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Objectives: This study examined how deprivation differed by region and the effect those differences had on suicidal ideation among 

the local population. 

Methods: Data collected over 10 years (2012-2021) in the Korea Welfare Panel Study were organized into 3 categories: metropolitan, 

city, and rural. A panel analysis was conducted on the impact of deprivation indices, socio-demographic characteristics, and life satis-

faction on suicidal ideation in each category. 

Results: Income, divorce status, family relationship satisfaction, and medical deprivation had a significant impact on suicidal ideation 

in metropolitan areas, whereas these variables did not have significant effects in rural areas. In other words, income, family, and medi-

cal support were more impactful in city areas. 

Conclusions: Although the deprivation index was higher in rural areas than in city areas due to an aging population and reduced in-

come levels, the mental health of rural residents was found to be generally better than that of city residents. The possibility that this is 

related to the strength of relationships within the respective communities should be considered in light of recent discussions on rela-

tional welfare. 
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INTRODUCTION

Previous research [1] defined “deprivation” as a state where-
in there is an absence of goods, services, and resources. Depri-
vation indicates social and economic deficiencies within a 
community, which can vary by region and residential environ-
ment [2]. Consequently, deprivation indices have been created 
to classify the socioeconomic level of a region by indexing its 

pISSN 1975-8375 eISSN 2233-4521 

levels of deprivation and deficiency. For example, since the 
1970s, the Department for Communities and Local Govern-
ments in the United Kingdom has calculated regional depriva-
tion indices and used them to develop policies that allocate 
public resources to relatively underdeveloped regions [3]. 
Based on those indices, the Index for Multiple Deprivation was 
published in 2000. Australia and New Zealand also use these 
deprivation indices for their respective regional policies [4]. 
Furthermore, previous studies [4,5] reported correlations be-
tween city size and income inequality, while related research 
[6] found that people living in regions with high income in-
equality had a greater sense of relative deprivation.

In general, deprivation is a serious social problem. Beyond 
material scarcity, it can undermine an individual’s mental health 
and lead to extreme results such as suicide [7,8]. Meanwhile, 
the coronavirus disease 2019 (COVID-19) pandemic accelerat-



89

Suicidal Ideation Panel AnalysisJournal of 
Preventive Medicine 
& Public Health

88 Copyright © 2023  The Korean Society for Preventive Medicine

ed global deprivation levels and seriously affected the mental 
health of people worldwide [9]. 

Levels of deprivation are influenced by regional characteris-
tics such as local culture, economic status, and employment 
opportunities [10,11]. Deprivation has been reported to be 
greater for people living in areas with high income inequality 
[6], and significant differences in deprivation levels have been 
found according to area of residence and environment [2].

Deprivation is closely related to mental health [7] and is a 
strong explanatory factor in predicting depression and suicide 
[8,12]. Since deprivation affects several areas of mental health, 
it was possible for this study to examine the direct relationship 
between deprivation and suicide according to regional char-
acteristics.

Using deprivation indices, the present study examined the 
mental health of residents in metropolitan, city, and rural ar-
eas of Korea. We first analyzed the levels of deprivation and 
the annual mental health trends by region, then used panel 
analysis to determine the effect of the deprivation indices in 
each region on the mental health of its residents. This report 
also provides recommendations for designing policies based 
on the regional characteristics of metropolitan, city, and rural 
areas in Korea.

METHODS

Analysis Data and Research Subjects
This study used data collected over 10 years (from wave 7 

[2012] to wave 16 [2021]) in the Korea Welfare Panel Study 
(KoWePS), which was conducted by the Korea Institute for 
Health and Social Affairs. The purpose of the KoWePS is to dy-
namically report changes in the status of the poor, the work-
ing poor, and the low-income class as the economic environ-
ment evolves. The panel is a national survey that collects data 
on the living status of various population groups according to 
age, income class, and economic activity. Thus, it is suitable for 
examining the regional differences in individual deprivation 
indices and levels of suicidal ideation. Our analysis of panel 
data began with wave 7 (2012) because new samples were in-
troduced that year that included suicide-related questions.

Variable Composition and Measurement
Dependent variable: suicidal ideation

This study chose suicidal ideation as a proxy indicator of 
mental health, since it is easier to track its progression than 

depression. The KoWePS measures suicidal behavior by an 
item that asks whether an individual has seriously considered 
suicide during the year. In the present study, this item was de-
fined as the suicidal ideation variable and analyzed.

