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ABSTRACT

Background: Public health crises—most recently exemplified by the coronavirus disease 
2019 (COVID-19) pandemic—cause widespread psychological, social, and economic 
disruptions, contributing to increased depression, anxiety, and suicidal ideation rates. This 
study aims to examine the clinical characteristics and treatment outcomes of individuals who 
attempted suicide during the COVID-19 pandemic, focusing on the effectiveness of tailored 
interventions for economically vulnerable individuals.
Methods: This study was conducted as part of the “Post-management Service for Suicide 
Attempters in the Emergency Room” project. Overall, 93 individuals who had attempted suicide 
were recruited, with 49 completing the study. Participants were categorized based on economic 
status (vulnerable vs. general) and suicide attempt timing (during vs. after COVID-19). The 
intervention included structured counseling sessions (six and four sessions for the vulnerable 
and general group, respectively). The vulnerable group received two additional sessions tailored 
to individual needs, choosing from family counseling, mental health education, social skills 
training, or vocational rehabilitation. Clinical assessments—Beck Scale for Suicidal ideation 
(BSS), Beck Hopelessness Scale (BHS), Beck Depression Inventory-II, and Beck Anxiety 
Inventory—were conducted at baseline and follow-up, with statistical analyses using linear 
regression, mixed-effects analysis of variance, and Pearson correlation.
Results: Changes in BSS scores negatively correlated with baseline BHS scores (B = −0.841, 
β = −0.593, P = 0.009) and intervention type (B = −4.596, β = −0.296, P = 0.040). During the 
COVID−19 intervention period, BSS scores improved greatly in the vulnerable group than in 
the general population group (F = 4.324, P = 0.049). Post−COVID−19, no significant group 
differences were observed in outcome measures. Changes in BSS scores positively correlated 
with changes in BHS scores across the total study population (r = 0.567, P < 0.001), general 
population group (r = 0.485, P = 0.016), and vulnerable population group (r = 0.641, P = 0.001).
Conclusion: Tailored interventions were associated with reduced suicidal ideation, particularly 
among economically vulnerable individuals during the COVID-19 pandemic. Addressing 
hopelessness emerged as a key mechanism in suicide prevention. The observed enhancement 
during the pandemic highlights the importance of context-sensitive strategies in public health 
crises. Further research using larger, randomized controlled trials is warranted.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic, rapidly spread worldwide, causing 
severe public health and economic crises. Studies show that infectious disease outbreaks 
have widespread psychological and socioeconomic impacts,1,2 including depression, anxiety, 
and suicidal ideation. Prolonged infectious disease outbreaks3-5 further limit access to 
psychological services, exacerbating the mental health crisis.6

Social distancing, an effective strategy for preventing the spread of the virus, is a major risk 
factor for mental health problems, including social withdrawal and family conflicts.7-9 The 
prolonged economic downturn from COVID-19 has raised concerns about the direct and 
indirect effects of financial hardship on mental health.10-12 Economic instability is a known 
risk factor for stress-related disorders and suicide, with studies linking unemployment to 
higher rates of depression, substance abuse, and suicide mortality.13-16

Evidence from previous outbreaks links public health crises to increased psychological 
distress. During the 2003 severe acute respiratory syndrome outbreak in Hong Kong, 
quarantined patients reported significantly higher stress levels, health concerns, social fear, 
financial insecurity, sleep disturbances, depression, loneliness, impaired concentration, and 
compromised judgment.17 Similarly, the psychological impact of COVID-19 is expected to 
persist beyond its peak, with higher suicide rates and mental health issues among COVID-19 
survivors and vulnerable groups. This underscores the urgent need for interventions to 
mitigate stress, anxiety, fear, and loneliness among at-risk individuals.

This study aims to evaluate the effectiveness of tailored interventions for individuals who 
attempted suicide during the COVID-19 pandemic, with a focus on economically vulnerable 
populations. We hypothesized that tailored interventions would lead to greater reductions 
in suicidal ideation than those of standard interventions. The findings could clarify how 
economic vulnerability and public health crises influence intervention outcomes and inform 
targeted suicide prevention strategies for high-risk populations.

METHODS

Study participants
The study was conducted between August 2021 and August 2023 at the Chung-Ang University 
Hospital (CAUH) in Seoul, South Korea. This study was conducted as part of the services 
independently provided by CAUH, within the framework of the “Post-management Service 
for Suicide Attempters in the Emergency Room” project, which has been operated by the 
Ministry of Health and Welfare and the Korea Foundation for Suicide Prevention at regional 
emergency medical centers. Participants were recruited from the emergency department and 
the psychiatric outpatient clinic following a suicide attempt.
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The inclusion criteria were as follows: 1) adults (aged ≥ 19 years) presenting to the emergency 
department or psychiatric outpatient clinic following a suicide attempt who agreed to 
aftercare services, and 2) individuals at high risk of suicide, characterized by persistent 
suicidal ideation with a concrete suicide plan, who agreed to receive aftercare services. 
The exclusion criterion was as follows: Individuals unable to provide informed consent or 
complete assessments due to cognitive impairment or communication difficulties.

Participants were classified into four groups based on hospital visit timing (during vs. after 
the COVID-19 pandemic) and socioeconomic status (SES, vulnerable vs. general population), 
using the Ministry of Employment and Labor criteria for economic vulnerability. The four 
groups were as follows: 1) Group 1: General population individuals who presented during the 
COVID-19 pandemic. 2) Group 2: Economically vulnerable individuals who presented during 
the COVID-19 pandemic. 3) Group 3: General population individuals who presented after the 
COVID-19 pandemic. 4) Group 4: Economically vulnerable individuals who presented after 
the COVID-19 pandemic.

Participants were enrolled within a week of the hospital presentation after providing 
informed consent for case management and the study. Baseline assessments were conducted 
in person or remotely (via telephone or an online survey platform). Follow-up assessments 
were completed within 1 week after the termination of case management services through in-
person or remote methods. Participants unable to complete the in-person assessments could 
complete them via 1) a structured telephone interview conducted by a research staff member 
or 2) an online survey link sent via text message.

