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Abstract

Subjective well-being has been associated with sociodemographic characteristics, health,

and satisfaction with family life. There is evidence on gender difference in subjective well-

being and differential relationships of predictors between men and women worldwide. How-

ever, little is known about the gender gaps in subjective well-being in Korean adults. Using

nationwide panel survey data, this study aims to examine predictors of subjective well-being

in the Korean population and to investigate if there is a difference in the impact of some pre-

dictors between men and women. Generalized estimating equations were used to measure

the relationship between subjective well-being and explanatory variables, using individual-

level data from the Korean Welfare Panel Study (KOWEPS) between 2017 and 2020.

Model 1 investigated sociodemographic variables. Model 2 added three health-related vari-

ables (such as disability, chronic disease, and subjective health status) and satisfaction with

family life. Additional models included a range of interaction terms. In the 2020 KOWEPS,

10,758 respondents rated their subjective well-being scores on the Cantril ladder. The mean

score of all respondents was 6.74 (SD = 1.66). In the analysis of the pooled sample, subjec-

tive well-being was higher in women than in men (Models 1–2, p < .01). Among all variables

examined, satisfaction with family life was the most important predictor of subjective well-

being (β = 1.3625; p < .01). Education level and employment status had significant interac-

tion effects with gender on subjective well-being. In particular, higher education was more

important for women and stable employment was more important for men.

Introduction

South Koreans, on average, appear to be less happy than residents in other industrialized

nations [1, 2]. Such unhappiness may have detrimental consequences in terms of sick days,

low productivity, and a higher risk of depression [3–5]. Furthermore, unhappiness and life dis-

satisfaction may be associated with high suicide rates that last for a long time [6, 7]. Whether

the cause is collective unhappiness or not, South Korea recorded the world’s highest suicide

rate of 23 per 100,000 population in 2017 [8]. In this context, it is imperative to examine which

factors influence subjective well-being among Koreans.
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There is a plethora of studies that attempt to identify factors influencing subjective well-

being. First, subjective well-being is associated with sociodemographic factors such as sex, age,

marital status, and education level [9–11]. There is a difference in subjective well-being of resi-

dents in urban and rural areas, although the direction of the relationship varies across coun-

tries [12, 13]. Financial circumstances such as household income [2, 11] and employment

status [14] are shown to impact subjective well-being.

In addition to sociodemographic variables, health status is a key factor that influences sub-

jective well-being [15]. Health status can be measured by disability status, chronic disease sta-

tus, and subjective health status. First, disability status and the severity of impairment were

negatively associated with subjective well-being among older married adults with disability in

the United States [16]. In addition, an analysis of German and British panel study data showed

that disability was associated with moderate to large drops in happiness, which did not recover

to the baseline levels in the follow-up period of 3 to 7 years [17]. A study based on data of 21

European countries reported that the disability level did not explain inequality in subjective

well-being [18]. Second, chronic disease was also negatively associated with subjective well-

being. For example, U.K. women who were treated for chronic condition such as arthritis and

depression were less likely to feel happy than those without chronic condition [19], and an

analysis of Indonesian family survey data showed that the duration of chronic illness had a

negative effect on happiness and evaluation of one’s life [20]. Third, self-reported health was

one of the most important correlates of subjective well-being in many countries [21, 22]. Like-

wise, happiness was significantly associated with subjective rather than objective assessment of

health [23].

Another key predictor of subjective well-being appears to be the quality of social interac-

tions and family relationship [24, 25]. According to a study in Europe, satisfaction with family

life appears more important than satisfaction with another domain of life, such as job, in

explaining one’s happiness [26]. In recent decades, family structure and traditional family rela-

tions in South Korea have changed dramatically [27]. Family size has become smaller and an

increasingly liberal atmosphere has contributed to greater qualities of family life. Nevertheless,

satisfaction with family life was shown to be an important correlate with suicide ideation

among Korean adults [28], suggesting the significance of examining the impact of the variable

on subjective well-being. In this context, we sought to examine the role of satisfaction with

family life on subjective well-being.

Among all these predictors, gender is the one that received wide attention with a particular

focus on gender gap in subjective well-being [29, 30]. On average, women have higher subjec-

tive well-being than men around the world [31]. However, women’s well-being advantage

does not appear to be universal in that the gender gap in subjective well-being was greater in

wealthy countries and in poor countries [31]. Furthermore, men were happier than women in

some countries [32].

The literature links gender differences in subjective well-being to gender inequality in social

conditions such as education, employment status, and political freedom [33, 34]. However, the

gender gap was not fully explained by observable characteristics of individuals, suggesting men

and women perceive life conditions differently [35]. Moreover, some characteristics of individ-

uals appear to have differential relationships with well-being between men and women. For

example, the relationship between age and well-being differed between men and women [36].

More specifically, women start out happier than men in early adulthood but the reverse is true

later in life. In addition, employment status and education level were stronger predictors of life

satisfaction in men, whereas marital status and social support were stronger predictors in

women [37]. Of social support, family relations appear to be more important for men, whereas

social relationships with friends are more important for women [38, 39].
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Despite this existing body of knowledge on subjective well-being around the world, there

remains a gap in the understanding of factors that influence the subjective well-being of people

in Korea. So far, gender difference research has been limited to certain age groups in the

Korean population [40, 41]. It is therefore worth investigating what influences subjective well-

being in Korean men and women, because the same factors influence subjective well-being dif-

ferently depending on the context and have dissimilar relationships to subjective well-being

between men and women across cultures [42]. This study therefore seeks to examine predic-

tors of subjective well-being in the Korean population and to investigate if there is a difference

in the impact of some predictors for men and women, using nationally representative panel

survey data.

