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Abstract

This secondary analysis used data collected for the Korean Longitudinal Study of Aging
from 2006 to 2018 to examine changes in life satisfaction among middle-aged adults living
alone in South Korea. Individuals who were over 45 years of age, lived alone at the time of
the first data collection wave, and responded at least twice to the survey over the 12-year
study period were included in the final linear mixed model (N = 124). Life satisfaction
increased for those who had increased assets, were widowed, and had more frequent con-
tact with acquaintances (i.e., once a month and once a week compared with once a year).
Life satisfaction decreased as the number of chronic illnesses increased for underweight
individuals compared with normal weight or overweight individuals and for depressed versus
non-depressed individuals. This study’s findings indicate that increased social support is
beneficial for middle-aged marginalized individuals, including those who are economically
disadvantaged, have few social interactions, are underweight, and have chronic illnesses.

Introduction

The rising aging population, decreased marriage rates, and increased divorce rates have caused
single-person households to increase worldwide [1, 2]. For instance, the proportion of single-
person households in South Korea increased from 15.5% in 2000 to 30.2% in 2019 [3, 4], and
some countries are expected to have more than 40% single-person households by 2025-2030
[2]. In particular, middle-aged and older adults comprise 58.7% of all single-person house-
holds, with individuals aged 40-49, 50-64, and > 65 years accounting for 19.5%, 27.6%, and
11.6%, respectively [4].

Household composition is associated with numerous social outcomes [2]. In general, living
with others is beneficial [5]. Previous studies have demonstrated that living in a single-person
household is related to negative outcomes, including low quality of life [6], psychological dis-
tress [7], and decreased cognitive function [7]. Additionally, living alone has been found to be
related to unhealthy lifestyle behaviors, such as frequent intake of convenience foods [3],
smoking [5], physical inactivity [5], and drinking [8].

Life satisfaction is a subjective evaluation of one’s overall life, including psychological and
physical well-being [9]. Quality of life is an integrative concept that combines objective human

PLOS ONE | https://doi.org/10.1371/journal.pone.0295895 December 14, 2023

1/12


https://orcid.org/0000-0002-2945-3893
https://orcid.org/0000-0001-7359-0003
https://doi.org/10.1371/journal.pone.0295895
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0295895&domain=pdf&date_stamp=2023-12-14
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0295895&domain=pdf&date_stamp=2023-12-14
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0295895&domain=pdf&date_stamp=2023-12-14
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0295895&domain=pdf&date_stamp=2023-12-14
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0295895&domain=pdf&date_stamp=2023-12-14
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0295895&domain=pdf&date_stamp=2023-12-14
https://doi.org/10.1371/journal.pone.0295895
https://doi.org/10.1371/journal.pone.0295895
http://creativecommons.org/licenses/by/4.0/
https://survey.keis.or.kr/klosa/klosa01.jsp
https://survey.keis.or.kr/klosa/klosa01.jsp

PLOS ONE

Life satisfaction among adults living alone

care service for vulnerable social groups, 2020-0-
01861). The funders had no role in study design,
data collection and analysis, decision to publish, or
preparation of the manuscript.

Competing interests: The authors have declared
that no competing interests exist.

needs with subjective well-being, while life satisfaction can be assessed based on individuals’
responses to questions about life satisfaction variables that they consider important [10]. Life
satisfaction is a social indicator for apparent quality of life and has been increasingly used to
guide policy decisions in several countries, such as France, the United Kingdom, and the
United States [9].

Low life satisfaction is associated with various negative health outcomes, including
increased mortality, malnutrition, mood disorders, suicide, and disability, as well as adverse
economic outcomes, including income inequality, unemployment, and low socioeconomic
status [11-13]. From 2019 to 2021, the average life satisfaction score in South Korea was 5.94
points, which is lower than the OECD average (6.71 points) [14]. Moreover, household com-
position is related to life satisfaction [15]. Living alone for various reasons (e.g., divorce, death
of a spouse, separation from a spouse, and being unmarried) can adversely influence life satis-
faction [13, 16].

Middle age is a period of adulthood when life satisfaction is often at its lowest level [16]. As
life satisfaction is essential for successful aging [11], middle-aged adults living alone need sup-
port to maintain their life satisfaction as they age. Further, health problems decrease the likeli-
hood of middle-aged adults remaining healthy and functional over their remaining lifespan
[17]. As middle-aged adults account for 30.5% of those living in single-person households in
South Korea [4], examining changes in their life satisfaction and identifying factors associated
with these changes are critical tasks. However, most existing research has focused on older
adults, and little is known regarding the longitudinal changes in life satisfaction among mid-
dle-aged adults living alone.