Intervention
All participants completed baseline assessments, including self-reported questionnaires and 
interviews, taking approximately 30 minutes. The intervention protocol was tailored based on 
SES. Those in the general population groups (Groups 1 and 3) received structured counseling 
once per week, with each session lasting 30–60 minutes for four sessions. In contrast, 
participants in the economically vulnerable groups (Groups 2 and 4) received structured 
counseling once per week for six sessions, with each session also lasting 30–60 minutes.

All participants underwent a standard intervention comprising four structured counseling 
sessions on suicide risk assessment, crisis stabilization, and mental health and community 
resource engagement (Supplementary Table 1). Detailed descriptions of the structure and 
content of the interventions are provided in the Supplementary materials. Participants 
in the economically vulnerable group received two additional sessions tailored to their 
individual needs, with options including the following: 1) family counseling (Supplementary 
Table 2), 2) mental health education (Supplementary Table 3), 3) social skills training 
(Supplementary Table 4), or 4) vocational rehabilitation (Supplementary Table 5). After 
completing the intervention, all participants underwent follow-up assessments using the 
same questionnaires and interviews as at baseline assessment.

Modules were based on evidence-based theories (Supplementary Table 6).18 Specifically, the 
psychoeducational components were grounded in cognitive-behavioral and stress-coping 
models, focusing on identifying maladaptive thoughts, managing stress, and developing 
adaptive coping strategies.19,20 Family counseling was informed by family systems theory, 
emphasizing communication patterns, role dynamics, and collaborative problem-solving 
within families.21 Social skills training and vocational support were based on rehabilitation 
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and recovery-oriented frameworks, designed to enhance functional capacity, promote 
autonomy, and facilitate reintegration into community and occupational roles.22,23 The 
intervention followed standardized protocols delivered by trained professionals, with fidelity 
ensured through regular supervision (Supplementary Table 7).

Measurements
Baseline assessments included demographic and clinical data, such as age, sex, education 
level, occupation, financial status, psychiatric history, and past suicide attempts. Information 
related to the emergency department visit, including suicide attempt details, medical 
severity, and post-discharge plans, was also collected.

Before the intervention, all participants completed assessments on emotional changes 
and suicidal behavior related to the COVID-19 pandemic. Psychological measures included 
the Korean version of the Beck Depression Inventory-II (K-BDI-II), Beck Anxiety Inventory 
(K-BAI), Beck Hopelessness Scale (K-BHS), and Beck Scale for Suicidal Ideation (K-BSS). 
After the intervention, all participants were reassessed using these measures for changes in 
depression, anxiety, hopelessness, and suicidal ideation.

BDI-II
The BDI-II is a 21-item self-report instrument that assesses depression severity in adolescents 
and adults. Each item is rated on a 4-point scale (0–3), with higher total scores indicating 
more severe depression. The BDI-II has demonstrated high internal consistency and test-
retest reliability across diverse populations, making it a widely used tool in clinical and 
research settings.24

BAI
The BAI is a 21-item self-report questionnaire that measures anxiety severity. Each item 
describes a common symptom of anxiety and it is rated on a 4-point scale, from 0 (not at all) 
to 3 (severely). The BAI focuses on somatic symptoms of anxiety and has demonstrated good 
reliability and validity across clinical populations.25

BHS
The BHS is a 20-item true-false self-report inventory that evaluates three major aspects of 
hopelessness: feelings about the future, loss of motivation, and expectations. It assesses 
negative attitudes toward the future and is a strong predictor of suicide risk, especially in 
individuals with depression.26

BSS
The BSS is a self-report instrument that measures the severity of suicidal ideation by 
evaluating suicide-related attitudes and behaviors to help identify at-risk individuals. The 
BSS is widely used in clinical and research settings to assess suicidal intent and has strong 
psychometric properties.27

Statistical analysis
Univariate analyses employed one-way analysis of variance (ANOVA) for continuous variables 
and chi-square tests for categorical variables. Linear regression was used to examine the 
effects of socio-demographics, psychological symptoms, the COVID-19 pandemic period, 
and intervention type on suicidal ideation improvement, with the changes in BSS scores 
(follow-up BSS score minus baseline BSS score) as the dependent variable. A mixed-effects 
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ANOVA was used to assess intervention effectiveness, with the intervention group (general 
vs. vulnerable) as a between-subject factor and time (baseline vs. follow-up) as a within-
subject factor. We also conducted additional analyses of covariance (ANCOVA) for changes 
in each psychological scale (BDI-II, BAI, BHS, and BSS), using baseline scores as covariates 
to control for potential bias. This adjustment accounted for baseline differences between 
intervention groups, although none were statistically significant. Pearson correlation 
analyses were conducted to explore the relationships between psychological outcomes 
that significantly improved from baseline to follow-up, including BSS and BHS. Statistical 
significance was set at α = 0.05 (two-sided). All analyses were conducted using the Complex 
Samples module in IBM SPSS Statistics, Version 28 (IBM Corp., Armonk, NY, USA).

Ethics statement
This non-randomized intervention study was approved by the Institutional Review Board of 
Chung-Ang University Hospital (approval No. 2142-004-461) and registered with the Clinical 
Research Information Service (https://cris.nih.go.kr/; Registration No: KCT0009463). This 
study was conducted in accordance with the ethical principles of the Declaration of Helsinki. 
Informed consent was obtained from all participants at the time of enrollment.

RESULTS

Participant characteristics
Overall, 93 patients were enrolled, with 49 completing the study (completion rate: 52.7%). 
Throughout the study period, no intervention-related adverse events occurred. Baseline 
sociodemographic and clinical characteristics did not differ significantly between the 
groups (Table 1). A dropout analysis revealed no systematic differences in baseline 
characteristics between completers and non-completers, mitigating concerns about attrition 
bias (Supplementary Table 8). Most dropouts were attributed to practical barriers or 
disengagement (e.g., scheduling conflicts, transportation issues, loss of contact, or personal 
circumstances) rather than adverse events.
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Table 1. Baseline socio-demographic characteristics (N = 49)
Variables During pandemic After pandemic F/χ2 P value

Intervention-general 
(n = 14)

Intervention-vulnerable 
(n = 10)

Intervention-general 
(n = 13)

Intervention-vulnerable 
(n = 12)

