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ABSTRACT 

Impact of income level change on development of suicidal ideation 

: Using Korean Welfare Panel Survey  

 

Hong-Chul Bae 

Dept. of Public Health 

The Graduate School 

Yonsei University 

 

Background: Suicide is one of the leading causes of death worldwide. In 2019, the suicide 

mortality rate in Korea was 26.9 per 100,000 people, making it the fifth leading cause of 

death, and the highest rate among OECD countries. Suicidal ideation is considered a major 

risk factor for suicide with depression, as is low income for suicide and suicidal ideation. 

However, most of the research conducted so far involved cross-sectional studies, and there 

have been limited studies on the development of suicidal ideation. 
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Objectives: This study seeks to assess the impact of income level changes on the 

development of suicidal ideation and identify the differences in these effects by population. 

Method: The study used data from the Korea Welfare Panel (2011–2015). To examine the 

prevalence of suicidal thoughts, subjects who did not have suicidal thoughts in the last few 

years were selected, and 43,827 of the 52,843 subjects were included. To measure the 

changes in income levels, we calculated the income tertile of the previous and the current 

years and estimated income level change. A generalized estimating equation analysis was 

conducted to examine the effect of income level changes on the development of suicidal 

ideation. 

Results: Among the 43,827 subjects, 1,297 (3.0%) reported developing suicidal ideation. 

The prevalence of suicidal ideation was 2.5% in the group with increased income level, 

3.0% in the maintained, and 3.5% in the decreased income group. When the income level 

decreased, the development of suicidal ideation was high at OR 1.29 (95% CI: 1.08–1.53). 

Additionally, when the subjects were female, had low educational levels, were unmarried 

or married but not living with spouse, and had low health status, the OR values for 

development of suicidal ideation were higher.  
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Sub-group analysis showed that the OR for development of suicidal ideation in the 18–49 

age group was 1.82 (95% CI: 1.35–2.46), higher than in the age group 50–59, 1.82 (95% 

CI: 1.28-2.60). The effect was also higher in females, those with low educational levels, 

did not follow any religion, and lived in urban areas. 

Conclusion: Changes in income levels influence the development of suicidal ideation, 

and this effect is more pronounced in ①females than in males, and ②younger than in 

older people. Although the suicide mortality rate in Korea has been steadily declining, it 

continues to be a major social problem. While implementing policies related to suicide, it 

is imperative to recognize the effects of changes in income and consider the characteristics 

of the population. 

 

 

 

Keywords: Suicide, Suicidal ideation, Income Level Change, KoWePS 
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I. Introduction 

 

Suicide, defined as death caused by intentional, self-inflicted poisoning or injury1, 

is one of the leading causes of death and years of life lost globally2,3. The suicide rate for 

the world as a whole was estimated at 10.7 cases per 100,000 inhabitants, accounting for 

1.4% of total mortalities in 2015. 

In Korea, the suicide rate was 26.9 suicides per 100,000 inhabitants in 2019. This 

is the highest among the Organization for Economic Cooperation and Development (OECD) 

countries4. Therefore, suicide has been acknowledged as one of the highest-priority 

subjects for public health management planning in Korea5. 

Various studies have been conducted on the subject of suicide, from which a 

multitude of personal and social risk factors have been identified, including gender, age, 

mental health status, life events, and prior suicidal ideation6-8. Suicidal ideation tends to 

increase in the period immediately preceding a suicide attempt, and could therefore serve 

as a marker for the imminent threat of suicidal behavior, and a key stage in the pathway 

leading to eventual suicide6,9. 

According to a report from a cross-national prevalence study, the lifetime 

prevalence of suicidal ideation and attempts is 9.2% and 2.7%, respectively10. The 

prevalence of suicidal ideation is relatively high in Korea, with a recent study showing that 

15.5% of adults have suicidal ideation11.  
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Suicidal ideation is a predictive index of suicide, and is a key factor leading to 

actual suicide after going through the suicide plan and suicide attempt stages12. There are 

numerous risk factors for suicide, and these overlap and aggravate, leading to suicidal 

ideation and, ultimately, suicide. 

Suicidal behaviors, such as suicide and suicidal thoughts, stem from various 

biological, psychological, social, and environmental factors acting reinforcingly. 

Genetically, TPH (tryptophan hydroxylase), 5-HTTLPR (serotonin transporter), 5-HT 

(serotonin receptor), COMT (catechol-O-methyltransferase), BDNF (brain-derived 

neurotrophic factor), MAO-A (monoamine oxidase A)13are associated with suicidal 

behaviors. Neuro-biochemically, changes in serotonin, dopamine, noradrenaline, and 

cortisol due to stress are predicted to be related to suicidal behavior14. Psychologically, 

depression, stress, despair, and shame are known to be associated with suicidal behavior15. 

Income level is one of the major factors closely related to health status. Globally, 

the high-income group has a higher and healthy life expectancy than the low-income group. 

In Korea, the life expectancy of the top 20% of the population or the high-income 

group in 2019 was 6.5 years longer and healthy life expectancy was 11.3 years longer than 

those of the bottom 20% or the low-income group. Income level is related to both physical 

and mental illnesses. Low income is associated with health conditions and several diseases. 

Mental health, such as depression, is also associated with low income, which in turn is 

associated with suicide and suicidal thoughts.  
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Changes in income are also known to be associated with several psychiatric 

disorders, including depression. Declining income levels are known to be associated with 

depression16. 

Many studies have investigated the influence of demographic, socio-

psychological, economic, and lifestyle-related factors on suicidal behaviors17-21. 

Additionally, there are reports that suicide is associated with stressful life events and the 

family environment1,22. However, it is difficult to find literature on the association between 

development of suicidal ideation and income change in Korea. 

