
INTRODUCTION

Socioeconomic status (SES) is considered an important risk 
factor for suicide, and it has been shown that lower SES groups 
have higher suicide rates.1 Economic stressors are the second 
most important risk factor for committing suicide,2 and un-
employment has been reported to increase suicide rates by 4- 
to 5-fold.3,4 In addition, lower education, physical illness, and 
economic inequality were also shown to be associated with 
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higher suicide rates.5 
For many years, Korea has had the highest suicide rate of 

the OECD countries, and the suicide rate in Korea has increas-
ed 2-fold in the last 10.6 Suicide began to increase in the late 
1990s when the Korean economy suffered a financial crisis, 
and the most common cause of suicide reported by bereaved 
family members in Korea was financial hardship.6 Thus, in-
creasing economic inequality and polarization may explain 
the increasing suicide rate over the last few decades.5,7

From this viewpoint, low-income Koreans constitute a spe-
cific group with a high risk for suicide. To establish an efficient 
suicide prevention strategy, factors associated with suicidality 
should be identified in high-risk populations. Furthermore, 
correlates of suicidality among those with low incomes may 
differ from those in other socioeconomic groups, and it is pos-
sible that the effects of income or employment on suicidality 
could be either weaker (because of a ceiling effect) or stronger 
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(because of higher importance) within this low-income pop-
ulation. 

In addition, the relationship between low income and high 
suicidality may be more pronounced in the middle-aged pop-
ulation, which is usually economically active. In Korea, sui-
cide was the second leading cause of death in adults in their 
40s and 50s. Low income was reported to increase suicide-re-
lated behavior in China.8 In addition, low income was report-
ed to be a major determinant of suicide mortality in middle 
aged Japanese.9 However, there have been very few studies on 
suicidality among low-income, middle-aged adults.

Although socio-demographic factors contribute to higher 
rates of suicide, individual risk factors may also be important. 
For example, personality traits may be either predisposing or 
protective factors for suicidality.10-12

Most mental illnesses known to increase suicide risk were 
state-dependent and would be change with individual condi-
tion and environment. It is possible that underlying long-term 
emotional condition such as traits or temperament might af-
fect suicidality besides state-dependent factors.10 Personality 
trait would be an independent predictor of suicide attempt 
controlling other known risk factors.13 Combination of state 
and trait would light the more accurate prediction of suicide 
risk. Besides current mental illnesses needing urgent interven-
tion, the long standing personality or trait might have a value 
in evaluation of suicide risk. Assessing type D personality as 
a trait marker could be one of the valuable tools for screening 
suicide risk, as it is short and easy to apply.

Type D personality was proposed in the search for the per-
sonality trait vulnerable to cardiovascular diseases.14 As the 
relationship between cardiovascular diseases and type A per-
sonality (competitive and time-urgent trait) has not been con-
clusive, Type D personality was alternatively introduced de-
cades later.14 Type D personality is characterized by a tendency 
to experience increased negative emotion (negative affectivity, 
NA) and to inhibit the expression of these emotions in social 
situations (social inhibition, SI). Type D personality has been 
reported to be associated not only with cardiovascular diseas-
es,14,15 but also with psychiatric problems such as anxiety, so-
matization, posttraumatic stress disorder, and depression.16,17 
Although type D personality has similarity with the existing 
personality dimension as five-factor model,17 the synergy be-
tween negative affectivity and social inhibition confirms the 
discriminant validity of type D personality.18

Although major depressive disorder has been regarded as 
the most important risk factor of suicide, its symptoms are 
also state-dependent.13 For long-term traits, NA were associ-
ated with suicidality.19,20 In addition, interpersonal anxiety 
and social inadequacy feeling were also associated with sui-
cide risk.21 NA and SI are two major components of type D 

personality. In addition, many psychiatric disorders with high 
suicidal risk have been reported to be associated with type D 
personality.16,17 Therefore, although type D personality has 
been used in the subjects with cardiovascular disorders, it 
could be also used to identify the relatively long term stable 
trait of suicidality regardless of cardiovascular disorders.