Having reviewed the literature, we formulated the following hypotheses. First, women have

higher subjective well-being than men in Korea. Second, subjective well-being is associated

with health and family satisfaction variables, after controlling for sociodemographic variables.

Third, the relationship between key variables, such as education and employment status, and

subjective well-being differs between men and women.

These hypotheses can be written as the following equations.

SWBit ¼ aþ
X8

j¼1

bjSit þ
X12

j¼9

bjHit þ mi þ �it; ð1Þ

where SWB is subjective well-being score as a continuous variable; Sit is sociodemographic var-

iables comprising sex, age, marital status, education, area of residence, low income family sta-

tus, income, and employment type; Hit is health and satisfaction variables comprising

disability, chronic disease, subjective health, and satisfaction with family life; μi and eit are

error terms.

SWBit ¼ aþ
X8

j¼1

bjSit þ
X12

j¼9

bjHit þ Sexit �
X7

k¼1

gkSit þ Sexit �
X11

k¼8

gkHit þ mi þ �it; ð2Þ

where interaction terms between sex and sociodemographic, health, and satisfaction variables

were added to Eq (1).

Materials and methods

Data source

To test for the hypotheses set forth, this study used individual-level data from the 12th to 15th

waves of the Korean Welfare Panel Study (KOWEPS) in 2017–2020 for which subjective well-

being was collected. The KOWEPS is a longitudinal study of a nationally representative sample

of families conducted by the Korea Institute for Health and Social Affairs since 2005. The

KOWEPS uses a stratified two-stage sampling method to select the panel families. In the first

phase, 517 administrative districts were sampled from the South Korean census data and the

household income data of residents were collected. In the second phase, families were stratified

into general households and low-income households, which were defined as those whose

income falls below 60% of the median household income. In 2020, the panel comprised 6,460

families, of which 6,029 completed the survey (response rate = 93.3%) [43]. The size of the

panel who completed the survey has become smaller due to attrition from 6,581 in 2017, 6,474

in 2018, 6,331 in 2019, to 6,029 in 2020. From these families, the KOWEPS annually collects,

through face-to-face interviews, a variety of data including demographic, perceived health sta-

tus, life satisfaction, and subjective well-being.
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Subjective well-being

Subjective well-being encompasses a range of evaluations of one’s life, such as affective reac-

tions to life events, job satisfaction, and life satisfaction [44]. Among these, life satisfaction rep-

resents how one appraises one’s life taken as a whole. Since 2017, the KOWEPS’s

questionnaire, administered to individuals aged 15 years and older, included a new question to

measure subjective well-being on the Cantril ladder scale [43]. Respondents were asked to

imagine a ladder with rungs numbered from zero at the bottom to 10 at the top, where the top

of the ladder represents the best possible life and the bottom the worst possible life. Respon-

dents were then asked to indicate on which rung of the ladder they would feel they stand on

the date of the survey. In 2020, a total of 10,758 respondents rated their subjective well-being

on the Cantril ladder scale. The Cantril ladder scale has been treated as a reliable, theoretically

equal interval and continuous measure of subjective well-being [45].

Explanatory variables

Explanatory variables were selected based on a thorough review of the literature and drawing

on the availability of variables in the KOWEPS dataset. First, this study examined a set of

sociodemographic characteristics, such as sex, age, marital status, education level, area of resi-

dence, income status, annual household income, and employment type. In addition, the

KOWEPS database provides information on disability status, duration of treatment for

chronic disease, and subjective health status, all of which were utilized as measures of health

status in the present study. Disability status represents whether the respondents experience

any difficulty in performing daily activities. Chronic disease was defined as the condition that

has been treated for at least 3 months, based on the National Cancer Institute’s definition [46].

In the KOWEPS, subjective health status was rated on a 5-point scale: 1 (very healthy), 2

(healthy), 3 (neutral), 4 (unhealthy), and 5 (very unhealthy). In this current study, subjective

health status was re-categorized into a binary variable: healthy and not healthy. 1 and 2 were

recategorized as healthy and all others as not healthy.

In the KOWEPS, respondents were further asked to rate how satisfied they were with their

family lives on the date of the survey on a 7-point scale that ranged from 1 (very dissatisfied) 2

(dissatisfied), 3 (a little dissatisfied), 4 (neutral), 5 (a little satisfied), 6 (satisfied), to 7 (very sat-

isfied). 5, 6, and 7 were re-categorized as satisfied and all others as not satisfied.

The relationship between age and subjective well-being was found to be quadratic [47].

Therefore, age squared was entered into the regression model. Given the literature pointing to

the changing relationship between age and gender happiness gap over the course of life cycle

[36], we added the interaction term of age�gender in the regression model.

Statistical analyses

Mean subjective well-being scores of respondents were calculated according to sociodemo-

graphic characteristics, such as sex, age group, marital status, education level, area of residence,

low income household status, and employment type. These univariate analyses were con-

ducted using data for the most recent year (2020). Age was grouped into 15–24, 25–44, 45–64,

and� 65 years to represent life cycles of young adults, adults, middle aged, and aged [48].

Marital status was categorized into three groups: ever married, never married, and currently

married. The divorced, the separated, and the widowed were all combined into the ever mar-

ried group, as the number of respondents in the category is relatively small. Education level

was categorized into three groups: primary or less, middle and high school, and college and

more. Area of residence was categorized as Seoul metropolitan, other metropolitan, city, and

rural. Employment type was categorized as salaried worker-permanent, salaried worker-
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temporary (i.e., contract workers), self-employed, and non-employed. The non-employed cat-

egory comprised economically inactive individuals and the unemployed.