In Korea, suicide is one of the most important social issues. Many people are 

contemplating suicide, attempting suicide, and sometimes dying.  

Suicide is definitely preventable. This study aims to analyze the effect of income 

change on suicidal thoughts to determine ways to contribute to suicide prevention. 
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II. Objectives 

 

The purpose of this study is to determine the factors that influence the 

development of suicidal thoughts. 

 

The detailed objectives of this study are as follows: 

1) To examine the impact of income level change on development of suicidal 

ideation and 

2) To identify the characteristics of the population in which these effects occur 
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III. Literature Reviews 

 

1. Definition of Suicide  

According to the US Centers for Disease Control and Prevention, suicide is death 

caused by injuring oneself with an intent to die23. There are three types of suicide-related 

behaviors; suicide, suicide attempts, and suicidal ideation. Suicide means death due to self-

directed actions taken with the intention of dying. Suicide attempts do not always lead to 

death, but are self-directed actions that harm oneself with the intention of dying. Suicidal 

ideation means acting, considering, and planning suicide24. 

 

2. Epidemiology of Suicide 

Suicide is a global public health concern with an estimated mortality rate of 10.63 (per 

100,00 population) in 201625. Suicide accounts for 1.4% of premature deaths worldwide, 

and varies by country, age, gender, and socio-economic status. Complete suicide is three 

times more common in men than in women, and suicide attempts are up to 30 times more 

prevalent than suicide26. 

In a cross-national study on the prevalence of suicide, being female, younger, less 

educated, unmarried, and having a mental disorder are consistent cross-national risk 

factors27. 
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Suicide is a phenomenon that occurs due to a combination of factors, including 

biological, psychological, clinical, social, and environmental28,29. 

 

3. Suicide in South Korea 

In South Korea, suicide mortality rate has been rising steadily over the past two 

decades, and it was the highest among OECD countries (12.0 per 100,000) with rates 2–3 

times greater than the average rate in OECD nations4. This trend has been recognized as a 

major social problem in the nation. Furthermore, suicide was the most common cause of 

death in people aged 10–39, and the second most common cause in people aged 40–59 in 

201630.  

The South Korean government implemented a national suicide prevention 

program in the 2000s31, which included monitoring of high-risk groups and media 

campaigns31. The five-year National Strategy for Suicide Prevention in 2004 was the first 

step of the suicide prevention program. Accordingly, regional mental health centers were 

established which eventually led to strengthened public community infrastructures for 

mental health30. In 2011, South Korea passed the Act for the Prevention of Suicide, which 

introduced the Korea Suicide Prevention Center and prohibited the sale of paraquat 

pesticides. An emergency department-based program was implemented in 2013, which 

included management of suicide survivors. In 2014, the Journalists Association of Korea, 

along with the Korea Suicide Prevention Center, announced the recommendation for 

reporting suicide-related incidents by the media30. Despite these national efforts, the suicide 
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mortality rate did not decline significantly32.  

 

4. Risk Factors for Suicidal Behaviors  

There are many risk factors for suicidal behavior, including suicide and suicidal 

ideation. 

Genetic factors associated with suicidal behavior include tryptophan hydroxylase 

(TPH), 5-HTTLPR (serotonin transporter), 5-HT (serotonin receptor), COMT (catechol-O-

methyltransferase), BDNF (brain-derived neurotrophic factor), MAO-A (monoamine 

oxidase A), etc., which are being studied. 

A meta-analysis by Clayden et al. (2012)13 demonstrated that the risk of suicidal 

behavior increased as the number of A218 genes rose compared to the C218 gene among 

the TPH 1 genes. It has been confirmed that there is a relationship between TPH gene 

polymorphisms and suicidal behavior. 

Lin et al. (2004)33 confirmed that polymorphism of 5-HTTLPR, a serotonin 

receptor, was associated with suicidal behavior, and that suicide methods were also more 

lethal. 

Sadeghiyeh et.al. (2017)34 confirmed that the L allele frequency of the COMT 

gene was significantly higher in suicide attempters in this meta-analysis, and in suicide 

deaths, especially males, it was confirmed that the Met allele was related. 

The BDNF (brain-derived neurotrophic factor) gene is known to be associated 

with systemic diseases such as schizophrenia and depression. Peng et. al. (2018)35 
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elucidated that plasma BDNF concentrations are related to schizophrenia and major 

depression disorders, and are meaningful as a neurological biomarker in meta-analysis 

studies. 

Several studies have also been conducted on the association between suicide 

attempts and the MAO A gene polymorphism. However, Hung et.al. (2012)36 presented the 

results of a meta-analysis, suggesting that there was no significant association between the 

MAO A gene polymorphism and suicide attempt. 

Neuro-biochemically, changes in serotonin and cortisol levels due to stress are 

known to be associated with suicidal behavior. 

A study by Henry et. al. (2006)37 found that dysfunction of the serotonin system 

can increase suicidal behavior or aggression by disinhibiting the brain's inhibitory action, 

and that suicidal behavior can be induced by not planning an appropriate response method 

to cope with a stressful situation.  

O'Connor et al.’s (2016)38 meta-analysis confirmed that the change in the 

hypothalamic-pituitary-adrenal (HPA) axis, which is indicated by the change in cortisol 

level according to age, is related to suicidal behavior. 
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5. Prior Studies of the Effect of Income Volatility on Health 

Outcomes 

Several studies analyzed the association between income and psychological well-

being. Eldere et al. (1992)39 suggested that reductions in income have been shown to have 

an impact on emotional health. The study demonstrated that income decreases were 

associated with greater economic hardships, and financial pressure was a closely linked 

negative effect on mental health. The study assessed family responses to income volatility 

and its consequences from the perspective of families. Overall, adaptations to economic 

adversity were associated with negative changes in family relationships. Father’s negativity 

in the family was linked with child behavior, and it increased the risk of aggressive behavior 

and depressed feelings among their children, especially when maternal support was absent.  

