. In some cases, viral infections can cause disorientation, dysphoria, confusion, and delirium, which in turn lead to suicidal ideation and behaviors [START_REF] Chevance | Ensuring mental health care during the SARS-CoV-2 epidemic in France: a narrative review[END_REF][START_REF] Reger | Suicide mortality and coronavirus disease 2019 -A perfect storm?[END_REF]Severance et al., 2008).

These factors taken together likely increase risk for suicidal ideation and behaviors during EVDOs; however, to our knowledge, there has been no review of literature published on the topic thus far. In the current context, it is imperative to systematically review past research in order to prevent the negative impacts of the emerging pandemic and do as much as possible to reduce all deaths that are linked to the outbreak, including death by suicide. A rapid systematic review on the topic is thus urgently needed, to immediately inform prevention strategies during and beyond the COVID-19 pandemic. The aim of our study was to systematically review the evidence on the association between EVDOs and suicidal ideation and behaviors.

METHODS

Systematic research

The review protocol was based on the PRISMA guideline for systematic reviews [START_REF] Liberati | The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate healthcare interventions: explanation and elaboration[END_REF] and previous rapid reviews [START_REF] Tricco | A scoping review of rapid review methods[END_REF]. The search was conducted between April 7 th and April 11 th , 2020, on the five following databases: Medline, Embase, Web of Science, PsycINFO and Scopus, using the following search terms, grouped into three categories as follows: To ensure the exhaustivity of the search and the relevance of the algorithm, a pilot electronic search was performed between April 3rd and April 6 th , 2020. The results of the pilot search were reviewed and the search terms and algorithm were further refined. Moreover, the electronic search was supplemented with a manual search using the reference lists of relevant publications. Corresponding authors of articles were contacted if necessary.

Inclusion criteria

Inclusion criteria were (a) articles published in peer-review journals in the English, French or German language; (b) articles published since inception until April 7 th , 2020; (c) articles assessing the prevalence or incidence of suicidal ideation and/or suicide attempts and/or deaths by suicide; (d) articles assessing these outcomes during or in the aftermath of an EVDO. No geographic or age restrictions were applied for the electronic research. Regarding the methodology of articles, editorials, correspondences, systematic reviews and single case reports were excluded.

Based on the Columbia Classification Algorithm of Suicide Assessment (C-CASA) [START_REF] Posner | Columbia Classification Algorithm of Suicide Assessment (C-CASA): classification of suicidal events in the FDA's pediatric suicidal risk analysis of antidepressants[END_REF][START_REF] Turecki | Suicide and suicidal behaviour[END_REF], we differentiated suicidal ideation and suicidal behaviors, which were defined as a) suicide attempts and b) deaths by suicide.

Selection process

Two authors (EL and MS) performed the electronic search on April 7 th , 2020. The studies identified through the databases were then subjected to three selection filters between April 8th and 11th, depending on the titles, abstracts, and a comprehensive full-text reading of each selected paper thereafter. At each stage, the two authors independently screened all the selected articles, and identified those for which available data (title for the first stage, abstract for the second and then full-text) were consistent with the inclusion criteria of the review.

After each stage, the two authors discussed their selections and agreed upon the articles to retain. When discrepancies arose, the choice to include or exclude an article was discussed with other co-authors (JB and HO).

Quality of reporting evaluation

Two authors (EL and MS) assessed the quality of included studies according to the STROBE statement (Strengthening the Reporting of Observational Studies in Epidemiology) [START_REF] Von Elm | The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement: guidelines for reporting observational studies[END_REF]. The level of quality was as follows: very good quality (26-32); good quality (20-26); average quality (14-20); and poor quality (<14).

Data analysis

A systematic review was carried out, which involved separately and independently extracting quantitative data by the two first authors (EL and MS) for each of the outcomes. We extracted from each article the name of the first author, the year of publication, the design of the study, the country of the study, the sample and characteristics of participants and the main results reported by the authors regarding the association between EVDOs and suicidal ideation and behaviors (e.g., prevalence or incidence during the epidemic or post-epidemic periods, risk factors, at-risk populations). The extracted data were then grouped and the evidence was summarized for each outcome. All discrepancies were discussed, and consensus was reached across all authors on the final summary. No meta-analysis was planned as the number of included studies was expected to be low and their outcomes heterogeneous.