Independent variable: deprivation index
In the KoWePS questionnaire, the experience of material de-

privation was measured by dividing it into the following 5 ar-
eas suggested by Townsend [1]: food deprivation (5 items), 
housing deprivation (2 items), medical deprivation (2 items), 
education deprivation (1 item), and credit deprivation (1 item). 
Food deprivation was measured using a 4-point scale (often, 
sometimes, not at all, or I do not know/prefer not to say), while 
housing deprivation, medical deprivation, education depriva-
tion, and credit deprivation each used a 3-point scale (yes, no, 
does not apply). In this study, participants who responded “of-
ten or sometimes” to food deprivation were coded as 1, “not at 
all” was coded as 0, and “does not know” was coded as miss-
ing. For the rest of the deprivation, ‘yes’ and ‘no’ were marked 
as 1 and 0 respectively while “does not apply” was coded as 
missing. Overall, responding to 1 means have experienced de-
privation, while responding to 0 means haven’t.

Control variable: socio-demographic factors
Based on previous research, this study conducted a panel 

analysis to determine how the deprivation indices (depending 
on region) were associated with suicidal ideation, while con-
trolling for socio-demographic factors such as age, education 
level, sex, marital status, and occupation. In previous empirical 
studies, female, those with low education levels, and those 
who were unmarried and/or unemployed were more prone to 
suicide than their counterparts [9,13]. 

The composition of variables and the research model are 
shown in Table 1 and Figure 1.

Method of Analysis
This study first examined the change patterns of regional 

differences in the relationship of individual deprivation indices 
to levels of suicidal ideation. Next, panel data were construct-
ed, and a panel analysis was performed to examine the effect 
of the deprivation indices on suicidal ideation by region.

Non-linear models (e.g., logit or probit) are typically used 
when the dependent variable is a binary variable. However, a 
linear regression model has also been utilized to directly cal-
culate the regression coefficient in earlier works [13-15], and 
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this method was used in the present study.
There are advantages to conducting a panel analysis. First, it 

can examine the dynamic trends among variables. Second, 
model misspecifications can be reduced because a panel anal-
ysis reflects the heterogeneity of subjects, such as individuals, 
families, and regions. Third, efficient estimators can be ob-
tained since this method provides more information and vari-
ability than cross-series and time-series data. Finally, the mul-
ticollinearity problem can be alleviated by reducing the possi-

bility of linear relationships between independent variables 
[16,17]. This study used KoWePS sampling from wave 7 (2012) 
to wave 16 (2021). Panel analysis was performed on a total of 
157 760 cases over a 10-year period, with 66 358 people in 
large cities, 61 986 people in small cities, and 29 416 people in 
rural areas. As previously stated, the estimator bias was re-
duced because there was variation over time and the popula-
tion analyzed averaged 15 000 people per year.

The advantages of this study included: (1) calculating the 

Table 1. Variable composition in this study of deprivation and suicidal ideation

Variables Explanation

Region

   Region/division Metropolis=1, city=2, and rural=3

Suicidal ideation Has seriously considered suicide during the year? No=0, yes=1

Deprivation

   Food deprivation Yes=1, no=0

   Housing deprivation Yes=1, no=0

   Medical deprivation Yes=1, no=0

   Education deprivation Yes=1, no=0

   Credit deprivation Yes=1, no=0

Individual characteristics

   Age (y) Less than 35=1, 35-49=2, 50-64=3, and more than 65=4

   Education level Preschool (under 7 y old)=1, no education (older than 7 y old)=2, elementary school=3, middle school=4, high 
school=5, professional school=6, university=7, and graduate school (master’s)=8

   Sex Male=1, female=2

   Marital status Married=1, bereaved=2, divorced=3

   Occupation Full-time=1, casual labor=2, employer=3, self-employed/unpaid family=4, unemployed=5, no economic activity=6

   Health satisfaction Very dissatisfied=1, dissatisfied=2, neutral=3, satisfied=4, very satisfied=5

   Income satisfaction Very dissatisfied=1, dissatisfied=2, neutral=3, satisfied=4, very satisfied=5

   Living environment satisfaction Very dissatisfied=1, dissatisfied=2, neutral=3, satisfied=4, very satisfied=5

   Family relationship satisfaction Very dissatisfied=1, dissatisfied=2, neutral=3, satisfied=4, very satisfied=5

   Occupation satisfaction Very dissatisfied=1, dissatisfied=2, neutral=3, satisfied=4, very satisfied=5

   Social relationship satisfaction Very dissatisfied=1, dissatisfied=2, neutral=3, satisfied=4, very satisfied=5

Figure 1. Research model.

Food

Housing

Medical

Education

Credit

Suicidal ideation

Age, education level, sex, martial status, health, income, living environment,  
family relationship, occupation, social relationship satiosfaction

Deprivation
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deprivation indices through panel analysis, (2) measuring 
changes in these indices over time, (3) reducing the deviation 
of omitted variables, and (4) being relatively free from multi-
collinearity problems regarding deprivation indices and sui-
cidal ideation. Therefore, the present study effectively exam-
ined the mental health of residents according to the impact  
of deprivation indices in metropolitan, city, and rural areas of 
Korea.