McDonough et al. (2011)40 demonstrated that persistent low income and income 

instability were associated with mortality. Their study investigated the relationship between 

income and mortality focusing on the impact of income change and the joint effects of age, 

race, and gender. After adjusting for education and initial health status, the results have 

shown that higher risk for mortality was seen in individuals with decreased income. 

Additionally, the effect of decreased income was stronger among middle-income 

individuals. 

Miller et al. (2016)41 examined the relationship between development of 

psychopathology in children and house income dynamics (i.e. cumulative family income 
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versus income volatility). The study investigated how income dynamics predict trajectories 

of children’s internalizing and externalizing disorders. The results indicated that an increase 

in cumulative house income decreased the risk of internalizing problems in children, 

whereas income vitality increased the risk of internalizing problems in children. A similar 

phenomenon was observed in externalizing problems in children. 

Lynch et al. (1997)42 indicated that the cumulative impact of sustained economic 

hardship was associated with physical, cognitive, psychological, and social functioning. 

The study measured income changes from 1965 to 1983 among a representative sample of 

adults. The results showed that people with sustained economic hardship are more likely to 

have poorer health outcomes at multitude levels. Furthermore, the study also suggested 

evidence that individuals with sustained economic hardship were less likely to receive 

medical care compared to those who overcame adversity.  

Prause et al. (2009)43 examined whether income volatility predicts depression 

among economically-active individuals. After controlling for prior depression, the results 

have shown that the risk of depression was high with loss of income. Income volatility 

reflects decreasing job security and employer-provided benefits. These losses come with 

other major issues such as loss of sense of security, mental stability, cognitive function, etc., 

all of which threaten mental well-being. 

Kinge et al. (2019)44 wanted to investigate whether the life expectancy in a country 

with moderate income differences and a largely tax-financed universal health system, such 

as Norway, vary with income. The study used data from 3,041,828 persons aged at least 40 
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between 2005 and 2015. The main finding was that inequalities in life expectancy by 

income in Norway were substantial and increased steadily. Over the years, life expectancy 

for both males and females were lowest in the lowest income quartile and highest in the 

highest income quartile. Furthermore, substance use deaths and suicides were more 

prevalent in younger age groups from the lowest income quartile than the general 

population.  

Chetty et al. (2016)45 assessed the relationship between variation in income and 

life expectancy in the US from 2001 to 2014. The study measured the level, time trend, and 

geographic variability of life expectancy according to household income. The data used in 

the study was nationally represented, and included US population tax records and mortality. 

The sample consisted of 1,408,287,218 person-year observation. The main findings were 

that the life expectancy gap between 1% of the richest and 1% of the poorest people was 

14.6 years. In the bottom income quartile, life expectancy differed by 4.5 years between 

the highest and lowest longevity. Furthermore, the gap increased over time. The differences 

in life expectancy were correlated with health behaviors and local area characteristics. 
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IV. Material and Methods 

 

1. Data and Study Population 

Data from the Korean Welfare Panel Study (KoWePS: Korea Institute for Health 

& Social Affairs & Seoul National University Social Welfare Research Center, 2008) from 

2011 to 2015, were obtained for this study.  

KoWePS is an ongoing longitudinal study of a nationally-representative sample 

of Korean households that collects data annually. The KoWePS-led survey population 

represents 90% of the census conducted in 2005. Statisticians of this survey determined 

final panel households by applying a “Stratified Double Sampling” model. The constituent 

questionnaires in this survey consisted of a household member survey for household 

members aged 15  and above, a household survey and a supplementary survey for special 

topics. Face-to-face interviews were used to gain information during the first year of the 

study. 

KoWePS investigated the question of suicidal ideation since 2011, whether there 

had been serious thinking about suicide in the last year. In this study, we excluded cases of 

suicidal ideation in the previous year, for analyzing new development of suicidal ideation 

in 2011 to 2012, 2012 to 2013, 2013 to 2014, and 2014 to 2015, respectively. Of the 52,843 

cases, we excluded 9,016 which had suicidal ideation in the previous year, and the final 

study subjects were 43,827 cases. 
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Figure 1. Data source (KoWePS) and study period 
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Figure 2. Flowchart for selection of study population from KoWePS 
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2. Dependent Variable 

The dependent variable of this study is the new development of suicidal ideation, 

which was absent in the previous year. KoWePS conducted a questionnaire on suicidal 

ideation from 2011, investigating whether people had seriously considered about suicide in 

the past year as of the survey date. We also included the question, “Have you ever made a 

specific plan to commit suicide in the past year,” or “have you attempted suicide in the past 

year?” 

  

3. Independent Variables 

In order to measure the change of income level, we calculated the household 

income tertile of the previous year and the current year. We categorized the income level 

into upper, middle, and lower, and measured alteration of the level. The income level tertile 

of each year are shown in Table 1. 

 

Table 1. The tertile criteria of income level   (unit: 10,000 won) 

  2012  2013  2014  2015 

  
Last 

year 

Current 

year 
  

Last 

year 

Current 

year 
  

Last 

year 

Current 

year 
  

Last 

year 

Current 

year 

Lower 

tertile 
2,291 2,382  2,194 2,115  2,192 2,226  2,196 2,301 

Upper 

tertile 
4,823 5,158  4,896 5,010  5,023 5,120  5,113 5,393 
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Age, gender, educational level, marital status, following some religion, region 

inhabited, health status, having chronic disease, type of occupation, smoking, alcohol 

consumption, and year were included as covariates. We classified educational level into 

elementary school or lower, middle school, high school, college or upper, and marital status 

into married and living with spouse, married but not living with spouse, and not married. 