RESULTS

The electronic search yielded a total of 2,480 articles. After removal of duplicates and the application of selection filters, 9 articles [START_REF] Wasserman | The impact of epidemic, war, prohibition and media on suicide: United States, 1910-1920[END_REF][START_REF] Smith | The Russian Influenza in the United Kingdom, 1889-1894[END_REF][START_REF] Huang | Impact of severe acute respiratory syndrome (SARS) outbreaks on the use of emergency department medical resources[END_REF][START_REF] Chan | Elderly suicide and the 2003 SARS epidemic in Hong Kong[END_REF][START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF][START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF]Okasuga et al., 2011;[START_REF] Keita | Depressive symptoms among survivors of Ebola virus disease in Conakry (Guinea): preliminary results of the PostEboGui cohort[END_REF][START_REF] Harrington | The relationship between oseltamivir and suicide in pediatric patients[END_REF] met the inclusion criteria (Figure 1).
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Characteristics of included articles

Most of the data were collected in Hong Kong (n = 3) [START_REF] Chan | Elderly suicide and the 2003 SARS epidemic in Hong Kong[END_REF][START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF][START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF] and the USA (n = 3) [START_REF] Wasserman | The impact of epidemic, war, prohibition and media on suicide: United States, 1910-1920[END_REF]Okasuga et al., 2011;[START_REF] Harrington | The relationship between oseltamivir and suicide in pediatric patients[END_REF]. All studies were observational, with samples ranging from 66 to 87,486,713.

Publication dates ranged from 1992 to 2019. Four of the articles dealt with the 2003 Severe Acute Respiratory Syndrome (2003 SARS) [START_REF] Huang | Impact of severe acute respiratory syndrome (SARS) outbreaks on the use of emergency department medical resources[END_REF][START_REF] Chan | Elderly suicide and the 2003 SARS epidemic in Hong Kong[END_REF][START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF][START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF] outbreak, four with influenza outbreaks [START_REF] Wasserman | The impact of epidemic, war, prohibition and media on suicide: United States, 1910-1920[END_REF][START_REF] Smith | The Russian Influenza in the United Kingdom, 1889-1894[END_REF], Okasuga et al., 2011;[START_REF] Harrington | The relationship between oseltamivir and suicide in pediatric patients[END_REF] and one with the 2013-2016 Ebola virus disease in Guinea [START_REF] Keita | Depressive symptoms among survivors of Ebola virus disease in Conakry (Guinea): preliminary results of the PostEboGui cohort[END_REF]. The studies assessed the prevalence of deaths by suicide (n = 5) [START_REF] Wasserman | The impact of epidemic, war, prohibition and media on suicide: United States, 1910-1920[END_REF][START_REF] Smith | The Russian Influenza in the United Kingdom, 1889-1894[END_REF][START_REF] Chan | Elderly suicide and the 2003 SARS epidemic in Hong Kong[END_REF][START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF][START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF] or suicide attempts (n = 4) [START_REF] Huang | Impact of severe acute respiratory syndrome (SARS) outbreaks on the use of emergency department medical resources[END_REF]Okasuga et al., 2011;[START_REF] Keita | Depressive symptoms among survivors of Ebola virus disease in Conakry (Guinea): preliminary results of the PostEboGui cohort[END_REF][START_REF] Harrington | The relationship between oseltamivir and suicide in pediatric patients[END_REF]. Of them, 5 studies retrospectively assessed the prevalence of deaths by suicide [START_REF] Wasserman | The impact of epidemic, war, prohibition and media on suicide: United States, 1910-1920[END_REF][START_REF] Smith | The Russian Influenza in the United Kingdom, 1889-1894[END_REF][START_REF] Chan | Elderly suicide and the 2003 SARS epidemic in Hong Kong[END_REF][START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF] or suicide attempts [START_REF] Huang | Impact of severe acute respiratory syndrome (SARS) outbreaks on the use of emergency department medical resources[END_REF] during and/or after EVDOs (Okasuga et al., 2011;[START_REF] Harrington | The relationship between oseltamivir and suicide in pediatric patients[END_REF]. [START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF] retrospectively examined the characteristics of SARS-related suicides versus non-SARS-related deaths by suicide that occurred in 2003 in Hong Kong. Only one study longitudinally assessed the presence of suicidal ideation and suicide attempts in a post-epidemic period [START_REF] Keita | Depressive symptoms among survivors of Ebola virus disease in Conakry (Guinea): preliminary results of the PostEboGui cohort[END_REF]. The characteristics of the included studies are displayed in Table 1.
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Change in rates of deaths by suicide (n= 4)