Mean subjective well-being scores were also calculated by disability status, chronic disease

status, and subjective health status. The t-test and the analysis of variance (ANOVA) test were

used to test differences in mean subjective well-being scores between different categories.

Post-hoc pairwise comparisons were made by using the Tukey’s test.

To measure the relationship between subjective well-being and explanatory variables, we

used a generalized estimating equation (GEE) approach as panel data may not satisfy the

assumption that data are independent [49]. GEE is also regarded as a robust method to esti-

mate more efficient and unbiased regression coefficients than ordinary least squares for

repeated measures in panel dataset [50]. Having observed that scores were approximately nor-

mally distributed, we treated subjective well-being measured on the Cantril ladder as a contin-

uous variable, as was done by other researchers [45]. In the GEE analysis, each year’s well-

being score for an individual was treated as one observation. We used quasi-likelihood under

the independence model criterion (QIC) as a model-selection method, which was viewed as an

appropriate method for GEE [51].

A set of variables were added as predictors of subjective well-being in a succession of mod-

els. The initial model (Model 1) included only sociodemographic variables. Model 2 added

health-related variables and satisfaction with family life. Regression analyses were performed

separately for men and women, as well as for the pooled sample. In the pooled analysis, sex

was considered by using a dummy variable (0 = male, 1 = female). In all regression models,

age and annual household income (in $10,000, 1,150 KRW/USD) were entered as continuous

variables. Dummy variables were created for all categorical variables. Interaction terms were

created and added into a series of subsequent regression models.

Unequal selection probability is an issue inherent in complex survey data, which occurs due

to oversampling of some subgroups of the population and poststratification adjustments for

nonresponse [52]. Therefore, all the analyses are population weighted by applying sampling

weights, which are the inverse of selection probability. Normalized weights (i.e., weights

divided by the mean weight in the sample) were used for regression analyses. Regression coef-

ficients and p-values were presented to show the magnitude and significance of the relation-

ship between subjective well-being and predictor variables. SAS version 9.4 (Cary, NC, USA)

was used for data processing and STATA 14 (College Station, TX, USA) was used for econo-

metric model analysis. The study protocol was approved by the Institutional Review Board of

Kongju National University (IRB no. KNU_IRB_2020–49). The need for consent was waived

by the ethics committee.

Results

In the weighted estimates for the 2020 KOWEPS, 51.38% of respondents were female and

39.82% were 45–64 years old (Table 1). The mean subjective well-being score of all respon-

dents was 6.74 (SD = 1.66). There was no significant difference in subjective well-being

between men and women. The mean subjective well-being score was lowest in respondents

aged 65 years and older (M = 6.19, p< .001), and highest in currently married people

(M = 6.97, p< .001), and in those with college or postgraduate education (M = 7.06, p< .001).

The mean subjective well-being score was lowest in rural areas among all area groups and

highest in permanent salaried workers among all employment types (p< .001).

Of all respondents, 6.50% (n = 2,650,523) reported having a disability (Table 2). Those with

disability, on average, reported a lower subjective well-being score than those without disabil-

ity (M = 5.75 for respondents with disability and M = 6.81 for those without disability, p<
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.001). Respondents with chronic disease (M = 6.46) reported a lower subjective well-being

score than those without chronic disease (M = 6.96, p< .001). The mean subjective well-being

score was higher in respondents who rated they were healthy and those who were satisfied

with family life (p< .001).

In a multiple regression analysis of the pooled sample, when other variables were adjusted

for, women were shown to have higher subjective well-being scores than men (Models 1–2, p
< .01) (Table 3). While age had a negative impact (p< .01 in Model 1), it had a quadratic rela-

tionship with subjective well-being (p< .01 in Model 1 and p< .05 in Model 2). Ever married

or never married individuals reported lower subjective well-being scores than currently mar-

ried people (p< .01). Subjective well-being increased with more education (p< .01). Residents

in the Seoul metropolitan area had lower subjective well-being than those in other metro and

rural areas (p< .01). Subjective well-being was lower in low income families than in general

households, and increased with income (p< .01). Permanent salaried workers reported higher

subjective well-being scores than individuals with any other employment status (p< .01). Sub-

jective well-being was associated negatively with disability (p< .01) but positively with

Table 1. Mean subjective well-being scores according to sociodemographic characteristics in 2020 (n = 10,758).

Variable Category Respondents Subjective well-being p-value 99% CI

N % Mean SD

Total 40,849,975 100.00 6.74 1.66

Sex Male 19,860,353 48.62 6.77 1.77 0.156 -0.04, 0.13

Female 20,989,622 51.38 6.72 1.57

Age group 15-24 2,883,115 7.06 6.94 1.66 <0.001 NA

25-44 13,979,493 34.22 6.94 1.97 -0.18, 0.32

45-64 16,266,987 39.82 6.80 1.84 -0.47, 0.01

65+ 7,720,379 18.90 6.19 1.20 -1.16, -0.68�

Marital status Currently married 25,004,790 61.21 6.97 1.59 <0.001 NA

Ever married 5,103,144 12.49 5.86 1.33 -1.11, -0.87�

Never married 10,742,041 26.30 6.65 2.03 -0.28, -0.02�

Education Primary education or less 4,782,339 11.71 5.78 1.16 <0.001 NA

Middle and high school 15,002,077 36.72 6.61 1.61 0.67, 0.98�

College or more 21,065,558 51.57 7.06 1.89 1.13, 1.43�

Area of residence Seoul metro 7,906,084 19.35 6.46 1.86 <0.001 NA

Other metro 9,625,249 23.56 6.51 1.71 -0.12, 0.22

City 19,855,676 48.61 6.53 1.73 -0.09, 0.23

Rural 3,462,967 8.48 6.27 1.71 -0.37, 0.00

Low income family No 34,205,154 83.73 6.97 1.70 <0.001 NA

Yes 6,644,821 16.27 5.58 1.30 1.29, 1.48�

Employment type Salaried-permanent 12,754,062 31.22 7.23 1.38 <0.001 NA

Salaried-temporary 9,056,253 22.17 6.47 1.66 -0.92, -0.61�

Self-employed 5,180,333 12.68 6.55 1.57 -0.85, -0.52�

Non-employed 13,859,326 33.93 6.02 1.87 -1.35, -1.09�

Abbreviations: CI, Confidence interval. NA, not available (reference).