State of health was categorized into high, moderate, low, and type of occupation was 

classified into salaried worker, self-ownership, and no occupation. 

 

4. Statistical Method 

In an effort to recognize the incidence of suicidal thoughts as a result of changes 

in income level, the analysis was conducted in two consecutive years (from 2011 to 2012, 

2012 to 2013, 2013 to 2014, and 2014 to 2015). The study subjects with no suicidal 

ideation included in the previous year, were defined as a newly developed suicidal 

ideation in the current year. 

To examine the effect of income level changes, using the tertile of previous and 

current income on the development of suicide ideation, we performed generalized 

estimating equations (GEE) analysis using SAS 9.4 PROC GENMOD. 
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5. Ethics Statement 

Ethical approval was not required as KOWEPS provides secondary data that is 

publicly available for scientific use. This study was approved by the Institutional Review 

Board of the institution where the authors were affiliated. 
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IV. Results 

Table 2 presents the general characteristics of the study population. During the 

study period, suicidal ideation developed in 1,297 (3.0%) of the 43,827 study subjects. 

Among the participants, 34,959 (79.8%) maintained their income level, 4,465 (10.2%) 

reported increased, and 4,410 (10.1%) decreased income. 

 

Table 2. General characteristics of study subjects  

Variables  N  (%) 

Gender    

 Male 18,729 (42.7) 
 Female 25,098 (57.3) 

Age    

 18–29 3,171 (7.2) 
 30–39 5,838 (13.3) 
 40–49 7,780 (17.8) 
 50–59 7,090 (16.2) 
 60–69 6,837 (15.6) 

 ≥ 70 13,111 (29.9) 

Change of income level   

 Increase 4,465 (10.2) 
 Maintain 34,952 (79.8) 
 Decrease 4,410 (10.1) 

Educational level   

 ≤ Elementary school 13,362 (30.5) 
 Middle school 5,389 (12.3) 
 High school 12,178 (27.8) 
 ≥ College 12,898 (29.4) 

Marital status   

 Living with spouse 28,843 (65.8) 
 Living without spouse 9,407 (21.5) 
 Not married 5,577 (12.7) 

Religion   

 Have 22,859 (52.2) 
 None 20,968 (47.8) 
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Table 2. General characteristics of study subjects (continued) 

Variables  N  (%) 

Region    

 Urban 34,686 (79.1) 

  Rural 9,141 (20.9) 

Health status   

 High 24,884 (56.8) 

 Moderate 9,789 (22.3) 

 Low 9,154 (20.9) 

Chronic disease   

 None 19,207 (43.8) 

 Have 24,620 (56.2) 

Occupation   

 Salaried worker 16,863 (38.5) 

 Self-Ownership 8,995 (20.5) 

 None 17,969 (41.0) 

Smoking   

 Yes 7,504 (17.1) 

 None 36,323 (82.9) 

Alcohol consumption   

 Yes 20,255 (46.2) 

 None 23,572 (53.8) 

Development of suicidal ideation   

 None 42,530 (97.0) 

 Yes 1,297 (3.0) 

Year    

 2011 to 2012 9,461 (21.6) 

 2012 to 2013 11,759 (26.8) 

 2013 to 2014 11,443 (26.1) 

  2014 to 2015 11,164 (25.5) 

Total  43,827 (100.0) 
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Table 3 presents the general characteristics of the study subjects by development 

of suicidal ideation. The proportion of suicidal ideation development was 3.5% in the group 

with decreased income levels, higher than the group of maintained or increased (p-value = 

0.023) income. The prevalence of suicidal ideation development in females was 3.4%, 

higher than males (p-value < 0.001).  

The prevalence of developing suicidal ideation was 3.4% in females, higher than 

males (p-value < 0.001), and in people aged 70 and higher, it was 3.9%, highest in age 

group (p-value < 0.001). For elementary school and lower educational level, it was 4.4% 

(p-value < 0.001), married but living without spouse, it was 5.4% (p-value < 0.001, 

respectively). There was no significant difference in following a religion and the region 

inhabited. 

The prevalence of suicidal ideation development was 1.5% in high health status, 

3.0% in moderate, and 6.8% in low health status (p-value < 0.001). When subjects have 

chronic disease, no occupation, are smokers, but do not consume alcohol, the prevalence 

were higher (p-value < 0.001, respectively). 
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Table 3. Characteristics of study subjects by development of suicidal ideation 

Variables 
 No development     Development    

P value 
 N  (%)    N  (%)   

Gender        <0.001 

 Male 18,281 (97.6)  448 (2.4)   

 Female 24,249 (96.6)  849 (3.4)   

Age        <0.001 

 18–29 3,122 (98.5)  49 (1.6)   

 30–39 5,735 (98.2)  103 (1.8)   

 40–49 7,641 (98.2)  139 (1.8)   

 50–59 6,858 (96.7)  232 (3.3)   

 60–69 6,577 (96.2)  260 (3.8)   

 ≥ 70 12,597 (96.1)  514 (3.9)   

Change in income level       0.023 

 Increase 4,353 (97.5)  112 (2.5)   

 Maintain 33,921 (97.1)  1,031 (3.0)   

 Decrease 4,256 (96.5)  154 (3.5)   

Educational level       <0.001 

 ≤ Elementary school 12,770 (95.6)  592 (4.4)   

 Middle school 5,210 (96.7)  179 (3.3)   

 High school 11,828 (97.1)  350 (2.9)   

 ≥College 12,722 (98.6)  176 (1.4)   

Marital status       <0.001 

 Living with spouse 28,191 (97.7)  652 (2.3)   

 Living without spouse 8,897 (94.6)  510 (5.4)   

 Not married 5,442 (97.6)  135 (2.4)   