In general, unlike cross-sectional research, longitudinal studies can detect changes in the
characteristics of a target population at both the group and individual levels. A longitudinal
study design can potentially detect differences observed in a group that are likely the result of
changes or differences over time. Therefore, this study examined changes in life satisfaction
over time and factors related to those changes among a sample of middle-aged South Korean
adults.

Materials and methods
Research design

A longitudinal secondary panel data analysis was used to examine changes in life satisfaction
in a sample of middle-aged adults who had lived alone for over 12 years as well as factors asso-
ciated with these changes.

Data sources

This study applied biannual data from the Korean Longitudinal Study of Aging (KLoSA) from
2006 to 2018. The KLoSA is a nationally representative longitudinal survey designed to study
later life in South Korean individuals aged 45 years or older in households selected by multi-
stage stratified probability sampling based on geographical area [18]. The baseline survey for
the KLoSA has been conducted every even-numbered year since 2006. For the KLoSA, trained
professional interviewers use a computer-assisted personal interviewing (CAPI) method to
directly administer the questionnaires to all participants. As the study was longitudinal, an
expected dropout rate was determined to address potential limitations that may negatively
affect the generalizability of the findings. The retention rate of the original sample remained
stable at 77.6% (N = 8596) as of the seventh wave of the survey. In the second wave conducted
in 2008, 8688 (84.7%) individuals who participated in the first wave in 2006 were re-
interviewed.
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Fig 1. Respondents Included in the analytic sample from the Korean Longitudinal Study of Aging.

https://doi.org/10.1371/journal.pone.0295895.9001

The inclusion criteria for the study sample were: (1) being aged between 45 and 64 years
when the KLoSA baseline data (N = 10 254) were collected in 2006 and (2) living in a single-
person household over the study period with observation occurring biannually from 2006 to
2018 (e.g., a respondent completed the first wave survey in 2006, completed the third wave sur-
vey in 2010, and so on, and was in a single-person household in both waves). Overall, 124
respondents met the inclusion criteria over the study period (Fig 1). Specifically, 21 respon-
dents completed all surveys from the first to the seventh wave over 12 years, while the remain-
ing 104 individuals did not respond to at least one survey during the study period (Fig 1).

To enhance the quality of the data, the KLoSA uses the CAPI method, as noted above.
Using this approach helps reduce errors in responses by organizing the logic and flow of the
questionnaire, establishing response ranges, and ensuring consistency in responses [19].

Study variables

Independent variables. Previous research has reported that health, socioeconomic status,
and social support are key resources related to life satisfaction [20]. Thus, this study included
variables related to those key resources based on responses to the KLoSA survey. Socioeco-
nomic and demographic variables included age, sex, education, marital status, living place,
current employment, and assets. Respondents’ net assets were defined as their total assets,
including real estate, finances, and businesses, and excluding their total liabilities [18]. Social
support was also measured, and included social interaction frequency, such as meeting with
acquaintances. Health variables included body mass index (BMI), depressive symptoms,
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alcohol consumption, smoking status (i.e., non-current vs. current smoker), and number of
diagnosed chronic diseases (e.g., hypertension, diabetes, liver disease, and lung disease). BMI
was measured using the Quetelet-Kaup Index [21] and categorized as follows: (1) underweight
(< 18.5kg/m?), (2) normal (18.5-22.9kg/m?), (3) overweight (23-25kg/m?), and (4) obese

(> 25kg/m?). Depressive symptoms were assessed using the 10-item Center for Epidemiologi-
cal Studies Depression Scale (CES-D-10). As a brief screening tool, the CES-D-10 is a 10-item
questionnaire that assesses depressive symptoms in the past week [22]. Respondents” CES-D-
10 scores were categorized into two levels: depressed (> 3) and not depressed (< 3) [22]. Alco-
hol consumption was categorized as engaging in high-risk or non-high-risk drinking. High-
risk drinking was defined as consuming more than five drinks per occasion for women and
more than seven drinks per occasion for men at least twice a week [23]. Based on the hetero-
scedasticity test results, the regular exercise variable was excluded.

Dependent variables. Life satisfaction is a comprehensive concept that encompasses sub-
jective well-being and evaluates individuals’ affective experiences and cognitive assessments of
the overall quality of their lives. In this study, it was measured using a single question: “How is
your overall life satisfaction?” Responses were rated on a scale ranging from 0 to 100, with
higher scores indicating better life satisfaction [18]. The single-item measure of life satisfaction
exhibited significant criterion validity compared with the Satisfaction with Life Scale [24].