Ethics Statement 
This article does not contain any studies with human partici-

pants performed by any of the authors.

RESULTS

The trend of time-series changes by location (metropolitan, 
city, and rural areas) from 2012 to 2021 are presented in Table 
2. The 10-year survey sample was 157 760 people, with the 
largest category from metropolitan areas (42%). Although 
sample decreases can be observed in all 3 areas, the KoWePS 
showed a good panel retention rate of 70-80%. In addition, 
the KoWePS provides suitable data for low-income sample re-
search and deprivation index surveys because the sample con-
sisted of approximately 50% low-income families [18].

Trends in the deprivation indices and the levels of suicidal 
ideation by region are shown in Table 3. The deprivation indi-
ces generally decreased in all areas over time. Although this is 
related to the panel retention rate mentioned earlier, it is also 
evidence that support for low-income families is improving. 

Table 2. Trends in time-series changes by region in the 
KoWePS sample (2012–2021)

Year
Region

Metropolis City Rural Total

2012 8044 6892 3686 18 622

2013 7687 6871 3426 17 984

2014 7267 6651 3216 17 134

2015 7060 6507 3097 16 664

2016 6785 6238 2966 15 989

2017 6479 6127 2816 15 422

2018 6196 5985 2742 14 923

2019 5958 5821 2639 14 418

2020 5509 5491 2460 13 460

2021 5373 5403 2368 13 144

Total 66 358 61 986 29 416 157 760

KoWePS, Korean Welfare Panel Study. Ta
bl
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Looking at overall trends, deprivation indices were highest in 
the areas of food, credit, housing, medical access, and educa-
tion. Most of the deprivation indices (food, medical, education, 
and credit) were highest in metropolitan areas, while the hous-
ing deprivation index was highest in city areas.

Like the deprivation indices, suicidal ideation was found to 
be the highest in metropolitan areas, followed by city and ru-
ral areas. Comparing before and after 2020, when COVID-19 
fully emerged, metropolitan areas showed a slight decrease in 
suicidal ideation after the pandemic, with a slight increase in 
city and rural areas. This phenomenon probably occurred be-
cause there was a period of national unity and a spread of 
positive emotions in the early days of the pandemic [19]. This 
may be an over-interpretation, but a similar phenomenon was 
seen after the East Japan earthquake in 2011 when positive 
emotions initially spread from a sense of national unity [20].

Results of the panel analysis using a probability effect model 
to examine the effect of the deprivation indices on suicidal 

ideation by region are presented in Table 4. Specifically, when 
the panel analysis results were examined by region, income 
and volunteer experience had a significant impact on suicidal 
ideation in metropolitan areas, while income, age, and divorce 
had an impact in city areas. In rural areas, there were no socio-
demographic variables that had a statistically significant im-
pact on suicidal ideation.

Next, looking at the effect of life satisfaction on suicidal ide-
ation, it was found that high degrees of health and social rela-
tionship satisfaction indicated significant negative trends in 
suicidal ideation in metropolitan, city, and rural areas. In addi-
tion, family relationship satisfaction had an impact on the de-
crease in suicidal ideation in metropolitan and city areas. It 
was only in metropolitan areas that income and job satisfac-
tion had a statistically significant impact on suicidal ideation. 

Finally, in all 3 categories, housing and credit deprivation 
showed associations with high suicidal ideation. Moreover, food 
and medical deprivation were factors that increased suicidal 

Table 4. Results of the probability effect model

Variables Total Metropolis City Rural

Income (log) -0.018 (0.00)** -0.014 (0.01)** -0.028 (0.01)** 0.010 (0.01)

Debt -3.180 (0.00) -0.001 (0.00) 0.003 (0.00) -0.005 (0.00)

Education -0.005 (0.00)† -0.003 (0.00) -0.007 (0.00) -0.014 (0.01)

Volunteer experience -0.014 (0.01)** -0.024 (0.01)** -0.002 (0.01) -0.005 (0.02)

Sex (Ref: male) 0.001 (0.00) -0.006 (0.01) 0.011 (0.01)† -0.010 (0.01)

Age -0.001 (0.00)** -0.000 (0.00) -0.001 (0.00)** 0.000 (0.00)

Bereaved (Ref: married) 0.008 (0.01) 0.004 (0.01) 0.015 (0.01) 0.018 (0.02)

Divorced (Ref: married) -0.018 (0.01)** -0.014 (0.01)† -0.027 (0.01)** -0.014 (0.02)

Family member -0.003 (0.00) -0.004 (0.00) -0.002 (0.00) 0.004 (0.01)