Age, yr 23.9 ± 4.4 23.4 ± 4.8 27.5 ± 5.5 29.9 ± 11.7 2.214 0.099
Sex (male/female)a 4/10 2/8 2/11 4/8 1.325 0.723
Methods (DI/cutting/etc.)a 4/5/5 4/3/3 8/3/2 4/4/4 3.582 0.733
Medical results (discharge/admission)a 9/5 9/1 11/2 10/2 2.992 0.393
Depressive mood 5.8 ± 3.0 4.7 ± 3.0 5.5 ± 3.0 6.6 ± 2.5 0.803 0.499
Anxiety 5.3 ± 2.7 5.3 ± 3.0 5.8 ± 3.3 6.6 ± 2.2 0.554 0.648
Anger 5.3 ± 3.1 6.7 ± 3.0 4.8 ± 3.1 6.8 ± 2.5 1.342 0.273
Frustration 5.4 ± 3.2 4.9 ± 3.2 5.2 ± 3.4 6.5 ± 2.6 0.582 0.630
BDI-II 33.4 ± 12.9 40.4 ± 10.8 34.1 ± 11.5 36.8 ± 13.7 0.756 0.525
BAI 22.9 ± 10.9 28.0 ± 12.7 25.4 ± 12.9 28.5 ± 13.2 0.550 0.650
BHS 13.3 ± 6.4 16.5 ± 3.9 14.1 ± 4.8 12.5 ± 6.1 1.063 0.374
BSS 19.3 ± 11.1 25.2 ± 7.3 22.5 ± 7.1 21.3 ± 10.4 0.822 0.489
Values are presented as mean ± standard deviation.
DI = drug intoxication, BDI-II = Beck Depression Inventory-II, BAI = Beck Anxiety Inventory, BHS = Beck Hopelessness Scale, BSS = Beck Scale for Suicidal ideation.
aThe results are from χ2 tests, while the remaining results are derived from one-way analysis of variance tests.
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Results from linear regression
Table 2 presents the linear regression results for the changes in suicidal ideation among the 
49 patients who completed the study. Variables estimated in the linear regression explained 
33.3% of the variance in BSS changes, which were negatively correlated with the baseline 
BHS scores (B = −0.841, β = −0.593, P = 0.009) and intervention type (B = −4.596, β = −0.296, 
P = 0.040).

Results from mixed-effects ANOVA
During the intervention period, the group receiving the intervention for the vulnerable 
population (Intervention-Vulnerable) showed significantly greater reductions in BSS scores 
than the group receiving the intervention for the general population (Intervention-General) 
(F = 4.324, P = 0.049, partial η2 = 0.164; Table 3). BHS scores exhibited a trend-level reduction 
(F = 3.607, P = 0.071, partial η2 = 0.141). However, during the post-COVID-19 intervention 
period, no significant group differences in score changes were observed. While baseline 
BSS scores were not significantly different across groups (F = 0.822, P = 0.489; Table 1), 
an ANCOVA was conducted to control for any potential baseline imbalances. This analysis 
revealed a trend-level difference in post-intervention BSS scores between the intervention 
groups (general vs. vulnerable) (F = 2.69, P = 0.116, partial η2 = 0.113; Supplementary Table 9).
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Table 2. Linear regression analysis of changes in suicidal ideation in response to intervention with the Beck Scale 
for Suicide ideation score as the dependent variable (N = 49)
Independent variables Statistics of the variables

B B t P
Age, yr 0.197 0.188 1.307 0.199
Sex (female) −3.236 −0.180 −1.205 0.235
Previous suicidal attempts (yes) −1.979 −0.122 −0.859 0.395
Baseline BDI-II, score 0.335 0.525 1.954 0.058
Baseline BAI, score −0.217 −0.338 −1.836 0.074
Baseline BHS, scorea −0.841 −0.593 −2.730 0.009
COVID-19 pandemic period (after the pandemic) −0.938 −0.061 −0.437 0.664
Intervention type (intervention-vulnerableb)a −4.596 −0.296 −2.127 0.040
Statistics of the modela F = 2.500 (P = 0.026), R2 = 0.333
Dependent variable: changes of the BSS (BSS score at follow-up minus BSS score at baseline).
BDI-II = Beck Depression Inventory-II, BAI = Beck Anxiety Inventory, BHS = Beck Hopelessness Scale, COVID-19 = 
coronavirus disease 2019, BSS = Beck Scale for Suicidal ideation.
aStatistically significant; bIntervention-vulnerable: intervention for vulnerable population.

Table 3. Comparison of score changes in psychological scales between the general and vulnerable populations during and after the pandemic
Variables Intervention-generala (n = 27) Intervention-vulnerableb (n = 22) Statistics (mixed ANOVA)

Baseline Follow-up Baseline Follow-up Group × time effect
F P Partial η2

During the pandemic (n = 24)
BDI-II 33.4 ± 12.9 23.3 ± 13.5 40.4 ± 10.8 24.9 ± 16.2 1.228 0.280 0.053
BAI 22.9 ± 10.9 17.6 ± 16.2 28.0 ± 12.7 17.7 ± 12.0 1.326 0.262 0.057
BHS 13.3 ± 6.4 12.3 ± 6.6 16.5 ± 3.9 11.3 ± 5.6 3.607 0.071 0.141
BSSc 19.3 ± 11.1 16.4 ± 10.7 25.2 ± 7.3 16.1 ± 10.2 4.324 0.049 0.164

After the pandemic (n = 25)
BDI-II 34.1 ± 11.5 23.8 ± 12.7 36.8 ± 13.7 28.8 ± 16.3 0.183 0.673 0.008
BAI 25.4 ± 12.9 19.2 ± 14.6 28.5 ± 13.2 17.8 ± 12.0 0.852 0.366 0.036
BHS 14.1 ± 4.8 11.4 ± 6.9 12.5 ± 6.1 10.2 ± 6.7 0.023 0.881 0.001
BSS 22.5 ± 7.1 18.0 ± 6.6 21.3 ± 10.4 15.1 ± 10.2 0.273 0.606 0.012

Values are presented as mean ± standard deviation.
The results are from mixed ANOVA.
ANOVA = analysis of variance, BDI-II = Beck Depression Inventory-II, BAI = Beck Anxiety Inventory, BHS = Beck Hopelessness Scale, BSS = Beck Scale for Suicidal 
ideation.
aIntervention-general: intervention for the general population; bIntervention-vulnerable: intervention for vulnerable population; cStatistically significant.