The number of respondents in the sample was 10,758 but the values in the table were population estimates obtained by using sampling weights.

p-values were obtained from the t-test and the ANOVA test.

Ever married means divorced, separated, and widowed.

Low income family is the household whose equalized family income is under 60% of median in Korea. The non-employed category comprised economically inactive

individuals as well as the unemployed.

�Post-hoc analysis was significant at the 0.01 level.

https://doi.org/10.1371/journal.pone.0263170.t001
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subjective health status (p< .01) in Model 2. Satisfaction with family life had a stronger impact

on subjective well-being than any other variable (β = 1.3625, p< .01).

The results of subgroup analyses by gender showed that among sociodemographic vari-

ables, college and post-graduate education had a stronger influence on well-being for women

than for men (β = 0.5623 and β = 0.3712, respectively, in Model 2) (Tables 4 and 5). On the

other hand, employment type had a stronger influence on well-being for men than for women.

In particular, the β coefficient for non-employment was -0.5234 for men and -0.2155 for

women in Model 2 (p< .01). Among health variables, subjective health status had a significant

impact on well-being in both men and women, but disability was negatively associated with

well-being only in women (p< .01).

Table 6 presents three models examining interaction effects. Interaction terms between sex

and sociodemographic variables were in Model 1. Interaction terms between sex and health

and satisfaction variables were in Model 2. Model 3 comprises all interaction terms. Gender

and education level had a significant interaction effect on subjective well-being (p<0.01 in

Models 1 and p<0.05 for college education in Model 3). There was also a positive interaction

effect between non-employment and female (β = 0.2254, p<0.01 in Model 3).

Discussion

Using nationally representative panel survey data, this study showed that women had greater

subjective well-being levels than men when other covariates were adjusted for. This finding is

consistent with observations in other countries [31]. In a model adjusting for life conditions

such as income and education, women had greater life satisfaction than men in many develop-

ing countries [53]. Such gender differences in well-being suggest that women react to life cir-

cumstances differently than men, and that women are happier than men despite the life

circumstances, such as income, education, and health, which were all examined in our regres-

sion models. Besides gender differences, this study also revealed that satisfaction with family

life was the most important predictor of subjective well-being in Korea and that some predic-

tor variables influenced subjective well-being differently between men and women.

The current study examined the relationship between a range of sociodemographic variable

and subjective well-being, with results confirming or refuting previous findings depending on

Table 2. Mean subjective well-being scores by health status and satisfaction with family life in 2020 (n = 10,758).

Variable Category Respondents Subjective well-being p-value 99% CI

N % Mean SD

Total 40,849,975 100.00 6.74 1.66

Disability No 38,199,452 93.51 6.81 1.64 <0.001 0.90, 1.22�

Yes 2,650,523 6.49 5.75 1.60

Chronic disease No 23,367,777 57.20 6.96 1.77 <0.001 0.42, 0.58�

Yes 17,482,198 42.80 6.46 1.54

Subjective health Not healthy 11,620,474 28.45 6.06 1.49 <0.001 -1.05, -0.87�

Healthy 29,229,500 71.55 7.02 1.68

Satisfaction with family life Not satisfied 7,736,378 18.94 5.26 1.70 <0.001 -1.82, -1.61�

Satisfied 33,113,597 81.06 7.03 1.46

Abbreviation: CI, Confidence interval. Values were adjusted with sampling weights.

The number of respondents in the sample was 10,758 but the values in the table were population estimates obtained by using sampling weights.

p-values were obtained from the t-test and the ANOVA test.

� Post-hoc analysis was significant at the 0.01 level.

https://doi.org/10.1371/journal.pone.0263170.t002
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variables. For example, the literature reports inconsistent relationships between age and sub-

jective well-being; U-shaped [9], inverted U-shaped, or even linear [54, 55]. The present study

showed that there was a nonlinear, U-shaped relationship between age and subjective well-

being in Korea, as indicated by the positive coefficient for age2 in Tables 3 and 4. It was also

shown that the relationship between age and subjective well-being did not differ between men

and women, unlike what was suggested in a previous study [56]. The present study showed

that being married was positively associated with subjective well-being, consistent with the

findings of previous studies [22, 57]. The literature suggests that the relationship between mar-

ital status and subjective well-being differ by gender [42, 58]. For example, marital status is a

strong predictor of happiness for men but not for women in East Asian countries [42]. In the

United States, being married had a stronger impact on happiness for women than for men

[58]. However, in the present study, the impact of marital status on subjective well-being did

not differ between men and women, as indicated by insignificant interaction terms.

Educational attainment can increase happiness directly or indirectly by improving the

chance of employment and a higher income [59], and by means of greater health status and

healthier lifestyles [60]. The present study confirmed the positive relationship between

Table 3. Factors associated with subjective well-being in men and women.