Data analysis

Descriptive statistics, including variable distribution and frequency, and repeated measures of
mixed models were analyzed using SAS Version 9.4 (SAS Inc., Cary, NC). A survey-weighted
analysis was employed to account for the stratification and clustering in the panel dataset. A
linear mixed model for longitudinal data was adopted to determine factors associated with life
satisfaction over 12 years. Using the Henze-Zirkler test [25], the life satisfaction variable was
shown to be normally distributed (Henze-Zirkler T = 0.36, p = .37). Specifically, the covari-
ance structure of the random part of the mixed model was used to test the selected fixed and
random variables for three reasons: (1) the repeated measurements occurred at fixed intervals,
(2) the relationship with time was not of particular interest in our study, and (3) it allowed us
to make greater use of incomplete data (i.e., respondents who dropped out or missed sched-
uled measurements). Consequently, the covariance patterns of the mixed model were used to
fit complex covariance patterns that could provide more appropriate fixed effect estimates and
standard errors, despite the significance of underweights and their association.

Further, the data collected during the first wave in 2006 were analyzed using Kruskal-Wal-
lis tests, Mann-Whitney U tests, and Spearman correlations to determine factors associated
with life satisfaction. Missingness was checked for all study variables, and the missing data rate
was less than 3% for all variables except for net assets. The missingness for the variable of net
assets was 21% at random (9275 missingness among 43 877 observations). Multiple-imputed
datasets from the KLoSA were used to replace the missing values for the net asset variable. The
KLoSA conducted multiple imputations based on hot deck to handle missing values in the
baseline data. Hot deck imputation involves replacing missing values of one or more variables
for a non-respondent (called the recipient) with observed values from a respondent (the
donor) who is similar to the non-respondent in relation to characteristics observed in both
cases [18, 26].

To enhance the quality of the data and analysis, two biostatisticians on the research team
checked the raw data as the first step in data understanding (e.g., checking for potential errors
or issues). All analyses and modeling were performed by two biostatisticians. If the two biostat-
isticians reported different results, the results were re-evaluated.
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Ethical approval

As this study was a secondary data analysis of a national survey, the raw data file was publicly
available. Any personal information was de-identified before being provided to the public. The
institutional review board where the primary investigator is affiliated approved the analyses
(1041078-202106-HRSB-169-01).

Results

Table 1 illustrates the respondents’ baseline characteristics and the associations with life satis-
faction. The respondents’ mean age was 57 years (SD = 5.69), and 72% (n = 89) were women.
Over half of the respondents had less than an elementary school education and lived in a met-
ropolitan area. Approximately 61% (n = 76) of the respondents met with acquaintances at least
once per week. Over half (53%; n = 66) were overweight or obese. Smokers accounted for 28%
of the sample and high-risk drinkers for 14%. At baseline, life satisfaction was significantly
associated with marital status (3> = 12.3, p < .001), age (p = 0.20, p = .03), and current employ-
ment status (x2 =18.5, p = .05), indicating that life satisfaction was higher for those who were
older, widowed, and currently employed than for those who were younger, divorced or never
married, and unemployed.

Life satisfaction increased slightly over time, from 50.3 (SD = 26.22) at Wave 1 to 56.7 (SD
=26.22) at Wave 7 (Fig 2).

The highest mean life satisfaction score was at Wave 6 (Mean = 61.9, SD = 16.3), whereas
the lowest mean life satisfaction score was at Wave 1 (Mean = 50.3, SD = 26.22). Life satisfac-
tion was more widely dispersed at Wave 1 than at Wave 6 (Fig 2). The percentage of smokers
decreased from 28% (n = 36 out of 78) at Wave 2 to 8% (n = 2 out of 24) at Wave 7. Respon-
dents showed a trend toward depression gradually decreasing over time (40% [#n = 49] at Wave
1t029% [n = 7] at Wave 7).

As shown in Table 2, life satisfaction increased over time for those who had more assets (B
=21.50, p < .001), were widowed rather than single or divorced (f = 17, p < .001), and met
more frequently with acquaintances (once a month f = 11.95, p < .001, and once a week, p <
.001, compared with once a year). Life satisfaction decreased over time for individuals who
were underweight (B = -9.80, p = .04) or obese ( = -5.63, p = .05), had a greater number of
chronic diseases (B = -2.43, p =.03), and had a high depression score (B = -8.21, p < .001).