The four studies [START_REF] Wasserman | The impact of epidemic, war, prohibition and media on suicide: United States, 1910-1920[END_REF][START_REF] Smith | The Russian Influenza in the United Kingdom, 1889-1894[END_REF][START_REF] Chan | Elderly suicide and the 2003 SARS epidemic in Hong Kong[END_REF][START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF] reported an increase in deaths by suicide during three different EVDOs (Table 1). Two studies [START_REF] Chan | Elderly suicide and the 2003 SARS epidemic in Hong Kong[END_REF][START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF] reported a slight but significant increase in suicide rates in older adults in Hong Kong during the 2003 SARS outbreak. [START_REF] Wasserman | The impact of epidemic, war, prohibition and media on suicide: United States, 1910-1920[END_REF] and [START_REF] Smith | The Russian Influenza in the United Kingdom, 1889-1894[END_REF] reported increased suicide rates in the general population during two influenza outbreaks, respectively in the USA during the 1918 influenza outbreak and in Europe (United Kingdom, Ireland and France) during the 1889-1894 Russian influenza outbreak.

Change in rates of suicide attempts (n =1)

Huang et al. ( 2005) reported a non-significant increase in emergency department visits for suicide attempts (drug overdoses) during the peak of the 2003 SARS epidemic in Taiwan.

Time of the outbreak

Epidemic peak (n= 4)

The increase in suicidal behaviors was mainly reported during the peak of the epidemic [START_REF] Wasserman | The impact of epidemic, war, prohibition and media on suicide: United States, 1910-1920[END_REF][START_REF] Chan | Elderly suicide and the 2003 SARS epidemic in Hong Kong[END_REF][START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF]. [START_REF] Chan | Elderly suicide and the 2003 SARS epidemic in Hong Kong[END_REF][START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF] found an excess in older adults' suicide rates at time of the epidemic peak of the 2003 SARS outbreak. [START_REF] Wasserman | The impact of epidemic, war, prohibition and media on suicide: United States, 1910-1920[END_REF] reported a peak in deaths by suicide in the US general population during the Great Influenza Epidemic occurring at the end of the peak of the flu epidemic in 1919. [START_REF] Huang | Impact of severe acute respiratory syndrome (SARS) outbreaks on the use of emergency department medical resources[END_REF] reported a non-significant increase in emergency department visits for suicide attempts (drug overdoses) during the peak of the 2003 SARS epidemic in Taiwan.

Late and post-epidemic periods (n= 3) [START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF] reported the maintenance of higher suicide rates in older adults in the year after the 2003 SARS outbreak. Similarly, [START_REF] Keita | Depressive symptoms among survivors of Ebola virus disease in Conakry (Guinea): preliminary results of the PostEboGui cohort[END_REF] reported the persistence of occurrence of suicide attempts five, eleven, and twelve months after discharge from Ebola Treatment Centers. On the other hand, [START_REF] Huang | Impact of severe acute respiratory syndrome (SARS) outbreaks on the use of emergency department medical resources[END_REF] found no increase in emergency department visits due to suicide attempts in the late-and post-epidemic period of the 2003 SARS outbreak.