Variable (reference) Model 1 Model 2

β SE β SE

Sociodemographic variables

Sex (male) Female 0.1859��� 0.0236 0.1380��� 0.0209

Age Age -0.0332��� 0.0048 -0.0028 0.0044

Age2 0.0003��� 0.0000 0.0001�� <0.0001

Marital status (currently married) Ever married -0.3396��� 0.0327 -0.2308��� 0.0287

Never married -0.6298��� 0.0429 -0.3048��� 0.0391

Education (� primary) Middle and high school 0.2236��� 0.0351 0.1639��� 0.0304

College and more 0.6478��� 0.0446 0.4797��� 0.0394

Area of residence (Seoul metro) Other metro 0.1100��� 0.0365 0.0733�� 0.0317

City 0.0875�� 0.0347 0.0365 0.0301

Rural 0.2365��� 0.0396 0.1264��� 0.0349

Low income family (no) Yes -0.3057��� 0.0360 -0.2028��� 0.0321

Income 0.4223��� 0.0227 0.2911��� 0.0205

Employment type (salaried-permanent) Salaried-temporary -0.3039��� 0.0317 -0.2513��� 0.0286

Self-employed -0.1704��� 0.0340 -0.1498��� 0.0305

Non-employed -0.4588��� 0.0315 -0.3231��� 0.0281

Health and satisfaction variables

Disability (no) Yes -0.1400��� 0.0350

Chronic disease (no) Yes 0.0147 0.0223

Subjective health (not healthy) Healthy 0.4809��� 0.0212

Satisfaction with family life (not satisfied) Satisfied 1.3625��� 0.0218

Constant 6.6634��� 0.1565 4.5507��� 0.1441

QIC 113,642.28 98,396.48

Note:

� p<0.1

�� p<0.05

��� p<0.01.

Income (USD 10,000) was log-transformed.

https://doi.org/10.1371/journal.pone.0263170.t003
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education level and subjective well-being, which differed by gender. More specifically, the pos-

itive impact of higher education was greater for women than for men. The literature points to

several possibilities for the difference in the effect of education on well-being [61, 62]. For

example, women gain more health benefits from education than men [61]. In addition, educa-

tion has a greater impact on self-esteem for women than for men [62]. Regardless of what led

to gender differences, these findings suggest that there is a potential for well-being gain by pro-

moting education in women, especially older women in Korea who might have experienced

inequality in access to education in the past decades [63]. Future research could examine gen-

der differences further in regards to what mediates the impact of education on subjective well-

being.

There is evidence on differences in subjective well-being between urban and rural areas [12,

13]. In the present study, the results of multiple regression analyses showed that subjective

well-being was lowest among residents in the Seoul metropolitan area but highest among

those in rural areas. Similar observations were previously made among middle-aged and older

Koreans [64]. The reasons for the findings are not known but only to be speculated. It is possi-

ble that lower subjective well-being in Seoul metropolitan areas may be attributable to a num-

ber of factors, such as long commutes [65], unaffordable housing prices [66], and lack of

support from kin [67].

Table 4. Factors associated with subjective well-being in men.

Variable (reference) Model 1 Model 2

β SE β SE

Sociodemographic variables

Age Age -0.0708��� 0.0072 -0.0362��� 0.0065

Age2 0.0006��� 0.0001 0.0004��� 0.0001

Marital status (currently married) Ever married -0.5052��� 0.0573 -0.2403��� 0.0514

Never married -0.6328��� 0.0579 -0.3205��� 0.0533

Education (� primary) Middle and high school 0.1694��� 0.0534 0.0872� 0.0469

College or more 0.5280��� 0.0645 0.3712��� 0.0568

Area of residence (Seoul metro) Other metro 0.1645��� 0.0546 0.1100�� 0.0478

City 0.1661��� 0.0526 0.1016�� 0.0461

Rural 0.2561��� 0.0601 0.1623��� 0.0534

Low income family (no) Yes -0.2296��� 0.0538 -0.1408��� 0.0484

Income 0.4694��� 0.0346 0.3535��� 0.0318

Employment type (salaried-permanent) Salaried-temporary -0.3827��� 0.0472 -0.3137��� 0.0428

Self-employed -0.2605��� 0.0457 -0.2229��� 0.0412

Non-employed -0.6983��� 0.0511 -0.5234��� 0.0462

Health and satisfaction variables

Disability (no) Yes -0.0852� 0.0506

Chronic disease (no) Yes 0.0432 0.0318

Subjective health (not healthy) Healthy 0.4333��� 0.0313

Satisfaction with family life (not satisfied) Satisfied 1.2815��� 0.0335

Constant 7.6663��� 0.2241 5.5028��� 0.2098

QIC 115,893.79 99,553.43

Note:

� p<0.1

�� p<0.05

��� p<0.01.

Income (USD 10,000) was log-transformed.

https://doi.org/10.1371/journal.pone.0263170.t004
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Subjective well-being depends on relative income as well as absolute income [2]. In the

present study, subjective well-being was independently associated with two economic indica-

tors reflective of relative and absolute income; subjective well-being was lower in low income

households and increased with household income. These two economic indicators have a simi-

lar relationship with subjective well-being in both genders. On the contrary, the relationship

between employment type and well-being differed between men and women. For example,

non-employment had a negative main effect on subjective well-being but a positive interaction

effect with female dummy variable. This suggests that while stable employment was positively

associated with subjective well-being, consistent with the findings of previous studies [14, 68],

non-employment does not influence negatively women’s well-being as much as it does men’s.

The gender difference may arise from a greater detrimental effect that unemployment or

underemployment may have on social approval in men than in women [69].