Discussion

Middle age is the gateway to older age and a critical period for physical and psychosocial health
throughout the remainder of one’s life. To the best of our knowledge, this study was the first to
examine longitudinal changes in life satisfaction for middle-aged adults over 12 years. We
found that life satisfaction for middle-aged adults living alone increased over time, which is
consistent with other studies. Life satisfaction has been shown to reach its lowest levels among
middle-aged adults before increasing [16], typically displaying a U-shaped pattern across the
life span [27]. In this study, the mean life satisfaction score at baseline was 50.32 out of 100,
which is a lower score than what has been reported in previous studies [16]. The average life
satisfaction score among South Korean older adults has been reported to be 58.5 [28]. Thus,
our results are consistent with previous research suggesting that life satisfaction is low in mid-
dle-aged adults and increases with age.

Life satisfaction increased for middle-aged adults as their net assets increased. Previous
research identified a strong relationship between economic status and life satisfaction, with
assets being a significant predictor of life satisfaction in adults aged 55 or older in Singapore
[29]. The relationship between assets and subjective well-being (i.e., life satisfaction) can be
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Table 1. Baseline characteristics of the respondents and associations with life satisfaction (N = 124).

Characteristics n (%) or M (SD) x*or p p
Age (years) 56.74 (5.69) 0.20 .03
Sex
Female 89 (71.77) 8.53 .58
Male 35 (28.23)
Education
< Elementary school 73 (58.87) 0.53 77
Middle or high school 42 (33.87)
> College 9 (7.26)
Marital status
Single or never married 17 (13.71) 12.30 <.001
Separated or divorced 36 (29.03)
Widowed 71 (57.26)
Living place
Non-metropolitan 57 (45.97) 15.60 11
Metropolitan 67 (54.03)
Currently employed
Yes 47 (37.9) 18.5 .05
No 77 (62.1)
Net assets (Won) 8855.52 (18408.53) 0.11 .28
Frequency of meeting with acquaintances
Less than once a year 29 (23.39) 2.70 .26
Once a week 76 (61.29)
Once a month 19 (15.32)
Body mass index
Underweight (< 18.5kg/m?) 6 (4.84) 3.33 34
Normal (18.5-22.9kg/m>) 52 (41.94)
Overweight (23-25kg/m?) 32 (25.81)
Obese (> 25kg/m?) 34 (27.42)
Number of chronic illnesses 0.92 (1.06)
Smoking status
Non-smoker 89 (71.77) 12.2 27
Smoker 35 (28.23)
Alcohol consumption
Non-high-risk drinking 110 (88.71) 9.47 49
High-risk drinking 14 (11.29)
CES-D-10
Not depressed (< 3) 75 (60.48) 12.8 24
Depressed (> 3) 49 (39.52)

Note. Chi-square tests were used for most of the categorical variables and the Mann-Whitney U test was used for
body mass index and 10-item Center for Epidemiological Studies Depression Scale (CES-D-10) scores. Net assets
were defined as total assets, including real estate, finances, and businesses, and excluding total liabilities. Smoking
status was categorized as non-current versus current smoker. High-risk drinking was considered > five drinks per
occasion for women and > seven drinks per occasion for men at least twice per week. Chronic diseases included

hypertension, diabetes, liver disease, and lung disease.

https://doi.org/10.1371/journal.pone.0295895.t001
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Fig 2. Life satisfaction at each wave.

https://doi.org/10.1371/journal.pone.0295895.9002

explained by the need theory, in that assets contribute to fulfilling the most basic of physiologi-
cal needs, thereby increasing one’s happiness level [30]. Further, assets positively influence var-
ious factors, such as financial security, self-esteem, and risk-taking behaviors, and these
variables are positively associated with life satisfaction [29]. As economic status was found to
be a significant factor related to life satisfaction among middle-aged adults in this study, fur-
ther attention needs to be paid to economically marginalized individuals in promoting life
satisfaction.

Life satisfaction increased over time for widowed individuals compared with those who
were single/never married. In a previous 12-year population-based study [16], life satisfaction
declined sharply after the death of a spouse but then recovered. Although information on the
time since the loss of a spouse was not available in the present study, individuals might have
adapted to this loss and recovered life satisfaction over a relatively long period of 12 years.

Life satisfaction increased over time for those who had more frequent interactions with
acquaintances, which is consistent with previous research demonstrating that social networks
are critical for older adults living alone [11]. One systematic review [31] found that social rela-
tionships had an effect on mortality similar to that of smoking cessation interventions, which
are recognized as major health promotion strategies.