Sociodemographic characteristics

Age of participants (n= 2)

In the study by [START_REF] Chan | Elderly suicide and the 2003 SARS epidemic in Hong Kong[END_REF], the increase in the rates of suicide was significant for older adults (>65) but not for people under 65 in Hong Kong. One study [START_REF] Harrington | The relationship between oseltamivir and suicide in pediatric patients[END_REF] assessed the association between influenza infection and suicide attempt in people under 18 and found no significant association.

Gender of participants (n= 2)

Chan et al. ( 2006) found the excess mortality by suicide to be significant for older females but not for older males during the peak of the 2003 SARS outbreak, while [START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF] did not find any gender differences in the same context.

Other characteristics (n= 1) [START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF] found no significant differences in marital (married, single, divorced, widow or lived alone) or in socioeconomic status (employed, unemployed, retired, homemaker or received CSSA) between SARS-related and non-SARS-related suicides. [START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF] and [START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF] identified four putative factors associated with SARS-related deaths by suicide: the fear of the infection, the experience of social isolation, the disruption of normal social life and the burden among those with long-term illnesses. The fear of contracting SARS was found to be the most significant risk factor by [START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF][START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF]. Regarding the fear of being infected, unusual concerns about hygiene and reluctance to receive medical care were identified as two factors implicated in death by suicide [START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF]. [START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF] also reported the role of social disconnection as a risk factor for SARS-related suicides in older adults. [START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF] also identified high severity of chronic physical illness and high dependence as risk factors for suicide in older adults during the 2003 SARS outbreak. On the contrary, [START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF] found no significant correlation between the level of dependence, the severity of illness, and SARS-related suicides in older adults.

Factors associated with suicidal behaviors during emerging viral disease outbreaks (n= 4)

Regarding psychiatric profiles, [START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF] found no significant association between previous psychiatric disorders and deaths by suicide in older adults during the SARS 2003 outbreaks. In their case-series analysis, [START_REF] Keita | Depressive symptoms among survivors of Ebola virus disease in Conakry (Guinea): preliminary results of the PostEboGui cohort[END_REF] reported suicidal ideation and attempts associated with post-Ebola depressive disorders.

Regarding antiviral treatments, [START_REF] Harrington | The relationship between oseltamivir and suicide in pediatric patients[END_REF] found no significant association between oseltamivir consumption and suicide attempts in people under 18.

Type of virus

Coronaviruses (n= 2)

Two studies [START_REF] Chan | Elderly suicide and the 2003 SARS epidemic in Hong Kong[END_REF][START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF] reported an increase of suicide rates during the 2003 SARS outbreak in Hong Kong, while Okasuga et al. (2011) found no significant association between coronavirus seropositivity and suicide attempts in the USA.

Influenza viruses (n= 4)

Okasuga et al. ( 2011) reported a significant and positive association between seropositivity for influenza B and suicide attempt but not for influenza A seropositivity in depressed individuals. [START_REF] Harrington | The relationship between oseltamivir and suicide in pediatric patients[END_REF] found no significant association between influenza infection and suicide attempts in people under 18. [START_REF] Wasserman | The impact of epidemic, war, prohibition and media on suicide: United States, 1910-1920[END_REF] and [START_REF] Smith | The Russian Influenza in the United Kingdom, 1889-1894[END_REF] reported increased suicide rates during two influenza pandemics.

Ebola virus (n= 1) [START_REF] Keita | Depressive symptoms among survivors of Ebola virus disease in Conakry (Guinea): preliminary results of the PostEboGui cohort[END_REF] reported in a case-series analysis of 256 survivors of the Ebola virus disease four cases of people experiencing suicidal ideation (n = 1) or having attempted suicide (n = 3) after their discharge from Ebola Treatment Centers.