Recently, one study reported that type D personality corre-
lates with suicidal ideation in the general population.22 More-
over, the relationship between type D personality and suicid-
ality may differ among socioeconomic classes, although most 
suicide studies in low-income populations were based on ag-
gregate data, for which personality traits could not be easily 
explored. It also remains unclear whether type D personality 
interacts with the relationship between socio-demographic 
factors and suicidality.

The specific aims of the current study were to examine the 
association between type D personality and suicidality in low-
income, middle-aged Koreans. We also sought to explore the 
influence of type D personality on the relationship between 
socio-demographic characteristics and suicidality in this pop-
ulation. We hypothesized that type D personality would be 
associated with suicidality and that it would interact with the 
relationship between socio-demographic characteristics and 
suicidality among low-income, middle-aged Koreans. 

METHODS 

Subjects 
Subjects were enrolled from Seongbuk District (Seongbuk-

gu), Seoul, Republic of Korea. The total registered population 
of Seongbuk District was 489,227 inhabitants. Of these sub-
jects, 10,153 were assisted by Korea’s National Basic Liveli-
hood Security System. Individuals who earn less than 130% 
of the minimum cost of living and have no valuable assets are 
eligible for these benefits, and it is estimated that 3% of the 
general population meets this requirement. In total, 7,112 sub-
jects were over age 65, and 3,041 subjects were 20 to 64 years 
old. We selected 306 middle-aged adults (range=40–59; mean= 
49.16±5.24; male=156 and female=150) using multi-stage 
stratified random sampling. The parent population was strati-
fied into subgroups based on three categories; age, sex and 
neighborhood (dong). After determining the subgroups, sub-
jects for each subgroup were randomly selected in line with 
the demographic proportion of the parent population. Among 
the 3,041 subjects, our target of enrollment was 300 (10% of 
total subjects). We originally randomly selected 300 subjects 
as the first draft group and contacted them by phone call. 
Among them, 30 subjects (10%) refused to participate and ex-
cluded from the study. After that exclusion, we selected extra 
36 subjects from initial population using a same method. With 
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multi-stage stratified random sampling, our selected sample 
could retain the representativeness of the parent population. 

Trained interviewers visited the participants at home and 
performed semi-structured interviews after obtaining in-
formed consent. It took an average of 30 minutes to complete 
the interview. Subjects were informed that their anonymity 
would be preserved that they are willing not to participate in 
the survey. The study was reviewed and approved by the In-
stitutional Review Board of Konkuk Univeristy Hospital. 

Questionnaires
Demographic data, including sex, age, marital status, years 

of education, average monthly income, and job status, were 
gathered. Subjects were asked if they had hypertension, arthri-
tis, diabetes mellitus, liver disease, kidney disease, vascular dis-
ease, respiratory disorders, gastrointestinal disorders, ophthal-
mologic disorders, auditory disorders, stroke, or dental pro-
blems. This information was verified, and the total number of 
medical disorders was summed.

To measure the severity of suicidal intent, the study partic-
ipants were asked to complete the Korean version of Beck’s 19-
item Scale for Suicidal Ideation (SSI).23,24 Beck developed this 
questionnaire that consists of 19 items with a 3-point Likert 
scale to evaluate the intensity of suicide ideation.23 The ques-
tionnaire asks about symptoms that were present over the pre-
vious 7 days. Each item is scored between 0 and 2, and the to-
tal score ranges from 0 to 38; higher scores indicate greater 
suicidal intent. There is no formal cut-off score to indicate se-
rious risk of suicidal behavior. The Korean version of the SSI 
was validated in a previous study, in which the internal con-
sistency (Cronbach’s alpha) value was 0.89.24