Region        0.756 

 Urban 22,177 (97.0)  682 (3.0)   

 Rural 20,353 (97.1)  615 (2.9)   

Religion        0.176 

 Have 33,640 (97.0)  1,046 (3.0)   

 None 8,890 (97.3)  251 (2.8)   
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Table 3. Characteristics of study subjects by development of suicidal ideation (continued) 

Variables 
 No development     Development    

P value 
N (%)  N (%)  

Health status       <0.001 

 High 24,507 (98.5)  377 (1.5)   

 Moderate 9,492 (97.0)  297 (3.0)   

  Low 8,531 (93.2)  623 (6.8)   

Chronic disease       <0.001 

 None 18,926 (98.5)  281 (1.5)   

 Have 23,604 (95.9)  1,016 (4.1)   

Occupation       <0.001 

 Salaried worker 16,554 (98.2)  309 (1.8)   

 Self-Ownership 8,804 (97.9)  191 (2.1)   

 None 17,172 (95.6)  797 (4.4)   

Smoking        <0.001 

 Yes 7,218 (96.2)  286 (3.8)   

 No 35,312 (97.2)  1,011 (2.8)   

Alcohol consumption       <0.001 

 Yes 19,809 (97.8)  446 (2.2)   

 No 22,721 (96.4)  851 (3.6)   

Year         <0.001 

 2011 to 2012 9,153 (96.7)  308 (3.3)   

 2012 to 2013 11,294 (96.1)  465 (4.0)   

 2013 to 2014 11,169 (97.6)  274 (2.4)   

 2014 to 2015 10,914 (97.8)  250 (2.2)   

Total  42,530 (97.0)  1,297 (3.0)   
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Table 4 presents the results of the GEE analysis. The OR was 1.27 (95% CI: 1.06–

1.51) for the development of suicide ideation of women compared to that of males, and 

there was no significant difference by age group. According to the change in income level, 

the OR of the decreased group was 1.29 (95% CI: 1.08–1.53). By educational level, all 

other groups had OR higher than college and higher group. According to marital status, OR 

was1.59 (95% CI: 1.37–1.85) when they married but lived without spouse and it was 1.73 

(95% CI: 1.38–2.17) when they were not married compared to married and living with 

spouse. Compared to those living in urban areas OR was 0.79 (95% CI: 0.68–0.92) in rural 

areas. Meanwhile, OR of moderate health status was 1.53 (95% CI: 1.37–1.85), low health 

status was 3.06 (95% CI: 2.56–3.64) compared to high health status group. When they have 

chronic disease, OR was 1.57 (95% CI: 1.31–1.87). Meanwhile, OR of no occupation group 

was 1.64 (95% CI: 1.37–1.96) compared to self-ownership, and when they are smoking, 

OR was 1.95 (95% CI: 1.62–2.34) higher than no smoking group. 
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Table 4. The results of the regression analysis affecting development of suicidal ideation 

Variables OR 95% CI 

Sex      

 Male 1.00    

 Female 1.27 1.06 - 1.51 

Age      

 18–29 1.00    

 30–39 1.40 0.94 - 2.07 
 40–49 1.15 0.75 - 1.76 
 50–59 1.49 0.95 - 2.35 
 60–69 1.20 0.75 - 1.91 

 ≥ 70 0.81 0.50 - 1.30 

Change of income level     

 Increase 0.95 0.78 - 1.16 
 Maintain 1.00    

 Decrease 1.29 1.08 - 1.53 

Education level     

 ≤ Elementary school 1.65 1.26 - 2.17 
 Middle school 1.50 1.13 - 1.98 
 High school 1.73 1.38 - 2.17 
 ≥College 1.00    

Marital state     

 Living with spouse 1.00    

 Living without spouse 1.59 1.37 - 1.85 
 Not married 1.73 1.32 - 2.26 

Religion      

 Have 1.00    

 None 1.13 1.00 - 1.27 

Region      

 Urban 1.00    

 Rural 0.79 0.68 - 0.92 

Health state     

 High 1.00    

 Moderate 1.53 1.28 - 1.83 
 Low 3.06 2.56 - 3.64 

Chronic disease     

 None 1.00    

 Have 1.57 1.31 - 1.87 

Occupation     

 Salaried worker 1.05 0.86 - 1.28 
 Self-Ownership 1.00    

 None 1.64 1.37 - 1.96 
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Smoking      

 Yes 1.95 1.62 - 2.34 
 No 1.00    

Alcohol consumption     

 Yes 0.88 0.76 - 1.01 
 No 1.00    

Year      

 2011 to 2012 1.57 1.32 - 1.87 
 2012 to 2013 1.87 1.60 - 2.19 
 2013 to 2014 1.21 1.02 - 1.44 

  2014 to 2015 1.00    
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Results of Subgroup analysis  

 

 We conducted a subgroup analysis to determine which groups of income level 

change had a strongest impact on development of suicidal ideation. The results of the 

subgroup analysis for gender, age group, educational level, marital status, having religion, 

region inhabited, health status, and having chronic disease are displayed in Tables 5–12.  

Table 5 shows how the change of income level affects development of suicidal 

ideation according to gender. In males, there were no significant difference, but in females, 

when the income level decreased, OR was 1.39 (95% CI: 1.12–1.72) compared to the group 

that maintained its income level.  