Quality or reporting

The mean score at the STROBE checklist was 20.44 (SD = 4.14). Of the included studies, 8 were rated as good quality [START_REF] Wasserman | The impact of epidemic, war, prohibition and media on suicide: United States, 1910-1920[END_REF][START_REF] Huang | Impact of severe acute respiratory syndrome (SARS) outbreaks on the use of emergency department medical resources[END_REF][START_REF] Chan | Elderly suicide and the 2003 SARS epidemic in Hong Kong[END_REF][START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF][START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF]Okasuga et al., 2011;[START_REF] Keita | Depressive symptoms among survivors of Ebola virus disease in Conakry (Guinea): preliminary results of the PostEboGui cohort[END_REF][START_REF] Harrington | The relationship between oseltamivir and suicide in pediatric patients[END_REF]. The article by [START_REF] Smith | The Russian Influenza in the United Kingdom, 1889-1894[END_REF] was considered as poor quality as the methodological characteristics of the study (e.g., population, outcome measures, statistical analyses) were not accurately reported.

DISCUSSION

Summary of findings

We performed the first systematic review on the impact of EVDOs on suicidal ideation and behaviors before the SARS-CoV-2 pandemic. First, we found the literature on the topic to be scarce but we found some weak evidence to suggest a significant increase in deaths by suicide during EVDOs. Second, older adults were reported to be particularly vulnerable to death by suicide during the 2003 SARS outbreak. Third, psychosocial factors such as the fear of being infected by the virus or social isolation related to quarantine measures were the most prominent factors associated with death by suicide during EVDOs. Fourth, on the contrary, we found only weak evidence to support the hypothesis that the neuropsychiatric symptoms induced by infection may explain the increased rates of suicidal behaviors during EVDOs.

We found scarce and weak evidence that suicidal behaviors increase during EVDOs [START_REF] Wasserman | The impact of epidemic, war, prohibition and media on suicide: United States, 1910-1920[END_REF][START_REF] Smith | The Russian Influenza in the United Kingdom, 1889-1894[END_REF][START_REF] Huang | Impact of severe acute respiratory syndrome (SARS) outbreaks on the use of emergency department medical resources[END_REF][START_REF] Chan | Elderly suicide and the 2003 SARS epidemic in Hong Kong[END_REF][START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF][START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF][START_REF] Keita | Depressive symptoms among survivors of Ebola virus disease in Conakry (Guinea): preliminary results of the PostEboGui cohort[END_REF]. However, there has been few studies conducted on the topic, especially regarding suicide attempts. Moreover, the strength of the association is relatively low. Indeed, several included studies reported non-significant results (e.g., [START_REF] Huang | Impact of severe acute respiratory syndrome (SARS) outbreaks on the use of emergency department medical resources[END_REF][START_REF] Chan | Elderly suicide and the 2003 SARS epidemic in Hong Kong[END_REF][START_REF] Harrington | The relationship between oseltamivir and suicide in pediatric patients[END_REF], and the studies that reported positive results showed relatively small effects. For instance, the estimate IRRs reported by [START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF] and [START_REF] Chan | Elderly suicide and the 2003 SARS epidemic in Hong Kong[END_REF] among older adults ranged from 1.18 to 1.32, which may fall short of being clinically meaningful. However, the findings were consistent across studies and suicide prevention strategies are thus warranted during EVDOs.

Potential pathways

Psychosocial effects of EVDOs may be regarded as the main risk factors for an increase in suicidal behaviors according to our results. The fear of being infected by the virus was indeed reported in our review to be the most salient reason for suicide attempt during EVDOs (Goyal et al., 2020;[START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF][START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF], especially among older adults [START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF][START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF]. This result is consistent with previous studies on emerging infectious diseases, such as HIV [START_REF] Vuorio | Eight cases of patients with unfounded fear of AIDS[END_REF][START_REF] Aro | Fear of acquired immunodeficiency syndrome and fear of other illness in suicide[END_REF][START_REF] Aro | Fear of AIDS and suicide in Finland: a review[END_REF][START_REF] Kausch | Irrational fear of AIDS associated with suicidal behavior[END_REF] or syphilis [START_REF] Savage | Fear of syphilis and suicide[END_REF] for which the fear of being infected was also found to be correlated with suicide ideation or attempts. Recently, deaths by suicide associated with the fear of being infected with the virus were reported during the current COVID-19 pandemic (Goyal et al., 2020;[START_REF] Mamun | First COVID-19 suicide case in Bangladesh due to fear of COVID-19 and xenophobia: possible suicide prevention strategies[END_REF].