Results from Pearson correlation analysis
Changes in BSS scores positively correlated with changes in BHS scores among the total study 
population (r = 0.567, P < 0.001), general population (r = 0.485, P = 0.016), and vulnerable 
population (r = 0.641, P = 0.001; Fig. 1).

DISCUSSION

In this study, the effectiveness of tailored interventions in reducing suicidal ideation and 
hopelessness among individuals with a history of suicide attempts was evaluated, particularly 
emphasizing those from economically vulnerable backgrounds. Among the 49 participants, 
suicidal ideation decreased following the intervention, with a more pronounced reduction 
observed in the economically vulnerable group. Reductions in suicidal ideation were 
significantly linked to baseline hopelessness and intervention type. Although hopelessness 
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Fig. 1. Correlation between changes in hopelessness and suicidal ideation across population groups. (A) Correlations between the changes in BHS and changes 
in BSS in the total population, r = 0.567, P < 0.001. (B) Correlations between the changes in BHS and changes in BSS in the general population, r = 0.485, P = 0.016. 
(C) Correlations between the changes in BHS and changes in BSS in the vulnerable population, r = 0.641, P = 0.001. 
BHS = Beck Hopelessness Scale, BSS = Beck Scale for Suicidal ideation.



showed a trend toward improvement, this change was not statistically significant. 
Nonetheless, changes in suicidal ideation and hopelessness were positively correlated.

Linear regression analysis revealed a significant association between changes in suicidal 
ideation, baseline hopelessness, and intervention type. Specifically, individuals with higher 
baseline hopelessness experienced greater reductions in suicidal ideation, consistent with 
previous research linking hopelessness to persistent suicidality.28 For instance, hopelessness 
was independently associated with suicidal ideation among Iranian medical students.29 
Moreover, BHS effectively predicted suicidal ideation among adolescents in Finland, showing 
good sensitivity and specificity.30 Additionally, the intervention type—general or tailored for 
economically vulnerable groups—was significantly associated with changes in the levels of 
suicidal ideation. Participants in the vulnerable population group (who received the tailored 
intervention) exhibited greater reductions in suicidal ideation than those in the general 
population group, suggesting that the intervention may have greater potential effectiveness. 
Research indicates that access to free, reliable support services may help prevent mental 
health decline in vulnerable populations facing poverty, debt, and unemployment.31

Linear regression analysis further revealed that the intervention timing—during or after 
COVID-19—did not significantly affect reductions in suicidal ideation. However, mixed-effect 
ANOVA revealed that during COVID-19, the intervention was more effective for the vulnerable 
population in reducing suicidal ideation than for the general population. This difference in 
the level of improvement was not observedpost-COVID-19. This suggests that the COVID-19 
period did not uniformly influence intervention effectiveness for all patients. Rather, its 
impact varied based on individual characteristics, especially economic vulnerability and 
intervention type. Moreover, the lack of significant effects for age, sex, and past suicide 
attempts indicates that reductions in suicidal ideation were primarily driven by changes in 
hopelessness and intervention type.

Mixed-effects ANOVA revealed greater improvement in suicidal ideation among participants 
from the economically vulnerable group than those from the general population during the 
COVID-19 period, suggesting that tailored interventions may be more effective in reducing 
suicidal ideation among individuals experiencing greater socioeconomic stress. This finding 
aligns with previous research showing that financial hardship and social stressors exacerbate 
psychological distress, underscoring the need for targeted interventions for economically 
disadvantaged individuals during crises.32 Studies consistently show that economically 
vulnerable populations were negatively impacted mentally during COVID-19, highlighting the 
urgent need for tailored interventions to address mental health disparities.33-36 While many 
studies explored psychological interventions for patients and healthcare workers during the 
COVID-19 pandemic,37-40 few have specifically evaluated their effectiveness for economically 
disadvantaged populations.

The mixed-effects ANOVA indicated a trend-level improvement in hopelessness following the 
intervention, though it was not statistically significant, likely because of the small sample 
size limiting statistical power. Hopelessness, a complex and deeply ingrained cognitive-
emotional state may require longer interventions or larger samples to observe statistically 
significant improvements.41 Research indicates that hopelessness improves more gradually 
than suicidal ideation, as it is influenced by persistent factors such as financial insecurity 
and social isolation.41 Larger studies with extended follow-up periods are necessary to better 
understand how tailored interventions reduce hopelessness in high-risk populations.
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The intervention appeared more effective during the COVID-19 pandemic among 
economically vulnerable individuals, potentially due to heightened distress and receptiveness 
to psychosocial support. However, this interpretation should be viewed cautiously, as 
no group differences were observed post-pandemic, and the effect size attenuated when 
adjusting for baseline differences. This result may be attributed to the heightened distress 
and uncertainty during the pandemic, which likely increased receptiveness to psychological 
support. During a crisis, structured mental health support provides stability, helping 
individuals effectively manage acute distress and suicidal thoughts.3 Additionally, the 
pandemic increased mental health awareness and the expansion of crisis intervention 
services, potentially enhancing treatment effectiveness.42 The acute nature of the crisis 
likely motivated individuals to engage in interventions to cope with uncertainty and loss.43 
However, no significant differences in improvement were observed between the groups on 
any outcome measure after the pandemic. This shift may stem from the transition from 
acute crisis to long-term stressors—such as economic instability and social isolation—that 
psychological interventions alone may not fully address.44

Pearson correlation analysis revealed a significant positive association between changes 
in hopelessness and suicidal ideation across all populations, including both vulnerable 
and general groups. This suggests that reducing hopelessness may help alleviate suicidal 
ideation. Similarly, a study on adolescents found that those facing economic hardship 
and experiencing hopelessness were at a higher risk of suicidal ideation.45 Additionally, a 
study on patients with depression and other neurotic psychiatric disorders found a strong 
association between hopelessness and suicidal ideation, highlighting the influence of both 
social and economic factors alongside depression.46

This study implemented a tailored intervention for economically vulnerable populations, 
effectively reducing hopelessness and, consequently, suicidal ideation. Its greater 
effectiveness in this group may be attributed to the additional therapeutic approaches 
addressing their unique psychosocial stressors. These included family counseling, mental 
health education, social skills training, and vocational rehabilitation, which likely enhanced 
emotional resilience and fostered a sense of purpose. Economically disadvantaged 
individuals often experience heightened stress from financial instability, social isolation, 
and limited access to mental health resources.47,48 These comprehensive interventions 
likely helped reduce hopelessness. Since psychosocial resources mediate or moderate the 
relationship between SES and health and tend to diminish as SES decreases,49 enhancing 
these resources is a key strategy for mitigating the negative impact of low SES on health.