In addition to sociodemographic predictors, both physical and mental health were associ-

ated with happiness in many countries [7, 70]. However, having a serious illness or being

treated for chronic conditions were not as important as self-rated general health in subjective

well-being [19]. Similarly, the present study showed that among all health variables, subjective

health status had the strongest influence on well-being. On the other hand, chronic disease

Table 5. Factors associated with subjective well-being in women.

Variable (reference) Model 1 Model 2

β SE β SE

Sociodemographic variables

Age Age -0.0067 0.0066 0.0206��� 0.0059

Age2 0.0001 0.0001 -0.0001�� <0.0001

Marital status (currently married) Ever married -0.2424��� 0.0414 -0.1975��� 0.0361

Never married -0.5522��� 0.0644 -0.2198��� 0.0582

Education (� primary) Middle and high school 0.2727��� 0.0476 0.2032��� 0.0411

College or more 0.7670��� 0.0627 0.5623��� 0.0555

Area of residence (Seoul metro) Other metro 0.0691 0.0487 0.0496 0.0422

City 0.0347 0.0459 -0.0054 0.0396

Rural 0.2228��� 0.0524 0.1024�� 0.0458

Low income family (no) Yes -0.3547��� 0.0479 -0.2452��� 0.0426

Income 0.3924��� 0.0299 0.2500��� 0.0266

Employment type (salaried-permanent) Salaried-temporary -0.2105��� 0.0437 -0.2014��� 0.0394

Self-employed -0.0643 0.0519 -0.0888� 0.0463

Non-employed -0.2935��� 0.0420 -0.2155��� 0.0375

Health and satisfaction variables

Disability (no) Yes -0.1755��� 0.0483

Chronic disease (no) Yes -0.0126 0.0314

Subjective health (not healthy) Healthy 0.5178��� 0.0286

Satisfaction with family life (not satisfied) Satisfied 1.4045��� 0.0286

Constant 6.0391��� 0.2148 3.9775��� 0.1963

QIC 114,501.60 98,951.10

Note:

� p<0.1

�� p<0.05

��� p<0.01.

Income (USD 10,000) was log-transformed.

https://doi.org/10.1371/journal.pone.0263170.t005

PLOS ONE Predictors of subjective well-being in Korea

PLOS ONE | https://doi.org/10.1371/journal.pone.0263170 February 10, 2022 10 / 16

https://doi.org/10.1371/journal.pone.0263170.t005
https://doi.org/10.1371/journal.pone.0263170


Table 6. Factors associated with subjective well-being including interaction effects.

Variable (reference) Model 1 Model 2 Model 3

β SE β SE β SE

Sociodemographic variables

Sex (male) Female 0.1456 0.1748 0.0530 0.0558 -0.0186 0.1839

Age 0.0075��� 0.0015 0.0064��� 0.0010 0.0067��� 0.0015

Marital status (currently married) Ever married -0.2293��� 0.0513 -0.2194��� 0.0288 -0.2399��� 0.0517

Never married -0.1817��� 0.0498 -0.2659��� 0.0344 -0.1917��� 0.0501

Education (� primary) Middle and high school 0.0353 0.0457 0.1456��� 0.0303 0.0404 0.0461

College or more 0.3485��� 0.0563 0.4727��� 0.0396 0.3614��� 0.0569

Area of residence (Seoul metro) Other metro 0.1090�� 0.0477 0.0739�� 0.0317 0.1106�� 0.0479

City 0.1087�� 0.0460 0.0392 0.0301 0.1110�� 0.0462

Rural 0.1766��� 0.0534 0.1300��� 0.0348 0.1802��� 0.0535

Low income family (no) Yes -0.1110�� 0.0484 -0.1993��� 0.0321 -0.1174�� 0.0485

Income 0.3368��� 0.0314 0.2890��� 0.0204 0.3438��� 0.0315

Employment type (salaried-permanent) Salaried-temporary -0.3046��� 0.0428 -0.2606��� 0.0288 -0.3098��� 0.0430

Self-employed -0.2154��� 0.0412 -0.1581��� 0.0306 -0.2187��� 0.0413

Unemployed -0.4382��� 0.0445 -0.3219��� 0.0278 -0.4526��� 0.0447

Health and satisfaction variables

Disability (no) Yes -0.1458��� 0.0349 -0.1248�� 0.0502 -0.1222�� 0.0505

Chronic disease (no) Yes 0.0154 0.0224 0.0169 0.0305 0.0365 0.0319

Subjective health (not healthy) Healthy 0.4780��� 0.0212 0.4406��� 0.0302 0.4257��� 0.0314

Satisfaction with family life (not satisfied) Satisfied 1.3666��� 0.0218 1.3271��� 0.0332 1.3154��� 0.0336

Interaction terms

Female × age -0.0011 0.0020 0.0004 0.0021

Female × marital: ever married 0.0191 0.0623 0.0307 0.0628

Female × marital: never married -0.1227� 0.0696 -0.1020 0.0698

Female × education: middle and high school 0.1905��� 0.0610 0.1804��� 0.0614

Female × education: college or more 0.2290��� 0.0789 0.2026�� 0.0795

Female × residence: other metro -0.0594 0.0639 -0.0615 0.0639

Female × residence: city -0.1169� 0.0608 -0.1208�� 0.0608

Female × residence: rural -0.0784 0.0704 -0.0862 0.0704

Female × row income family -0.1433�� 0.0645 -0.1310�� 0.0646

Female × income -0.0800� 0.0411 -0.0924�� 0.0413

Female × employment: salaried-temporary 0.1041� 0.0583 0.1111� 0.0583

Female × employment: self-employed 0.1304�� 0.0620 0.1361�� 0.0621

Female × employment: non-employed 0.2053��� 0.0580 0.2254��� 0.0580

Female × disability -0.0456 0.0691 -0.0480 0.0699

Female × chronic disease -0.0096 0.0406 -0.0414 0.0447

Female × healthy 0.0694� 0.0397 0.0905�� 0.0425

Female × satisfied 0.0694 0.0437 0.0850� 0.0442

Constant 4.2639��� 0.1303 4.3665��� 0.0979 4.3614��� 0.1348

QIC 98,319.73 98,393.26 98,293.68

Note:

� p<0.1

�� p<0.05

��� p<0.01.