Social isolation was also found in our review to be a significant risk factors for deaths by suicide during the 2003 SARS outbreak. Although none of the included articles directly assessed the impact of lockdown measures on suicidal behaviors, social isolation and loneliness may foster suicidal ideation and attempts in the general population [START_REF] Calati | Suicidal thoughts and behaviors and social isolation: a narrative review of the literature[END_REF][START_REF] Brooks | The psychological impact of quarantine and how to reduce it: rapid review of the evidence[END_REF]. In a recent narrative review of 40 articles, [START_REF] Calati | Suicidal thoughts and behaviors and social isolation: a narrative review of the literature[END_REF] reported that objective social isolation and subjective feelings of loneliness are associated with higher suicidal ideation and behaviors. In the same vein, [START_REF] Brooks | The psychological impact of quarantine and how to reduce it: rapid review of the evidence[END_REF] reported that quarantine and lockdown measures are associated with poorer mental health status in the general population. However, the effects of social isolation observed in previous EVDOs may be different than the effects of the current pandemic. Indeed, technologies, such as videoconferencing, are now more widely available. Moreover, the quarantine measures are applied to the whole population during the COVID-19 pandemic, while they were only applied to vulnerable groups (e.g., older adults, people with poor health conditions) during the 2003 SARS epidemic [START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF], which may have been stigmatizing and isolating for those who were forced into quarantine.

Unexpectedly, we found no evidence for an increased risk of deaths by suicide in people with previous psychiatric disorders during EVDOs [START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF][START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF].

However, this result has to be interpreted with caution as only three studies [START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF][START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF][START_REF] Keita | Depressive symptoms among survivors of Ebola virus disease in Conakry (Guinea): preliminary results of the PostEboGui cohort[END_REF] evaluated the effect of previous psychiatric disorders. People with mental disorders are indeed considered as a vulnerable population during the COVID-19 pandemic [START_REF] Chevance | Ensuring mental health care during the SARS-CoV-2 epidemic in France: a narrative review[END_REF][START_REF] Reger | Suicide mortality and coronavirus disease 2019 -A perfect storm?[END_REF][START_REF] Rajkumar | COVID-19 and mental health: A review of the existing literature[END_REF], and may still require preventive interventions during lockdown [START_REF] Chevance | Ensuring mental health care during the SARS-CoV-2 epidemic in France: a narrative review[END_REF][START_REF] Yao | Patients with mental health disorders in the COVID-19 epidemic[END_REF].