Health satisfaction -0.027 (0.00)** -0.024 (0.00)** -0.031 (0.00)** -0.026 (0.01)**

Income satisfaction -0.005 (0.00)* -0.007 (0.00)* -0.001 (0.00) -0.010 (0.01)

Living environment satisfaction 0.000 (0.00) -0.001 (0.00) 0.002 (0.00) 0.001 (0.01)

Family relationship satisfaction -0.021 (0.00)** -0.026 (0.00)** -0.021 (0.00)** -0.003 (0.01)

Occupation satisfaction -0.008 (0.00)** -0.010 (0.00)** -0.006 (0.00) 0.000 (0.01)

Social relationship satisfaction -0.010 (0.00)** -0.008 (0.00)* -0.011 (0.00)* -0.041 (0.01)**

Food deprivation (Ref: no) 0.000 (0.00)** 0.000 (0.00)** 0.000 (0.00)* 0.000 (0.00)

Housing deprivation (Ref: no) 0.001 (0.00)** 0.000 (0.00)* 0.001 (0.00)** 0.001 (0.00)**

Medical deprivation (Ref: no) 0.001 (0.00)** 0.001 (0.00)** 0.000 (0.00)† 0.000 (0.00)

Education deprivation (Ref: no) 0.001 (0.00)** 0.001 (0.00)** 0.000 (0.00)* 0.001 (0.00)**

Credit deprivation (Ref: no) 0.000 (0.00)** 0.000 (0.00) 0.000 (0.00)** 0.000 (0.00)†

Constant 0.499 (0.03)** 0.499 (0.05)** 0.556 (0.05)** 0.279 (0.12)*

Observations 16 288 8601 6485 1202

No. of personal ID    5017 2713 2192   460

Standard errors in parentheses.
Ref, referrence value. 
†p<0.1, *p<0.05, **p<0.01.



93

Suicidal Ideation Panel Analysis

ideation in metropolitan and city areas, while credit depriva-
tion increased suicidal ideation in city and rural areas. 

DISCUSSION

In this study, we classified 10 years of data (2012-2021) from 
the KoWePS into 3 categories (metropolitan, city, and rural), 
and conducted a panel analysis of the impact of deprivation 
indices, socio-demographic characteristics, and life satisfac-
tion on suicidal ideation in each regional category. 

Our analysis showed that income, divorce status, family rela-
tionship satisfaction, and medical deprivation had a significant 
impact on suicidal ideation in metropolitan areas, whereas these 
variables were not significant in rural areas. In other words, in-
come, family, and medical support were more significant in city 
areas. Some studies [4-6] have found that the level of economic 
and relative deprivation depended on city size. In this study, 
health and social relationship satisfaction and housing depriva-
tion had an impact on suicidal ideation in all 3 regions. Although 
the deprivation indices were worse in rural areas than in city ar-
eas, suicidal ideation was lower in rural areas than in city areas. 

Residents in rural areas often deal with issues of aging and 
income reduction due to a lack of jobs. However, the mental 
health of rural residents is generally better than that of city 
residents, possibly due to good relationships and involvement 
in their respective communities. This should be explored, con-
sidering the recent interest in relational welfare [21]. 

Although the deprivation index was higher in rural areas 
than in city areas, suicidal ideation was lower in this study. Ac-
cording to Wilkinson’s psychosocial environment theory [22], 
the suicidal ideation of older adults is low in rural areas when 
there is low income inequality. 

In rural areas, local communities are relatively well developed 
and provide support to their residents. As a result, the conver-
sation on relational welfare, which goes beyond the simple 
provision of welfare benefits to focus on greater social cohe-
sion, is growing [4].

Thus, this paper recommends measures to support social 
welfare practices. First, because the absolute values of depri-
vation indices and the factors influencing mental health differ 
by region, it is necessary for Korea to calculate regionally com-
prehensive deprivation indices for use in policy designs, as has 
been done in the United Kingdom and Australia. Regional dif-
ferences also indicate that it is difficult to separate citizens’ 
mental health from environmental factors. 

Second, although the absolute income level was higher in 
city areas than in rural areas, city areas were more vulnerable 
to the risk of suicide, due to higher income and health inequal-
ity. Based on Wilkinson’s psychosocial environment theory, rel-
ative income status is directly related to adult health [22].

Finally, those working in regional community centers, re-
gional welfare centers, mental health centers, and suicide pre-
vention centers should be aware of the connection between 
deprivation indices and suicidal behaviors and respond ac-
cordingly. Strengthening protective factors can reduce the in-
fluence of risk factors, while attenuating protective factors can 
increase that influence [23]. Moreover, as vulnerable popula-
tions with social or material deprivation are linked to social 
problems beyond physical and mental health problems [24], 
policies tailored to regional characteristics should be consid-
ered to alleviate such deprivation.
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