Type D personality represents a specific personality struc-
ture characterized by the negative affect and the propensity 
to inhibit self-expression in social interaction, and it has been 
associated with an increased risk of various medical condi-
tions and psychopathology. In our study, type D personality 
was measured using the DS14,25 a 14-item self-rating ques-
tionnaire that uses a 5-point Likert scale ranging from 0 to 4, 
with total scores ranging from 0 to 56. The DS14 consists of 
two subscales: NA and SI. Participants who scored high on 
both NA and SI, using a cut-off value ≥10 on each scale, were 
classified as having type D personality. The Korean standard-
ized version was used, and its internal consistency was 0.88 for 
NA and 0.89 for SI (Cronbach’s alpha).26

Statistical analysis
Group differences in continuous variables were examined 

using independent t-tests or ANCOVA (covariates: age and 
sex). Between-group comparisons of categorical data were as-
sessed using the chi-square test. Relationships between other 

continuous variables were assessed using Pearson’s correla-
tion coefficients. To detect independent predictors of suicid-
ality, multiple regression models were used (models 1 and 2). 
In model 1, the dependent variable was the SSI score, and the 
independent variables consisted of the socio-demographic 
variables, age, and sex. In model 2, the DS14 scores for assess-
ing type D personality were included as 3 additional indepen-
dent variables. All statistical analyses were performed with 
PASW statistics 17 (former SPSS, Chicago, IL, USA), and a p 
value<0.05 was considered to indicate a significant differ-
ence. All tests were two-tailed. 

RESULTS

Characteristics of the study subjects
The summary statistics concerning the demographic char-

acteristics and questionnaire data for all study participants 
(n=306) are presented in Table 1. The study participants 
ranged in age from 40–59 years, with a mean age of 49.16± 
5.24 years. There were 156 male participants (50.5%) and 150 
female participants (49.5%). The average monthly income of 
all participants was 632,800±352,240 Korean won (equivalent 

Table 1. Characteristics of the study subjects (N=306)

Mean±SD (N, %)
Age 49.16±5.24
Sex 

Male 156 (51.0)
Female 150 (49.0)

Marital status
Unmarried 56 (18.3)
Married 
Divorced/Separated
Bereaved
No answer/Other

80 (26.1)
142 (46.4)

25 (8.2)
3 (1.0)

Educational attainment (years) 10.02±3.83
Employment status

Employed 74 (24.2)
Unemployed 
No answer/Other

229 (74.8)
3 (1.0)

Monthly income (Korean won) 634,200±353,350
Number of physical illnesses 2.17±2.07
Scale for Suicidal Ideation (SSI) score 7.57±7.12
Type D personality

Score for Negative Affectivity (NA) 11.53±8.48
Score for Social Inhibition (SI) 10.37±8.95
Score for type D personality 21.90±16.94
Proportion of subjects with type D 
  personality 

130 (42.5)
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to USD 589.20). There were 82 married (26.2%), 56 unmar-
ried (17.9%), 147 divorced or separated (47.0%), and 25 wid-
owed (8.0%) participants. The mean educational attainment 
was 10.03±3.82 years. The majority of subjects were unem-
ployed (n=234, 74.8%). Most participants (n=257, 84.0%) suf-
fered from at least one physical illness, and 158 (51.6%) had 
more than one physical illness. The mean number of physical 
illnesses reported was 2.2±2.0.

There were no gender differences in age, educational attain-
ment, monthly income, number of physical illness, or marital 
status. However, unemployment was more common in men 
(81.17%) than in women (69.80%). Older age was associated 
with higher rates of unemployment (t=3.50, p<0.01), less edu-
cation (r=-0.169, p<0.01), lower monthly income (r=-0.238, 
p<0.001), and more physical illnesses (r=0.263, p<0.001). 
There was no significant difference in age between marital sta-
tuses, although married subjects had higher income (t=5.39, 
p<0.001) and fewer physical illnesses (t=2.29, p<0.05). Unem-
ployed subjects had lower income (t=5.25, p<0.001) and more 
physical illness (t=7.04, p<0.001), whereas higher monthly in-
come correlated with greater educational attainment (r=0.214, 
p<0.001) and fewer physical illnesses (r=-0.276, p<0.001). 