Implications for suicide prevention strategies during EVDOs

Our results indicate the need to design adaptive suicide prevention during EVDOs, focusing on their psychosocial impacts. First, our results may give the impression that practitioners should routinely assess for fear of infection during EVDOs to detect people with higher suicide risk. For example, [START_REF] Ahorsu | The Fear of COVID-19 Scale: development and initial validation[END_REF] recently developed and validated the 7-item Fear of COVID-19 Scale in a sample of 717 Iranian participants. However, there is insufficient evidence to support the clinical utility of such screenings to reduce mental health symptoms [START_REF] Gilbody | Should we screen for depression[END_REF][START_REF] Gilbody | Screening and case-finding instruments for depression: a meta-analysis[END_REF][START_REF] Keshavarz | Screening for depression: a systematic review and meta-analysis[END_REF] or prevent suicides (Oyama et al., 2008;[START_REF] Belsher | Prediction Models for Suicide Attempts and Deaths: A Systematic Review and Simulation[END_REF]. Thus, it would be premature to integrate these screenings into clinical practice at this point. Second, as emphasized by [START_REF] Reger | Suicide mortality and coronavirus disease 2019 -A perfect storm?[END_REF], social connection plays a key role in suicide prevention, so that the prevention of loneliness induced by quarantine measures should be included in public health policies during the COVID-19 pandemic. Notably, brief contact interventions, through phone calls or postcards, appear to be a promising strategy to reduce suicide risk by providing social support and promoting distance-based access to mental health care [START_REF] Milner | Mechanisms of brief contact interventions in clinical populations: a systematic review[END_REF]. Third, during the 2003 SARS outbreak, older adults were reported as being particularly vulnerable to suicide [START_REF] Chan | Elderly suicide and the 2003 SARS epidemic in Hong Kong[END_REF][START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF][START_REF] Yip | The impact of epidemic outbreak: the case of severe acute respiratory syndrome (SARS) and suicide among older adults in Hong Kong[END_REF]. Thus, mitigating the impact of social isolation and of the fear of infection in older adults are two specific objectives that must be properly addressed during the COVID-19 pandemic. However, two recent systematic reviews reported that the literature on suicide prevention in older adults [START_REF] Zeppegno | Psychosocial suicide prevention interventions in the elderly: a mini-review of the literature[END_REF] and in nursing homes [START_REF] Chauliac | Suicide prevention interventions for older people in nursing homes and long-term care facilities: a systematic review[END_REF] is scarce. Psychotherapies for suicide prevention have been tailored for older adults and have been demonstrated to be effective in reducing suicidal behaviors [START_REF] Zeppegno | Psychosocial suicide prevention interventions in the elderly: a mini-review of the literature[END_REF].

Interestingly, telephone helplines providing brief counselling and emotional support have been reported to be effective in preventing suicidal behaviors in older adults in Italy [START_REF] De Leo | Lower suicide rates associated with a Tele-Help/Tele-Check service for the elderly at home[END_REF][START_REF] De Leo | Suicide among the elderly: the long-term impact of a telephone support and assessment intervention in northern Italy[END_REF] and in Hong Kong [START_REF] Chan | Elderly suicide and the 2003 SARS epidemic in Hong Kong[END_REF]. Fourth, regarding the results from [START_REF] Cheung | A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong[END_REF] and [START_REF] Keita | Depressive symptoms among survivors of Ebola virus disease in Conakry (Guinea): preliminary results of the PostEboGui cohort[END_REF] on suicidal behaviors in the post-epidemic periods, prevention strategies must be designed in a long-term fashion and also target people infected by the SARS-CoV-2 as they may exhibit high level of post-traumatic, anxiety and depressive symptoms in the aftermath of the infection [START_REF] Duan | Psychological interventions for people affected by the COVID-19 epidemic[END_REF].

Limitations

Our review has several limitations. First, the number of included articles is low and their quality is heterogeneous. This highlights the scarcity of literature on the topic and the urgent need to collect nationwide and worldwide data on the psychological impact of the current COVID-19 pandemic. In agreement with recent editorials (Gunnell et al., 2020;[START_REF] Holmes | Multidisciplinary research priorities for the COVID-19 pandemic: a call for action for mental health science[END_REF], our results stress the need to perform high quality research on suicide risk and prevention in the current pandemic context. Second, the included studies were performed in a small number of countries. Suicidal behaviors are known to be shaped by cultural and social contexts, so the generalizability of our conclusions may be hampered. For example, the suicide rate in older adults in Hong Kong was known to be high compared to other countries at the period preceding the 2003 SARS outbreak [START_REF] Chi | A study of elderly suicides in Hong Kong[END_REF]. Third, only two studies assessed the long term impact of EVDOs on suicidal ideation and behaviors, so that the evidence on the long-term impact of EVDOs remains poorly understood. Thus, our results only weakly inform what the long-term impact of the current COVID-19 pandemic might be on suicidal behaviors. Fourth, the review did not examine other specific high-risk groups than older adults, so that our results fail to inform targeted suicide prevention strategies. Finally, the between-studies heterogeneity was high regarding quality, design, population, and outcomes and may thus limit the relevance of our results.