 

Table 5. Impact of income level change on development of suicidal ideation by gender 

  Male  Female 

  OR 95% CI  OR 95% CI 

Change of Income Level 

Increase 1.09 0.79 - 1.51  0.92 0.71 - 1.18 

Maintain 1.00     1.00    

Decrease 1.21 0.91 - 1.63  1.39 1.12 - 1.72 

 

Table 6 shows how the effect of income level changes on development of suicidal 

ideation are different by age group. In the analysis by age, the 18–29 and 30–39 age groups 

were compared with those aged 40–49 because of limited study subjects. When the income 

level decreased, OR of the 18–49 age group was 1.82 (95% CI: 1.35–2.46), OR of 50–59 

age group was 1.82 (95% CI: 1.28–2.60), but there was no significant finding in the 60–69 

and 70 and higher age group. 
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Table 6. Impact of income level change on development of suicidal ideation by age group             

  18–49  50–59  60–69  ≥ 70 

  OR 95% CI  OR 95% CI  OR 95% CI  OR 95% CI 

Change of Income Level 

Increase 0.99 0.67 - 1.45  1.17 0.76 - 1.79  0.86 0.55 - 1.33  0.93 0.64 - 1.34 

Maintain 1.00     1.00     1.00     1.00    

Decrease 1.82 1.35 - 2.46  1.82 1.28 - 2.60  0.86 0.57 - 1.31  1.04 0.74 - 1.47 
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Table 7 shows how changes in income level affect suicidal ideation according to 

educational level. In the case of elementary school or lower and middle school level, there 

were insufficient subjects, so the analysis included mainly those with high school level. 

When the educational level was lower than high school, the OR was 1.29 (95% CI: 1.07–

1.56) when income level decreased, and there was no significant change in the college and 

higher education level group. 

.  

Table 7. Impact of income level change on development of suicidal ideation by educational level   

  ≤ High school  ≥ College 

  OR 95% CI  OR 95% CI 

Change of Income Level 

Increase 0.93 0.75 - 1.16  1.13 0.68 - 1.87 

Maintain 1.00     1.00    

Decrease 1.29 1.07 - 1.56  1.39 0.90 - 2.13 

 

 

Table 8 shows how changes in income level affect development of suicidal 

ideation according to marital status. In the married and living with spouse group, OR was 

1.51 (95% CI: 1.22–1.88) when income level decreased, and there was no significant 

difference in the married but living without spouse and the unmarried groups. 
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Table 8. Impact of income level change on development of suicidal ideation by marital status        

  Living with spouse  Living without spouse  Not married 

  OR 95% CI  OR 95% CI  OR 95% CI 

Change of Income Level 

Increase 1.07 0.84 - 1.38  0.75 0.51 - 1.11  1.15 0.60 - 2.18 

Maintain 1.00     1.00     1.00    

Decrease 1.51 1.22 - 1.88  0.89 0.61 - 1.29  1.58 0.95 - 2.62 
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Table 9 shows how changes in income levels influence the development of 

suicidal ideation depending on the presence or absence of religion. There was no significant 

difference in the occurrence of suicidal ideation among groups with religious affiliation. 

However, in the group without religion, the income level decreased and OR was 1.38 (95% 

CI: 1.08–1.76). 

 

Table 9. Impact of income level change on development of suicidal ideation based on religion   

  Have Religion  No Religion 

  OR 95% CI  OR 95% CI 

Change of Income Level 

Increase 0.96 0.73 - 1.27  1.26 0.99 - 1.60 

Maintain 1.00     1.00    

Decrease 0.97 0.73 - 1.30  1.38 1.08 - 1.76 

 

Table 10 shows the effect of changes in income level on the occurrence of suicidal 

ideation according to the area inhabited. There was no significant difference in the 

development of suicidal ideation among rural residents due to changes in income level. 

However, when they were living in urban areas, the OR increased to 1.28 (95% CI: 1.06–

1.55). 

 

Table 10. Impact of income level change on development of suicidal ideation by region inhabited   

  Urban  Rural 

  OR 95% CI  OR 95% CI 

Change of Income Level 

Increase 0.88 0.70 - 1.10  1.46 0.96 - 2.23 

Maintain 1.00     1.00    

Decrease 1.28 1.06 - 1.55  1.41 0.92 - 2.15 
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Table 11 shows the effect of changes in income level on suicidal ideation 

according to health status. In the high health status, OR was 1.54 (95% CI: 1.17–2.03), and 

in the low health status, it was 1.36 (95% CI: 1.03–1.78). There was no significant 

difference in moderate health status. 
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Table 11. Impact of income level change on development of suicidal ideation by health status        

  High health state  Moderate health state  Low health state 

  OR 95% CI  OR 95% CI  OR 95% CI 

Change of Income Level 

Increase 1.09 0.79 - 1.51  0.90 0.59 - 1.37  0.92 0.67 - 1.26 

Maintain 1.00     1.00     1.00    

Decrease 1.54 1.17 - 2.03  1.01 0.68 - 1.50  1.36 1.03 - 1.78 
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Table 12 shows the difference in development of suicidal ideation according to 

the presence or absence of chronic illness, with OR increasing to 1.32 (95% CI: 1.08–1.62) 

only in the presence of chronic disease. 

 

Table 12. Impact of income level change on development of suicidal ideation by having chronic disease 

    No chronic disease  Have chronic disease 

    OR 95% CI  OR 95% CI 

Change of Income Level 

Increase 0.85 0.56 - 1.29  1.01 0.81 - 1.27 

Maintain 1.00     1.00    

Decrease 1.31 0.94 - 1.82   1.32 1.08 - 1.62 
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V. Discussion  

1. Discussion of Study Methods 

In this study, we used data from KoWePS, which identifies changes in household 

behavior, income level, and other modifications in living conditions for the poor, the 

working poor, and near poverty groups. KoWePS is a nationwide panel survey, which is a 

representative data of Korea.  

After the frequency and percentage of categorical variables had been calculated, 

the chi-square test was performed to identify significant differences among the groups. In 

order to only identify newly onset suicidal ideation, our participants were restricted to those 

who did not have suicidal ideation in 2011. The following year, 2012, served as the baseline 

year and the included participants were surveyed each year until 2015.  