These findings have important clinical implications for suicide prevention. First, they 
underscore the need to address hopelessness in high-risk individuals, particularly those 
facing economic hardships. Second, the greater effectiveness of tailored interventions for 
economically vulnerable individuals suggests that interventions should address financial 
stressors, social isolation, and limited mental health access. Third, the differential 
impact of the intervention during the COVID-19 pandemic highlights the need for crisis-
responsive mental health strategies. Mental health professionals and policymakers should 
integrate economic and social support into suicide prevention programs to enhance their 
effectiveness. Future research should explore scalable and sustainable intervention models 
adaptable to diverse socioeconomic settings.
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Despite its strengths, this study has some limitations. First, its observational design and 
lack of randomization limit causal interpretation. Second, the small sample size (n = 49) 
may have reduced statistical power, especially for detecting changes in hopelessness. 
Nonetheless, dropout analysis revealed no significant baseline differences between 
completers and non-completers, mitigating concerns about attrition bias. Third, reliance 
on self-report measures may have introduced response biases such as social desirability 
and recall bias. Incorporating clinician-rated or objective behavioral assessments could 
enhance the validity of the findings. Fourth, while the intervention was structured, 
individual differences in engagement, adherence, and external support systems were not fully 
accounted for, potentially influencing outcomes. Fifth, the short follow-up period limited the 
assessment of the long-term intervention effects. Sixth, this study was conducted within a 
specific cultural and socioeconomic context, potentially limiting the generalizability of the 
findings to other populations. Finally, while baseline BSS scores did not significantly differ 
between groups, an ANCOVA was conducted to adjust for potential baseline imbalances. The 
adjusted analysis revealed only a trend-level difference in post-intervention BSS outcomes, 
indicating that group comparisons should be interpreted with caution. Future research 
should employ randomized controlled designs with larger samples and longer follow-up, and 
evaluate the effectiveness and scalability of tailored interventions across diverse cultural and 
socioeconomic contexts.

This study demonstrates that tailored interventions may contribute to reductions in suicidal 
ideation, particularly among economically vulnerable individuals. While the reduction in 
hopelessness was not statistically significant, its strong correlation with suicidal ideation 
highlights its relevance as a treatment target. The intervention was more effective during the 
COVID-19 period, potentially due to heightened socioeconomic stress; however, this effect 
did not persist in the post-pandemic period. Nevertheless, the lack of a control group limits 
the ability to draw causal inferences. These findings underscore the need for flexible, context-
sensitive suicide prevention strategies. Further research using larger, randomized controlled 
trials is warranted.

ACKNOWLEDGMENTS

This study was conducted as part of the services independently provided by Chung-Ang 
University Hospital within the framework of the “Post-management Service for Suicide 
Attempters in the Emergency Room” project, operated by the Ministry of Health and Welfare 
and the Korea Foundation for Suicide Prevention at regional emergency medical centers.

SUPPLEMENTARY MATERIALS

Supplementary Data 1

Supplementary Table 1
Structure and content of the standard intervention1

Supplementary Table 2
Specialized intervention modules for economically vulnerable participants – family counseling2,3

10/13

Tailored Interventions for Suicidal Ideation During COVID-19

https://doi.org/10.3346/jkms.2026.41.e160https://jkms.org

https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2026.41.e160&fn=jkms-41-e160-s001.doc
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2026.41.e160&fn=jkms-41-e160-s002.doc
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2026.41.e160&fn=jkms-41-e160-s003.doc


Supplementary Table 3
Specialized intervention modules for economically vulnerable participants – mental health 
education4

Supplementary Table 4
Specialized intervention modules for economically vulnerable participants – social skills 
training4,5

Supplementary Table 5
Specialized intervention modules for economically vulnerable participants – vocational 
rehabilitation (pre-employment)4,5

Supplementary Table 6
Description of intervention modules and theoretical foundations

Supplementary Table 7
Fidelity monitoring checklist and procedures

Supplementary Table 8
Comparison of baseline characteristics between completers and non-completers (N = 93)

Supplementary Table 9
ANCOVA results for psychological scale score changes controlling for baseline scores

REFERENCES

	 1.	 Pappas G, Kiriaze IJ, Giannakis P, Falagas ME. Psychosocial consequences of infectious diseases. Clin 
Microbiol Infect 2009;15(8):743-7.    PUBMED | CROSSREF

	 2.	 Quinn SC, Kumar S. Health inequalities and infectious disease epidemics: a challenge for global health 
security. Biosecur Bioterror 2014;12(5):263-73.    PUBMED | CROSSREF

	 3.	 Cénat JM, Blais-Rochette C, Kokou-Kpolou CK, Noorishad PG, Mukunzi JN, McIntee SE, et al. Prevalence 
of symptoms of depression, anxiety, insomnia, posttraumatic stress disorder, and psychological distress 
among populations affected by the COVID-19 pandemic: a systematic review and meta-analysis. Psychiatry 
Res 2021;295:113599.    PUBMED | CROSSREF

	 4.	 Mak IW, Chu CM, Pan PC, Yiu MG, Chan VL. Long-term psychiatric morbidities among SARS survivors. 
Gen Hosp Psychiatry 2009;31(4):318-26.    PUBMED | CROSSREF

	 5.	 Sim K, Huak Chan Y, Chong PN, Chua HC, Wen Soon S. Psychosocial and coping responses within 
the community health care setting towards a national outbreak of an infectious disease. J Psychosom Res 
2010;68(2):195-202.    PUBMED | CROSSREF

	 6.	 Kavoor AR. COVID-19 in people with mental illness: challenges and vulnerabilities. Asian J Psychiatr 
2020;51:102051.    PUBMED | CROSSREF

	 7.	 Brock RL, Laifer LM. Family science in the context of the COVID-19 pandemic: solutions and new 
directions. Fam Process 2020;59(3):1007-17.    PUBMED | CROSSREF