CONCLUSION

While the literature on the impact of EVDOs on suicidal ideation and behaviors was found to be scarce, the existing literature shows weak evidence for an increased risk of deaths by suicide during viral outbreaks, especially during the peak epidemics. The pathways by which EVDOs and suicide are related remain not entirely understood, but their psychosocial effects may be regarded as the main risk factors. Public health and suicide prevention strategies must target the most vulnerable populations that struggle the most to adapt to EVDOs. (post-epidemic period) compared to the pre-epidemic period (IRR = 0.83, 95% CI 0.70-0.99; p=0.045 in April 2002 compared to 2004).

• Differences in medical profile among the older adult in the pre-SARS, peri-SARS and post-SARS periods: significant impact of the severity of illness (p < 0.001), the level of dependency (p = 0.013) and the fear of being infected (p = 0.021) during the peri-SARS period 

  (a) (suicid* OR self-harm OR self-injury OR self-destruct* OR DSH OR self-poison* OR self-mutilat* OR self-inflict*), b) (pandemic* OR epidemic* OR outbreak), and c) (coronavirus OR influenza OR infectious OR infection OR virus OR viral OR MERS-CoV OR SARS OR Ebola OR Zika OR Chikungunya OR H1N1 OR H5N1 OR lockdown OR quarantine).

Figure 1 .

 1 Figure 1. Flow chart diagram of study selection according to the PRISMA guidelines

Table 1 . Characteristics, designs and results of the studies included in the systematic review

 1 

	Chan et al.	Hong	2003 SARS Cross-sectional	Population of	NA	Prevalence of	• Increased suicide rates for people	21
	(2006)	Kong (China)	Naturalistic observational study	Hong Kong		deaths by suicide	over 65 (IRR = 1.32, 95% CI 1.11-1.57; p = 0.002 compared to 2002).	
			Comparison of suicide rates				• Increased suicide rates for female	
			between 2003 and the 17 years preceding the SARS				elders (IRR = 1.42; p= 0.014). • Non-significant increased suicide	
			epidemic				rates for male elders (IRR = 1.22;	
			Data comes from the Census and Statistics Department of the Hong Kong Government				p = 0.09). • No increase in suicide rates for people under 65 (IRR = 0.97; p = 0.47).	
							• Excess in elderly suicide rates in	
							April 2003 (peak of the outbreak)	
	Cheung et al.	Hong	2003 SARS Cross-sectional	Population of	321	Prevalence of	• Increased suicide rate in older	
	(2008)	Kong (China)	Naturalistic observational study	Hong Kong aged over 65 and people		deaths by suicide	adults in 2003 (IRR = 1.18, 95% CI 1.01-1.39 compared to 2004). • Peak of suicide rate in older	
			Comparison of suicide rates between 2003, the 10 years epidemic and the year just preceding the SARS	aged over 65 who died by in Hong Kong suicide in 2003			adults during the peak-epidemic in April 2003 • Increased suicide rate in 2004	
			after the SARS epidemic					
			Comparison of socio-					
			demographic, medical and					
			psycho-social data of the					
			people aged over 65 who					
			committed suicide in 2003 in					
			Hong Kong					
			Data based on Coroner's					
			death records					

Table 1 . Characteristics, designs and results of the studies included in the systematic review

 1 United Kingdom; 2003 SARS = 2003 Severe Acute Respiratory Syndrome; SA = suicide attempt *The quality of studies was assessed with the 32-item STROBE statement, a score of 1 (presence) or 0 (absence) was coded for each item (total score on 32)

	• No impact of psychiatric problems
	(p = 0.23) or feeling of burden (p
	= 0.45)
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• Non-significant increase of visits for SA from drug overdose during the peak-epidemic stage: peakepidemic: 3.3 ± 1.8 (2.8 ± 1.5) visits per day vs pre-epidemic: 2.5 ± 1.8 (1.2 ± 1.0) visits per day (p > 0.05). • No increase of attendance for SA from drug overdose in the lateand post-epidemic periods (late epidemic: 2.4 ± 1.5 (2.4 ± 1.4); and post epidemic: 2.3 ± 1.4 (1.4 ± 1.0)