Income (USD 10,000) was log-transformed

https://doi.org/10.1371/journal.pone.0263170.t006
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status did not have any influence on well-being and disability had a negative influence on well-

being in only some of the models examined. This may be a result of psychosocial adaptation to

chronic condition, which could lower overall psychological distress and improve overall life

satisfaction [71].

Even more important than perceived health status for subjective well-being was self-

assessed close relationships with family and friends, according to a comprehensive 2012 survey

in six countries [72]. The quality of family relations, such as spending more time with one’s

family, may influence subjective well-being either directly or by means of a positive impact on

physical health [73]. Among all variables examined in the present study, satisfaction with fam-

ily life was the strongest predictor of subjective well-being in both men and women. The pre-

dictor appears to be more important for women than for men [42, 74], particularly, in

countries where traditional gender ideology prevails [26]. However, in this present study, the

relationship between subjective well-being and satisfaction with family did not vary between

men and women.

So far research in the field of gender gap in subjective well-being in Korea has focused on

the measure of life-satisfaction in the elderly with multimorbidity [41] and college students

[40]. This present study enhances the current understanding of subjective well-being by gen-

der in Korea, based on latest panel survey data using a large, nationally representative sample

of the general population.

Limitations

Despite the strengths of this study, this study has several limitations. First, the specification of

the model was constrained by the availability of variables in the dataset and therefore could

not examine the impact of other potential predictors of well-being, such as social capital and

work-life balance. Some variables reflecting social capital derived from kin, friends and com-

munity were collected only in the first year (2005) of the KOWEPS and therefore could not be

used in the present study, which analyzed data of four recent years in which subjective well-

being scores were collected. Second, GEE provides only estimates of average response and

does not warrant drawing causal inferences between predictors and subjective well-being. It

would be of great interest for future research to examine the effect of transitions in some of the

key variables, such as employment status and marital status, on subjective well-being over time

to take advantage of the longitudinal nature of KOWEPS data. Third, we fitted GEEs to subjec-

tive well-being scores, having visually checked that values had a near normal distribution.

However, we acknowledge that the scores are not by definition normally distributed, and that

the assumption of normal distribution may have been too stringent. Although we used QIC

for model selection, GEE does not have a universally accepted goodness-of-fit test, which is

often regarded as an issue [50]. Future research could address the limitations by exploring dif-

ferent sources of data.

Conclusion

In conclusion, this study showed that women had greater subjective well-being than men and

that among all variables examined, satisfaction with family life was the most important predic-

tor of subjective well-being in both men and women. In addition, the models including inter-

action terms showed that education level and employment type had differential impacts on

subjective well-being between men and women. While it would be difficult to formulate spe-

cific implementable interventions to improve subjective well-being, our findings offer some

important insights as to which areas to focus on to improve subjective well-being in the

Korean population that is affected by the world’s highest suicide rates. One potential area that
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could have a considerable impact on well-being is improving satisfaction with family life, per-

haps by building supportive environments for the family. Furthermore, efforts to improve sub-

jective well-being should be sensitive to the needs of different groups. In particular,

interventions to promote higher education would be more beneficial for women and policies

to improve job security would provide greater benefits for men.
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10. Happiness Peiró A., satisfaction and socio-economic conditions: some international evidence. J Socio

Econ. 2006; 35: 348–365. https://doi.org/10.1016/j.socec.2005.11.042

11. Nan H, Ni MY, Lee PH, Tam WWS, Lam TH, Leung GM, et al. Psychometric evaluation of the Chinese

version of the Subjective Happiness Scale: evidence from the Hong Kong FAMILY Cohort. Int J Behav

Med. 2014; 21: 646–652. https://doi.org/10.1007/s12529-014-9389-3 PMID: 24515396

12. Berry BJL, Okulicz-Kozaryn A. An urban-rural happiness gradient. Urban Geogr. 2011; 32: 871–883.

https://doi.org/10.2747/0272-3638.32.6.871

PLOS ONE Predictors of subjective well-being in Korea

PLOS ONE | https://doi.org/10.1371/journal.pone.0263170 February 10, 2022 13 / 16

https://doi.org/10.1016/j.jhealeco.2007.06.002
http://www.ncbi.nlm.nih.gov/pubmed/18199513
https://doi.org/10.1007/s11205-010-9754-9
https://doi.org/10.1007/s11205-010-9754-9
https://doi.org/10.1086/681096
https://doi.org/10.1086/681096
https://doi.org/10.1177/0956797620919673
https://doi.org/10.1177/0956797620919673
http://www.ncbi.nlm.nih.gov/pubmed/32579432
https://doi.org/10.1186/s12991-018-0223-1
http://www.ncbi.nlm.nih.gov/pubmed/30568720
https://doi.org/10.1007/s00127-006-0049-z
http://www.ncbi.nlm.nih.gov/pubmed/16565916
https://doi.org/10.1007/s00127-003-0625-4
https://doi.org/10.1007/s00127-003-0625-4
http://www.ncbi.nlm.nih.gov/pubmed/12719839
http://data.oecd.org/healthstat/suicide-rates.htm
http://data.oecd.org/healthstat/suicide-rates.htm
https://doi.org/10.1016/S0047-2727%2802%2900168-8
https://doi.org/10.1016/j.socec.2005.11.042
https://doi.org/10.1007/s12529-014-9389-3
http://www.ncbi.nlm.nih.gov/pubmed/24515396
https://doi.org/10.2747/0272-3638.32.6.871
https://doi.org/10.1371/journal.pone.0263170