A GEE model was used because of its ability to analyze longitudinal data while 

accounting for time variations. GEE analysis with autoregressive correlation was 

performed to estimate the odds ratios for the onset of suicidal ideation newly. Socio-

demographic, economic, and health-related factors were adjusted for all regression analysis. 

Statistical significance was set at p < 0.05. 

The dependent variable is development of suicidal ideation. The concept of a cure 

for suicidal thoughts is not clear, unlike general diseases. Even in the case of depression, 
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the definition of a cure is not clear, and the goal of treatment is whether it is possible to 

have a normal social life46. Most of the studies consider the case of no suicidal ideation in 

the previous year as “no suicidal ideation.” Therefore, in this study, the “development of 

suicidal ideation” was defined as a new occurrence after no suicidal ideation in the previous 

year. 

The main independent variable is the change in income level. Income was 

identified as the annual income of all household members. To measure the change in 

income, we categorized income levels into upper, middle, and lower, and analyzed 

alteration of the level. 

In this study, we analyzed the impact of changes in income on the development of 

suicidal ideations, and observed how the characteristics of the change appeared, according 

to each population. 

There are some limitations to this study. Owing to the nature of the survey 

conducted once a year, there is a possibility of a recall bias for the living conditions of the 

previous year. Changes in income may have various causes, such as job losses and accidents, 

but in this study, we could not analyze the causes. Since the definition of suicidal ideation 

was defined as a new occurrence after no suicidal ideation in the past year, recurrent 

suicidal thoughts can also be included in the target. Furthermore, certain covariates 

contributing to suicidal ideation might be missing due to the limitation of the questionnaires. 
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2. Discussion of Study Results 

Psychological well-being has been examined in relation to a person’s income level. 

Previous literature suggested higher probability of psychopathology among low-income 

individuals47-49. Perceived financial situation, food security, and social status, all of which 

are associated with income level, have been found to influence a person’s happiness50. 

Furthermore, the association of low income with mood and anxiety disorders has been 

demonstrated51-54. Given that mental disorder is the most frequently identified suicide risk 

factor55, low-income is believed to be related to suicidal ideation. The majority of studies 

indicated an increased risk of suicidal ideation and attempts among individuals with 

relatively lower incomes56.57. Despite numerous studies that investigated the relationship 

between income level and suicidal ideation, much remains to be known about the impact 

of income level change on development of suicidal ideation. This study suggests an 

increased probability of suicidal ideation among individuals with decreased income level 

from the previous years. After adjusting for socio-demographic, economic, and health-

related factors, individuals who reported a “decrease” in income level were more likely to 

have suicidal ideation (OR = 1.29, 95% CI 1.08–1.53) compared to those who “maintained” 

or reported an “increase” in income.  

This study indicates that the association between a decrease in income level and 

suicidal ideation was statistically significant in female participants only. Female 

participants who reported a decrease in income level were more likely to have suicidal 
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ideation (OR = 1.39, 95% CI 1.12–1.72) compared to those who maintained or reported an 

increase in income level. The association between change in income level and suicidal 

ideation was not meaningful in male participants. This result corroborates with findings 

from previous studies similar to ours. With regard to suicidal ideation, the difference 

between male and female has been repeatedly reported. A higher rate of suicidal ideation 

and behavior has been associated with women58-60. The gender difference not only refers to 

biological differences, but also variations in social norms and cultural expectations between 

genders61. Stigma associated with nonfatal suicidal behavior (i.e., suicidal ideation, self-

harm, etc.) may explain the overrepresentation of females in suicidal ideation. Non-fatal 

suicidal behavior could be perceived as feminine that distressed males may refrain from 

engaging in, whereas femininity may facilitate such behaviors in distressed females49. The 

stigma in conjunction with decreased income levels may explain the preponderance of 

females in suicidal ideation that was presented in this study.  

In this study, a decrease in income level was associated with suicidal ideation in 

participants aged 18–49 (OR = 1.82, 95% CI 1.35–2.46) and 50–59 (OR = 1.82, 95% CI 

1.28–2.60). The association was not statistically significant in participants older than 60 

years of age. People are more likely to be demoralized and threatened when there is less 

future promises on escaping from financial difficulties62. However, greater maturity is 

linked with lesser impact of financial difficulties on psychological disorder57. In general, 

older people have more life experiences, and thus, were capable of surviving similar 

problems in the past. Older adults’ greater stock of life experiences may help them cope 
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with economic hardship including decreased level of income. Furthermore, a number of 

studies have suggested that older age groups are less emotional and frustrated compared to 

their younger counterparts62,63. Emotional stability of older people gives them an advantage 

over younger people in managing economic hardship, thus stressors like decreased income 

level may have a lower impact on older people regarding development of suicidal ideation.  

This study indicates that there is a greater risk of suicidal ideation in people with 

below high school level education when they experienced decreased level of income (OR 

= 1.29, 95% CI 1.07–1.56). This contributes to the existing multi-nation cohort study that 

suggested a low level of educational attainment as a risk factor for suicide. According to a 

previous observation that was conducted in 10 European countries, short educational 

duration was associated with increased suicide mortality in 8 countries57. Low education is 

one of the key determinants of a person’s socio-economic status64-66. With relatively lower 

education, it is difficult to enter labor markets and secure adequate salaries67, 68. Low level 

of education may exacerbate deterioration in mental health, which may eventually lead to 

suicidal ideation69. Low level of education combined with decreased income can lead to an 

increase in suicidal ideation. 