	 8.	 Prime H, Wade M, Browne DT. Risk and resilience in family well-being during the COVID-19 pandemic. 
Am Psychol 2020;75(5):631-43.    PUBMED | CROSSREF

	 9.	 Loades ME, Chatburn E, Higson-Sweeney N, Reynolds S, Shafran R, Brigden A, et al. Rapid systematic 
review: the impact of social isolation and loneliness on the mental health of children and adolescents in 
the context of COVID-19. J Am Acad Child Adolesc Psychiatry 2020;59(11):1218-1239.e3.    PUBMED | CROSSREF

	10.	 Pfefferbaum B, North CS. Mental health and the Covid-19 pandemic. N Engl J Med 2020;383(6):510-2.    
PUBMED | CROSSREF

11/13

Tailored Interventions for Suicidal Ideation During COVID-19

https://doi.org/10.3346/jkms.2026.41.e160https://jkms.org

https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2026.41.e160&fn=jkms-41-e160-s004.doc
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2026.41.e160&fn=jkms-41-e160-s005.doc
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2026.41.e160&fn=jkms-41-e160-s006.doc
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2026.41.e160&fn=jkms-41-e160-s007.doc
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2026.41.e160&fn=jkms-41-e160-s008.doc
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2026.41.e160&fn=jkms-41-e160-s009.doc
https://jkms.org/DownloadSupplMaterial.php?id=10.3346/jkms.2026.41.e160&fn=jkms-41-e160-s010.doc
http://www.ncbi.nlm.nih.gov/pubmed/19754730
https://doi.org/10.1111/j.1469-0691.2009.02947.x
http://www.ncbi.nlm.nih.gov/pubmed/25254915
https://doi.org/10.1089/bsp.2014.0032
http://www.ncbi.nlm.nih.gov/pubmed/33285346
https://doi.org/10.1016/j.psychres.2020.113599
http://www.ncbi.nlm.nih.gov/pubmed/19555791
https://doi.org/10.1016/j.genhosppsych.2009.03.001
http://www.ncbi.nlm.nih.gov/pubmed/20105703
https://doi.org/10.1016/j.jpsychores.2009.04.004
http://www.ncbi.nlm.nih.gov/pubmed/32298968
https://doi.org/10.1016/j.ajp.2020.102051
http://www.ncbi.nlm.nih.gov/pubmed/32663330
https://doi.org/10.1111/famp.12582
http://www.ncbi.nlm.nih.gov/pubmed/32437181
https://doi.org/10.1037/amp0000660
http://www.ncbi.nlm.nih.gov/pubmed/32504808
https://doi.org/10.1016/j.jaac.2020.05.009
http://www.ncbi.nlm.nih.gov/pubmed/32283003
https://doi.org/10.1056/NEJMp2008017


	11.	 Gunnell D, Appleby L, Arensman E, Hawton K, John A, Kapur N, et al. Suicide risk and prevention during 
the COVID-19 pandemic. Lancet Psychiatry 2020;7(6):468-71.    PUBMED | CROSSREF

	12.	 Pierce M, Hope H, Ford T, Hatch S, Hotopf M, John A, et al. Mental health before and during the 
COVID-19 pandemic: a longitudinal probability sample survey of the UK population. Lancet Psychiatry 
2020;7(10):883-92.    PUBMED | CROSSREF

	13.	 Milner A, Page A, LaMontagne AD. Long-term unemployment and suicide: a systematic review and meta-
analysis. PLoS One 2013;8(1):e51333.    PUBMED | CROSSREF

	14.	 Blakely TA, Collings SC, Atkinson J. Unemployment and suicide. Evidence for a causal association? J 
Epidemiol Community Health 2003;57(8):594-600.    PUBMED | CROSSREF

	15.	 Kposowa AJ. Unemployment and suicide: a cohort analysis of social factors predicting suicide in the US 
National Longitudinal Mortality Study. Psychol Med 2001;31(1):127-38.    PUBMED | CROSSREF

	16.	 Stuckler D, Basu S, Suhrcke M, Coutts A, McKee M. The public health effect of economic crises and 
alternative policy responses in Europe: an empirical analysis. Lancet 2009;374(9686):315-23.    PUBMED | 
CROSSREF

	17.	 Chua SE, Cheung V, Cheung C, McAlonan GM, Wong JW, Cheung EP, et al. Psychological effects of the 
SARS outbreak in Hong Kong on high-risk health care workers. Can J Psychiatry 2004;49(6):391-3.    PUBMED | 
CROSSREF

	18.	 Cramer RJ, Kapusta ND. A social-ecological framework of theory, assessment, and prevention of suicide. 
Front Psychol 2017;8:1756.    PUBMED | CROSSREF

	19.	 Slee N, Arensman E, Garnefski N, Spinhoven P. Cognitive-behavioral therapy for deliberate self-harm. 
Crisis 2007;28(4):175-82.    PUBMED | CROSSREF

	20.	 Slee N, Spinhoven P, Garnefski N, Arensman E. Emotion regulation as mediator of treatment outcome in 
therapy for deliberate self-harm. Clin Psychol Psychother 2008;15(4):205-16.    PUBMED | CROSSREF

	21.	 Haefner J. An application of Bowen family systems theory. Issues Ment Health Nurs 2014;35(11):835-41.    
PUBMED | CROSSREF

	22.	 Contreras N, Rossell SL, Castle DJ, Fossey E, Morgan D, Crosse C, et al. Enhancing work-focused supports 
for people with severe mental illnesses in australia. Rehabil Res Pract 2012;2012:863203.    PUBMED | CROSSREF

	23.	 Slade M, Amering M, Farkas M, Hamilton B, O’Hagan M, Panther G, et al. Uses and abuses of recovery: 
implementing recovery-oriented practices in mental health systems. World Psychiatry 2014;13(1):12-20.    
PUBMED | CROSSREF

	24.	 Wang YP, Gorenstein C. Psychometric properties of the Beck Depression Inventory-II: a comprehensive 
review. Br J Psychiatry 2013;35(4):416-31.    PUBMED | CROSSREF

	25.	 Steer RA, Beck AT. Beck Anxiety Inventory. In: Zalaquett CP, Wood RJ, editors. Evaluating Stress: A Book of 
Resources. Lanham, MD, USA: Scarecrow Press; 1997, 23-40.