Socio-demographic variables and suicidality
The relationship between socio-demographic characteris-

tics and SSI score is summarized in Table 2. The SSI score was 
negatively correlated with educational attainment (r=-0.138, 

p<0.05) and monthly income (r=-0.135, p<0.05) but was posi-
tively correlated with the number of physical illnesses (r=0.217, 
p<0.001). Married and employed subjects had lower SSI scores 
(t=1.19, p<0.05; t=3.60, p<0.001, respectively). SSI scores were 
not significantly correlated with age or sex in our participants. 

There was a complex and close relationship among employ-
ment, education, income, marriage, and physical health. Step-
wise multiple regressions were performed to find the inde-
pendent socio-demographic predictor for higher SSI score in 
low-income, middle-aged adults, for which the dependent 
variable was the SSI score and the independent variables were 
employment, marital status, monthly income, educational at-
tainment, number of physical illnesses, age, and sex. In this 
regression model, higher SSI score was predicted by unem-
ployment (β=0.17, p<0.01) and marital status (β=0.13, p<0.05) 
but not by education, income, or physical health. 

Type D personality and suicidality
SSI scores were positively correlated with higher NA scores 

(r=0.455, p<0.001), SI scores (r=0.430, p<0.001), and total type 
D scores (r=0.455, p<0.001) (Table 2). Type D scores were 
also correlated with lower educational attainment (r=-0.200, 
p<0.001), lower monthly income (r=-0.300, p<0.001), and 
physical health (r=0.340, p<0.001). Type D scores were higher 
in subjects without spouse (t=4.02, p<0.001) and unemployed 
subjects (t=4.00, p<0.001). 

Because there was a significant relationship between type 

Table 2. The relationship between suicidality, socioeconomic variables, and type D personality

Beck’s Scale for Suicidal Ideation Mean±SD t or r p
Comparison of suicidality scores

Sex
    Male
    Female

7.60±7.00
7.55±7.31

t=0.06 0.95

Marital status
    Married
    Single

6.28±6.26
7.92±6.28

t=1.19 0.05

Employment status
    Employed
    Unemployed

5.39±5.38
8.26±7.49

t=3.60 <0.001

Correlation between socioeconomic variables and suicidality
Age r=0.052 0.36
Education attainment (years) r=0.138 0.02
Monthly income (Korean won) r=-0.135 0.02
Number of physical illnesses r=0.217 <0.001

Correlation between type D personality and suicidality
NA score r=0.455 <0.001
SI score r=0.430 <0.001
Total DS14 score r=0.455 <0.001

NA: negative affectivity, SI: social inhibition
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D personality and socio-demographic variables, stepwise mul-
tiple regressions were performed to identify independent pre-
dictors for higher SSI scores, for which the dependent vari-
able was SSI score and the independent variables were type 
D personality score (total, NA, or SI scores), employment, 
marital status, monthly income, educational attainment, num-
ber of physical illnesses, age, and sex. In this regression mod-
el, higher SSI scores were predicted by the type D score (total, 
β=0.46, p<0.001; NA, β=0.46, p<0.001; SI, β=0.44, p<0.001) 
but not by socio-demographic factors. 

Comparison between subjects with and without type 
D personality

Subjects with type D personality had lower educational at-
tainment (t=3.16, p<0.01), lower monthly income (t=4.53, 
p<0.001), and more physical illnesses (t=4.24, p<0.001) than 
did subjects without type D personality. Furthermore, em-
ployment (chi=6.94, p<0.05) and married status (chi=8.11, p< 
0.01) were less common in subjects with type D personality. 