13. Burger MJ, Morrison PS, Hendriks M, Hoogerbrugge M. Chapter 4. Urban-rural happiness differentials

across the world. World Happiness Report 2020. 2020. Available: https://worldhappiness.report/ed/

2020/urban-rural-happiness-differentials-across-the-world/

14. Dawson C, Veliziotis M, Hopkins B. Temporary employment, job satisfaction and subjective well-being.

Econ Ind Democr. 2017; 38: 69–98. https://doi.org/10.1177/0143831X14559781

15. Steptoe A. Happiness and Health. Annu Rev Public Health. 2019; 40: 339–359. https://doi.org/10.1146/

annurev-publhealth-040218-044150 PMID: 30601719

16. Freedman VA, Stafford F, Schwarz N, Conrad F, Cornman JC. Disability, participation, and subjective

wellbeing among older couples. Soc Sci Med. 2012; 74: 588–596. https://doi.org/10.1016/j.socscimed.

2011.10.018 PMID: 22226156

17. Lucas RE. Long-term disability is associated with lasting changes in subjective well-being: Evidence

from two nationally representative longitudinal studies. J Pers Soc Psychol. 2007; 92: 717–730. https://

doi.org/10.1037/0022-3514.92.4.717 PMID: 17469954

18. van Campen C, van Santvoort M. Explaining low subjective well-being of persons with disabilities in

Europe: the impact of disability, personal resources, participation and socio-economic status. Soc Indic

Res. 2013; 111: 839–854. https://doi.org/10.1007/s11205-012-0036-6

19. Liu B, Floud S, Pirie K, Green J, Peto R, Beral V. Does happiness itself directly affect mortality? The pro-

spective UK Million Women Study. Lancet. 2016; 387: 874–881. https://doi.org/10.1016/S0140-6736

(15)01087-9 PMID: 26684609

20. Lim SS. The Effects of Chronic Illness on Aspirations and Subjective Wellbeing. J Happiness Stud.

2020; 21: 1771–1793. https://doi.org/10.1007/s10902-019-00156-0

21. Graham C. Happiness and health: Lessons—and questions—for public policy. Health Aff. 2008; 27:

72–87. https://doi.org/10.1377/hlthaff.27.1.72 PMID: 18180481

22. Jo HS, Moon JY, Kim BG, Nam EW. Analysis of socio-demographics, self-rated health, social capital,

and happiness in a medium-sized healthy city, Republic of Korea. J Lifestyle Med. 2015; 5: 68–75.

https://doi.org/10.15280/jlm.2015.5.2.68 PMID: 26770893

23. Kawashima M, Uchino M, Yokoi N, Uchino Y, Dogru M, Komuro A, et al. Associations between subjec-

tive happiness and dry eye disease: a new perspective from the Osaka study. PLoS ONE. 2015; 10:

e0123299. https://doi.org/10.1371/journal.pone.0123299 PMID: 25830665

24. Ateca-Amestoy V, Aguilar AC, Moro-Egido AI. Social interactions and life satisfaction: evidence from

Latin America. J Happiness Stud. 2014; 15: 527–554. https://doi.org/10.1007/s10902-013-9434-y

25. Thomas PA, Liu H, Umberson D. Family relationships and well-being. Innov Aging. 2017; 1: 1–11.

https://doi.org/10.1093/geroni/igx009 PMID: 30480124

26. Nordenmark M. The importance of job and family satisfaction for happiness among women and men in

different gender regimes. Societies. 2018; 8: 1. https://doi.org/10.3390/soc8010001

27. Yang OK. Family Structure and Relations. Soc Indic Res. 2003; 62/63: 119–148.

28. Hong S-C, Jeon B-H, Kim M-D, Lee C-I, Bahk W-M, MD, et al. Influence of Family Life Satisfaction on

Suicide Ideation among Korean Adults. Mood Emot. 2012; 10: 69–77.

29. Dolan P, Peasgood T, White M. Do we really know what makes us happy? A review of the economic lit-

erature on the factors associated with subjective well-being. J Econ Psychol. 2008; 29: 94–122. https://

doi.org/10.1016/j.joep.2007.09.001

30. Batz-Barbarich C, Tay L, Kuykendall L, Cheung HK. A meta-analysis of gender differences in subjective

well-being: Estimating effect sizes and associations with gender inequality. Psychol Sci. 2018; 29:

1491–1503. https://doi.org/10.1177/0956797618774796 PMID: 29980167

31. Graham C, Chattopadhyay S. Gender and well-being around the world. Int J of Happiness and Develop-

ment. 2013; 1: 212–232. https://doi.org/10.1504/IJHD.2013.055648

32. Vieira Lima S. A Cross-Country Investigation of The Determinants of The Happiness Gender Gap.

Milan: University of Milan-Bicocca; 2011.

33. Meisenberg G, Woodley MA. Gender Differences in Subjective Well-Being and Their Relationships with

Gender Equality. J Happiness Stud. 2015; 16: 1539–1555. https://doi.org/10.1007/s10902-014-9577-5
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