	26.	 Kocalevent RD, Finck C, Pérez-Trujillo M, Sautier L, Zill J, Hinz A. Standardization of the Beck 
Hopelessness Scale in the general population. J Ment Health 2017;26(6):516-22.    PUBMED | CROSSREF

	27.	 Kliem S, Lohmann A, Mößle T, Brähler E. German Beck Scale for Suicide Ideation (BSS): psychometric 
properties from a representative population survey. BMC Psychiatry 2017;17(1):389.    PUBMED | CROSSREF

	28.	 Beck AT, Steer RA, Kovacs M, Garrison B. Hopelessness and eventual suicide: a 10-year prospective study 
of patients hospitalized with suicidal ideation. Am J Psychiatry 1985;142(5):559-63.    PUBMED | CROSSREF

	29.	 Hossein Sadeghian M, Etesam F, Nakhostin-Ansari A, Akbarpour S, Akhlaghi M. Association between 
hopelessness and suicidal ideation in Iranian medical students: a cross-sectional study. Health Psychol Rev 
2021;9(1):27579.    PUBMED | CROSSREF

	30.	 Granö N, Oksanen J, Kallionpää S, Roine M. Specificity and sensitivity of the Beck Hopelessness Scale for 
suicidal ideation among adolescents entering early intervention service. Nord J Psychiatry 2017;71(1):72-6.    
PUBMED | CROSSREF

	31.	 Barnes MC, Donovan JL, Wilson C, Chatwin J, Davies R, Potokar J, et al. Seeking help in times of 
economic hardship: access, experiences of services and unmet need. BMC Psychiatry 2017;17(1):84.    
PUBMED | CROSSREF

	32.	 Taylor MG, Carr DC, Jason K. Financial hardship and psychological resilience during COVID-19: 
differences by race/ethnicity. J Gerontol B Psychol Sci Soc Sci 2022;77(7):e117-22.    PUBMED | CROSSREF

	33.	 Maffly-Kipp J, Eisenbeck N, Carreno DF, Hicks J. Mental health inequalities increase as a function of 
COVID-19 pandemic severity levels. Soc Sci Med 2021;285:114275.    PUBMED | CROSSREF

	34.	 Herrmann K, Beese F, Wollgast L, Mauz E, Kersjes C, Hoebel J, et al. Temporal dynamics of 
socioeconomic inequalities in depressive and anxiety symptoms during the COVID-19 pandemic: a 
scoping review. Front Public Health 2024;12:1397392.    PUBMED | CROSSREF

12/13

Tailored Interventions for Suicidal Ideation During COVID-19

https://doi.org/10.3346/jkms.2026.41.e160https://jkms.org

http://www.ncbi.nlm.nih.gov/pubmed/32330430
https://doi.org/10.1016/S2215-0366(20)30171-1
http://www.ncbi.nlm.nih.gov/pubmed/32707037
https://doi.org/10.1016/S2215-0366(20)30308-4
http://www.ncbi.nlm.nih.gov/pubmed/23341881
https://doi.org/10.1371/journal.pone.0051333
http://www.ncbi.nlm.nih.gov/pubmed/12883065
https://doi.org/10.1136/jech.57.8.594
http://www.ncbi.nlm.nih.gov/pubmed/11200951
https://doi.org/10.1017/S0033291799002925
http://www.ncbi.nlm.nih.gov/pubmed/19589588
https://doi.org/10.1016/S0140-6736(09)61124-7
http://www.ncbi.nlm.nih.gov/pubmed/15283534
https://doi.org/10.1177/070674370404900609
http://www.ncbi.nlm.nih.gov/pubmed/29062296
https://doi.org/10.3389/fpsyg.2017.01756
http://www.ncbi.nlm.nih.gov/pubmed/18265737
https://doi.org/10.1027/0227-5910.28.4.175
http://www.ncbi.nlm.nih.gov/pubmed/19115441
https://doi.org/10.1002/cpp.577
http://www.ncbi.nlm.nih.gov/pubmed/25353296
https://doi.org/10.3109/01612840.2014.921257
http://www.ncbi.nlm.nih.gov/pubmed/22966462
https://doi.org/10.1155/2012/863203
http://www.ncbi.nlm.nih.gov/pubmed/24497237
https://doi.org/10.1002/wps.20084
http://www.ncbi.nlm.nih.gov/pubmed/24402217
https://doi.org/10.1590/1516-4446-2012-1048
http://www.ncbi.nlm.nih.gov/pubmed/27841054
https://doi.org/10.1080/09638237.2016.1244717
http://www.ncbi.nlm.nih.gov/pubmed/29202737
https://doi.org/10.1186/s12888-017-1559-9
http://www.ncbi.nlm.nih.gov/pubmed/3985195
https://doi.org/10.1176/ajp.142.5.559
http://www.ncbi.nlm.nih.gov/pubmed/35106399
https://doi.org/10.52965/001c.27579
http://www.ncbi.nlm.nih.gov/pubmed/27626513
https://doi.org/10.1080/08039488.2016.1227370
http://www.ncbi.nlm.nih.gov/pubmed/28253879
https://doi.org/10.1186/s12888-017-1235-0
http://www.ncbi.nlm.nih.gov/pubmed/34604902
https://doi.org/10.1093/geronb/gbab173
http://www.ncbi.nlm.nih.gov/pubmed/34365069
https://doi.org/10.1016/j.socscimed.2021.114275
http://www.ncbi.nlm.nih.gov/pubmed/39022423
https://doi.org/10.3389/fpubh.2024.1397392


	35.	 Verra SE, Evans C, Oude Groeniger J, de Wit J, Poelman MP, Kamphuis CBM. Intersectional inequalities 
in mental health by education, income, gender, and age before and during the COVID-19 pandemic in the 
Netherlands: a longitudinal study. Int J Equity Health 2024;23(1):250.    PUBMED | CROSSREF

	36.	 Dubey S, Biswas P, Ghosh R, Chatterjee S, Dubey MJ, Chatterjee S, et al. Psychosocial impact of 
COVID-19. Diabetes Metab Syndr 2020;14(5):779-88.    PUBMED | CROSSREF