Subjects with type D personality also had higher SSI scores 
(t=6.44, p<0.001) (Figure 1). Even after controlling for sex, 
age, and other socio-demographic variables, SSI scores were 
higher in subjects with type D personality (F=35.43, p<0.001). 

The influence of type D personality on the 
relationship between suicidality and 
socio-demographic variables 

The relationship between SSI scores and socio-demographic 
variables was investigated separately for subjects with and 
without type D personality. The SSI scores of subjects without 
type D personality were significantly correlated with the num-
ber of physical illnesses (r=0.187, p<0.05). Among subjects 
without type D personality, unemployed subjects had higher 

SSI scores than did employed subjects (t=2.16, p<0.05). SSI 
scores were not correlated with age, educational attainment, 
income, or the number of physical illnesses in subjects with-
out type D personality. However, SSI scores were not signifi-
cantly related to any socio-demographic variables in subjects 
with type D personality. 

DISCUSSION

In the current study, we found that type D personality was 
related to suicidality in a economically high-risk group and 
that type D personality influenced the relationship between 
socio-demographic factors and suicidality. To the best of our 
knowledge, this study was the first to investigate the effect of 
type D personality on the association between socioeconomic 
factors and suicidality. 

As hypothesized, type D personality correlated with sui-
cidality in our low-income, high-risk group. In addition, our 
findings are in agreement with a previous study that reported 
greater suicidal ideation in subjects with type D personality.22 
This previous study categorized the presence or absence of 
suicidal ideation using only one question, whereas our study 
assessed the degree of suicidality. In addition, our findings ex-
pand on the previous findings, as we found that personality 
traits are important risk factors for suicide, even in low-in-
come, high-risk groups.

Personality characteristics that serve as risk factors for sui-
cide include neuroticism, introversion, anxiety, aggression, 
impulsivity, suspiciousness, hopelessness, self-criticism, per-
fectionism, guilt, resentment, and irritability. Conversely, resil-
ience, hardiness, agreeableness, and the stability of self-esteem 
are known protective factors against suicide.10 The SI criterion 
for type D personality refers to the persistent tendency to in-
hibit the expression of emotions and behaviors in social inter-
actions; SI may also represent a consistent pattern of social in-
teraction, similar to introversion. In addition, emotional in-
hibition may be related to hopelessness and isolation. The 
NA criterion of type D personality may include depression, 
anger, or anxiety, which are closely associated with suicide,27 
However, our results shed no light on the nature of the causal 
pathway linking type D personality with suicidality.

A number of previous studies have reported that marital 
status, employment, physical health, income, and educational 
attainment are related to suicidal risk,3,5,28-32 and these socio-
demographic factors were also associated with suicidality in 
the current study. However, there were complex, bidirectional 
relationships between these risk factors. For example, physical 
illness may result in unemployment and low income, while 
low income may result in the decreased use of necessary medi-
cal services. Thus, it is difficult to differentiate which factors 
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play a key role in provoking suicidal ideation, especially in 
low-income populations. In the current study, unemployment 
and unmarried status were independent predictors for suicidal 
ideation, and both unemployment and unmarried status can 
lead to social withdrawal and loneliness. Although it remains 
unclear why unemployment and unmarried status were shown 
to have a greater independent effect on suicide as compared to 
other factors, loneliness may be an important mediating fac-
tor in low-income, middle-aged adults. 