After subdividing marital status, the association between a decrease in income 

level and suicidal ideation was shown in people who lived with their spouses (OR = 1.51, 

95% CI 1.22–1.88). The association was not statistically significant in people living without 

a spouse or being unmarried. This finding is in line with a previous study which reported a 

higher risk of suicide in people who were married70. It has been said that couples have more 
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financial concerns. Particularly, low-income couples tend to identify financial issues as the 

source of problems in their relationship71. Financial issues limit options and control over 

life, and possibly act as a barrier to intimate relationship in couples73. A majority of studies 

have observed that interpersonal problems, especially in marriage, correlate with 

development of depression72-74. Given that depression is one of the key indicators of 

suicidal ideation75, distress among couples caused by decrease in income level could play 

a potential role in developing suicidal ideation. 

Religious activity has been associated with improved physical and mental health. 

Some researchers have suggested that religious individuals may be moderated by social 

support and improved coping skills76-78. The results from this study indicate that 

participants who do not follow any religion are more likely to develop suicidal ideation 

when they have a decreased level of income (OR = 1.38, 95% CI 1.08–1.76). With positive 

messages and intimacy coming from a group of religious people78, the psychological well-

being of people with decreased income may be protected.  

Chronic diseases such as diabetes and hypertension can potentially be reversed, 

yet many people tend to live with it because they are followed by costly medical efforts for 

adequate treatment79-80. Persistent payment of medical insurances can be critical, especially 

when there is a decrease in income level. The results from this study show that participants 

who have chronic disease(s) had a higher probability of having suicidal ideation when the 

income level decreased (OR = 1.32, 95% CI 1.08–1.62). With decreasing income level, 

managing chronic illness may be debilitating. Combination of economic struggle due to 
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life-threatening chronic disease and a decline in income levels may overwhelm a person’s 

psychological well-being, which may lead to the development of suicidal ideation62.  
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VI. Conclusion 

The findings of this study suggest an association between a decrease in income 

level and development of suicidal ideation; however, it was statistically significant in 

female participants only. In the overall analysis, we found a significant association among 

the participants who were younger than 60 years of age, with below college level education, 

living with a spouse, not following any religion, and suffering from chronic diseases. Given 

that South Korea reports one of the highest suicide rates among OECD countries, our 

findings may suggest the development of future interventions intended to alleviate and ease 

the burden of suicide in South Korea.  
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Abstract (in Korean) 

 

소득의 변화가 자살 생각 발생에 미치는 영향  

  

연세대학교 대학원 보건학과 배홍철 

 

서론: 자살은 전 세계적으로 주요 사망의 원인으로 꼽히고 있다. 2015년 한국

에서 자살 사망률은 인구 10만명당 28.7명으로 사망 원인 중 5위를 차지하며, 

OECD 국가 중 자살 사망률이 가장 높다. 자살 생각은 우울증과 함께 자살의 

주요 위험인자로 알려져 있으며, 낮은 소득 또한 자살 및 자살 생각의 주요 

위험 요인으로 알려져 있다. 그러나 대부분의 연구들은 단면 연구를 통해 진

행되었으며, 자살 생각의 발생에 관한 연구는 많지 않다. 

 

연구목적: 이 연구의 목적은 소득 수준의 변화가 자살 생각의 발생에 미치는 

영향을 평가하고, 인구 집단 별로 이러한 영향이 나타나는 차이를 확인하고자 

하는 것이다. 

 

연구방법: 이 연구는 한국 복지패널 (2011-2015) 자료를 이용하였다. 자살 

생각의 발생을 보기 위해 각각 연속된 2개년 중 이 전년도에 자살 생각이 없

었던 경우로 연구 대상자들을 선정하였고, 전체 52,843명 중 43,827명이 해

당되었다. 소득의 변화는 연속된 2개년의 전년도와 해당 년도의 소득 3분위수

를 구하여 상중하로 소득 수준을 구분하였고, 수득 수준의 변화를 특정하였다. 

소득 수준의 변화가 자살 생각 발생에 미치는 영향을 보기 위해 generalized 
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estimating equation 분석을 실시하였고, 각 인구 집단별 영향의 차이를 보기 

위해 각 그룹 별 분석을 실시하였다. 

 

연구결과: 연구 대상자 43,827명 중 자살 생각이 발생한 사람은 1,297명

(3.0%)이었다. 자살 생각의 발생은 소득 수준이 증가한 군에서 2.5%, 유지된 

군에서 3.0%, 감소한 군에서 3.5%로 나타났다. 소득 수준이 감소할 경우 자

살 생각의 발생은 OR 1.29 (95% CI: 1.08-1.53)으로 높게 나왔고, 여성, 교

육수준이 낮을 경우, 미혼이거나 배우자와 동거하지 않을 경우 건강상태가 좋

지 않을 경우 자살 생각 발생에 대한 OR 값이 높게 나왔다.  

Sub-group 분석 결과 소득 수준의 감소에 따른 자살 발생은 18-49세에서 

OR 1.82(95% CI: 1.35-2.46), 50-59세에서 OR 1.82(95% CI: 1.28-2.60)

으로 비교적 젊은 연령층에서 보다 뚜렷하게 나타났다. 또한 여성, 학력이 낮

을 경우, 종교가 없을 경우, 도시 지역에서 거주할 경우 소득 수준이 감소했

을 때 자살 생각 발생이 증가하였다. 

 

결론: 소득 수준의 변화는 자살 생각의 발생에 영향을 미치며, 이 영향은 남

성 층 보다는 여성 층, 그리고 노인층 보다는 젊은 층에서 뚜렷하게 나타났다. 

대한민국에서 자살 사망률은 지속적으로 감소하고 있지만 여전히 사회적으로 

해결해야 할 문제이다. 자살과 관련된 정책 시행에서는 소득의 변화가 미치는 

영향을 인지하고 인구 집단간의 특성을 고려하여 시행되어야 한다. 

 

핵심어: 자살, 자살생각, 소득의 변화, 한국복지패널. 