	37.	 Wang Q, An S, Shao Z. Psychological intervention for negative emotions aroused by COVID-19 pandemic 
in university students: a systematic review and meta-analysis. PLoS One 2023;18(5):e0283208.    PUBMED | 
CROSSREF

	38.	 Dominguez-Rodriguez A, Martínez-Arriaga RJ, Herdoiza-Arroyo PE, Bautista-Valerio E, de la Rosa-
Gómez A, Castellanos Vargas RO, et al. E-health psychological intervention for COVID-19 healthcare 
workers: protocol for its implementation and evaluation. Int J Environ Res Public Health 2022;19(19):12749.    
PUBMED | CROSSREF

	39.	 Zgueb Y, Bourgou S, Neffeti A, Amamou B, Masmoudi J, Chebbi H, et al. Psychological crisis intervention 
response to the COVID 19 pandemic: a Tunisian centralised Protocol. Psychiatry Res 2020;289:113042.    
PUBMED | CROSSREF

	40.	 Gálvez-Herrer M, Via-Clavero G, Ángel-Sesmero JA, Heras-La Calle G. Psychological crisis and emergency 
intervention for frontline critical care workers during the COVID-19 pandemic. J Clin Nurs 2022;31(15-16): 
2309-23.    PUBMED | CROSSREF

	41.	 Elbogen EB, Lanier M, Blakey SM, Wagner HR, Tsai J. Suicidal ideation and thoughts of self-harm during 
the COVID-19 pandemic: the role of COVID-19-related stress, social isolation, and financial strain. Depress 
Anxiety 2021;38(7):739-48.    PUBMED | CROSSREF

	42.	 Vindegaard N, Benros ME. COVID-19 pandemic and mental health consequences: systematic review of 
the current evidence. Brain Behav Immun 2020;89:531-42.    PUBMED | CROSSREF

	43.	 Cardel MI, Manasse S, Krukowski RA, Ross K, Shakour R, Miller DR, et al. COVID-19 impacts mental 
health outcomes and ability/desire to participate in research among current research participants. Obesity 
(Silver Spring) 2020;28(12):2272-81.    PUBMED | CROSSREF

	44.	 Liu S, Haucke MN, Heinzel S, Heinz A. Long-term impact of economic downturn and loneliness on 
psychological distress: triple crises of COVID-19 pandemic. J Clin Med 2021;10(19):4596.    PUBMED | CROSSREF

	45.	 Douglas RD, Alli JO, Gaylord-Harden N, Opara I, Gilreath T. Examining the integrated model of the 
interpersonal-psychological theory of suicide and intersectionality theory among Black male adolescents. 
Suicide Life Threat Behav 2025;55(1):e13066.    PUBMED | CROSSREF

	46.	 Pokharel R, Lama S, Adhikari BR. Hopelessness and suicidal ideation among patients with depression 
and neurotic disorders attending a tertiary care centre at eastern Nepal. J Nepal Health Res Counc 
2016;14(34):173-9.   PUBMED

	47.	 Warren JR. Socioeconomic status and health across the life course: a test of the social causation and 
health selection hypotheses. Soc Forces 2009;87(4):2125-53.    PUBMED | CROSSREF

	48.	 Baum A, Garofalo JP, Yali AM. Socioeconomic status and chronic stress. Does stress account for SES 
effects on health? Ann N Y Acad Sci 1999;896(1):131-44.    PUBMED | CROSSREF

	49.	 Taylor SE, Seeman TE. Psychosocial resources and the SES-health relationship. Ann N Y Acad Sci 
1999;896(1):210-25.    PUBMED | CROSSREF

13/13

Tailored Interventions for Suicidal Ideation During COVID-19

https://doi.org/10.3346/jkms.2026.41.e160https://jkms.org

http://www.ncbi.nlm.nih.gov/pubmed/39587583
https://doi.org/10.1186/s12939-024-02338-6
http://www.ncbi.nlm.nih.gov/pubmed/32526627
https://doi.org/10.1016/j.dsx.2020.05.035
http://www.ncbi.nlm.nih.gov/pubmed/37167313
https://doi.org/10.1371/journal.pone.0283208
http://www.ncbi.nlm.nih.gov/pubmed/36232049
https://doi.org/10.3390/ijerph191912749
http://www.ncbi.nlm.nih.gov/pubmed/32387792
https://doi.org/10.1016/j.psychres.2020.113042
http://www.ncbi.nlm.nih.gov/pubmed/34542199
https://doi.org/10.1111/jocn.16050
http://www.ncbi.nlm.nih.gov/pubmed/33949747
https://doi.org/10.1002/da.23162
http://www.ncbi.nlm.nih.gov/pubmed/32485289
https://doi.org/10.1016/j.bbi.2020.05.048
http://www.ncbi.nlm.nih.gov/pubmed/32845582
https://doi.org/10.1002/oby.23016
http://www.ncbi.nlm.nih.gov/pubmed/34640614
https://doi.org/10.3390/jcm10194596
http://www.ncbi.nlm.nih.gov/pubmed/38411036
https://doi.org/10.1111/sltb.13066
http://www.ncbi.nlm.nih.gov/pubmed/28327682
http://www.ncbi.nlm.nih.gov/pubmed/23596343
https://doi.org/10.1353/sof.0.0219
http://www.ncbi.nlm.nih.gov/pubmed/10681894
https://doi.org/10.1111/j.1749-6632.1999.tb08111.x
http://www.ncbi.nlm.nih.gov/pubmed/10681899
https://doi.org/10.1111/j.1749-6632.1999.tb08117.x

	Impact of Tailored Interventions on Suicidal Ideation Recovery: Addressing Hopelessness Among Economically Vulnerable Populations During COVID-19 Period
	INTRODUCTION
	METHODS
	Intervention
	Measurements
	Statistical analysis
	Ethics statement

	RESULTS
	Results from linear regression
	Results from mixed-effects ANOVA
	Results from Pearson correlation analysis

	DISCUSSION
	SUPPLEMENTARY MATERIALS
	Supplementary Data 1
	Supplementary Table 1
	Supplementary Table 2
	Supplementary Table 3
	Supplementary Table 4
	Supplementary Table 5
	Supplementary Table 6
	Supplementary Table 7
	Supplementary Table 8
	Supplementary Table 9