The SI criterion for type D personality refers to the persis-
tent tendency to inhibit the expression of emotions and be-
haviors in social interactions. SI may also represent a consis-
tent pattern of social interaction, similar to introversion. In 
addition, emotional inhibition may be related to hopelessness 
and isolation. Social inhibition trait reflects higher interper-
sonal anxiety and insufficiency of social relationship which 
were associated with suicide risk.21 The NA criterion of type D 
personality may include depression, anger, or anxiety, which 
are closely associated with suicide.27 A recent study reported 
that negative affectivity was a significant predictor of suicide 
attempts after controlling other known risk factors through 7 
years of follow-up.13 In borderline personality disorder which 
are associated with higher risk of suicide attempt or comple-
tion,32 long term negative affectivity and impulsivity might be 
indicated as underlying traits. Negative affectivity has been re-
ported to be more significant for suicide than impulsivity.13

According to our results, the presence of type D personality 
was an independent predictor for suicidality even after adjust-
ing for confounding socio-demographic variables, most of 
which are strongly tied to suicidality. Furthermore, our study 
suggests that intrinsic factors, such as personality, and extrin-
sic factors, such as lower socioeconomic status, are both im-
portant to consider when assessing suicidal risk, as too great 
an emphasis on an external or an internal locus may interfere 
with developing efficient suicide prevention programs. Thus, 
the government should take steps to provide a welfare system 
and promote jobs for low-income adults in an effort to pre-
vent suicide. In addition to these long-term social policies, 
screening for suicidality, especially for those with type D per-
sonality, should be performed to help low-income, high-risk 
groups. Moreover, individuals with type D personality may 
have difficulty developing a social network or asking for help.

In the current study, the association between suicidality and 
employment was dependent on the presence of type D per-
sonality; only subjects without type D personality showed an 
association between higher suicidality and unemployment. 
Although speculative, some plausible explanations may be in-
ferred, and our findings raise the possibility that type D per-
sonality strongly induces suicidal ideation regardless of socio-
demographic status. Otherwise, low-income adults with type 

D personality may have strong suicidal ideation even without 
other negative environmental factors, as they may interpret 
their low-income status as an extremely negative factor. On 
the contrary, for those without type D personality, low income 
alone may not be sufficient to produce suicidal ideation. How-
ever, it remains unclear why personality affects the relation-
ship between suicidality and employment. 

Education level, income, and physical health were not relat-
ed with SSI score in the study. It would be an unexpected find-
ing considering that they have been known as risk factors for 
depression or suicidal idea. This discrepancy may be due to 
the low-income, middle aged sample of the present study. In-
come or education levels were mostly even or homogenous 
to make a significant difference between our low-income sub-
jects. In addition, the impact of physical health on suicidality 
is not significant in our middle aged subjects. It may be due 
to the fact that physical illnesses of middle aged subjects are 
usually not so disable as those of elderly. On the contrary, em-
ployment and marital status predicted higher SSI because they 
were immediate concerns of their age. The results might imply 
that socio-demographic risk factors could be delineated by 
age-related specific concerns.

The proportion of type D personality was relatively higher 
in the current study. The proportion of type D personality var-
ies from 17.3% to 67.0%.33 Although high prevalence of type 
D personality was usually found in patients with cardiovas-
cular diseases, there was no difference between those with and 
without type D personality in our study. 

The higher proportion of the type D personality in our 
middle-aged, low income subjects may be influenced by per-
sistent negative cognitive schema after long standing lower 
socioeconomic status.

Of note, there were several limitations of the current study. 
One limitation was the use of suicidal ideation rather than sui-
cide attempt or completion. However, ideation precedes an 
attempt in 95% of attempts,34 although it represents a distinct 
construct that differs from suicidal attempt. Therefore, suicidal 
ideation likely provides a reliable proxy measure for the real 
risk of suicide. Another limitation may have been the cross-
sectional nature of the study, and a longitudinal study may be 
needed to confirm a causal relationship between type D per-
sonality and suicidality. Another area of concern was the spec-
ificity of our low-income, middle-aged Korean population, 
as our findings may not be generalizable to other socio-cultur-
al contexts. 

In conclusion, we found that type D personality was inde-
pendently associated with increased suicidality among low-
income, middle-aged Koreans. Although unemployment and 
unmarried status were also predictors for suicidality in this 
population, these factors were not significantly related to sui-
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cidality in those with type D personality. 
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