Further, life satisfaction has been demonstrated to decrease as comorbidities increase in
middle-aged adults [32], which is supported by our findings. Previous research indicates that
an individual’s number of chronic diseases, general quality of life, and well-being are corre-
lated, suggesting that multiple chronic comorbidities can impair quality of life and psychologi-
cal well-being [33].

Our study revealed that life satisfaction decreased over time for underweight individuals,
which is consistent with previous studies. Considering the limited sample size of underweight
individuals (n = 6) in this study, a supplementary analysis was conducted to reevaluate the
association utilizing BMI as a continuous variable. The results of the supplementary analysis
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Table 2. Changes in life satisfaction and related factors over 12 years.

Characteristics Unstandardized B SE (B) t p
Age 0.55 0.20 2.72 <. 001
Sex

Female Ref.

Male -1.07 3.19 0.33 .74
Education

< Elementary school Ref. . . .

Middle or high school 3.67 3.00 1.22 22

> College 9.60 5.12 1.86 .06
Marital status

Single or never married Ref.

Separated or divorced 7.78 4.20 1.85 .07

Widowed 17 3.77 4.51 <.001
Living place

Non-metropolitan Ref.

Metropolitan 2.96 2.28 1.30 .20
Currently employed

Yes Ref. . . .

No -6.6 2.39 2.76 <.001
Net assets (won) 21.50 6.60 3.25 <.001
Frequency of meeting with acquaintances

Less than once a year Ref.

Once a week 11.22 3.77 2.98 <.001

Once a month 11.95 3.11 3.84 < .001
Body mass index

Underweight (< 18.5kg/m’) -9.80 4.76 2.06 .04

Normal (18.5-22.9kg/m>) Ref.

Overweight (23-25kg/m>) 2.36 2.84 0.83 41

Obese (> 25kg/m2) -5.63 2.92 1.93 .05
Number of chronic illnesses -2.43 1.14 2.13 .03
Smoking status

Non-smoker Ref.

Smoker -2.91 3.71 0.78 43
Alcohol consumption

Non-high-risk drinking Ref.

High-risk drinking 0.91 5.22 0.18 .86
CES-D-10

Not depressed (< 3) Ref.

Depressed (> 3) -8.21 2.45 3.35 <.001
Intercept 6.91 12.93 0.53 .59

Note. Net assets were defined as total assets, including real estate, finances, and businesses, and excluding their total liabilities. Smoking status was categorized as non-
current vs. current smoker. High-risk drinking was considered > five drinks per occasion for women and > seven drinks per occasion for men at least twice a week.
Chronic diseases included hypertension, diabetes, liver disease, and lung disease. Abbreviations: CES-D-10, 10-item Center for Epidemiological Studies Depression

Scale; Ref., reference group; SE, standard error.

https://doi.org/10.1371/journal.pone.0295895.t002

also showed a significant association (p = 1.37, SE = 0.43, t = 3.17, p < 0.01), indicating that
these coefficients for the main effects on life satisfaction signify differences between the mean
of each level and the overall mean of BMI. Undernutrition has been previously linked to lower
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life satisfaction [13], regardless of perceived weight [34]. Further, living alone is associated
with unhealthy eating habits (i.e., eating alone, skipping meals, increased intake of conve-
nience foods, and decreased fruit and vegetable consumption) and an increased risk of being
underweight [35]. The relationship between being underweight and life satisfaction can be
explained by the association between being underweight and depression. Being underweight
can increase the risk of depression, and depression can negatively affect life satisfaction [36,
37]. In this study, life satisfaction also decreased more over time in the depressed group com-
pared with the non-depressed group.

Limitations

Our study has several limitations. First, we could not compare changes in life satisfaction
between middle-aged adults who lived alone and those who did not because of the limited
sample size. Further research should evaluate differences in life satisfaction changes depending
on whether middle-aged adults live alone or with others. Further, non-random attrition,
whereby the presence in a research sample at a given wave, might directly or indirectly impact
the results. Perhaps owing to different health conditions, health concerns, and mortality,
health and wealth/economic status were more likely to contribute to the study, which may
have important implications for examining changes to life satisfaction over time. Notably,
more attrition occurred from Wave 1 (n = 124) to Wave 2 (n = 78), whereas less attrition
occurred from Wave 6 (n = 25) to Wave 7 (n = 24). Although many factors could result in attri-
tion, such as refusal to participate in the survey or death, a main reason in this study was
respondents no longer living alone.

Regarding the findings related to net assets, although multiple imputations were applied,
missingness in net assets might have reduced the statistical power. Although the missingness
was at random, it might be subject to bias. Further studies should examine the association
between net assets and life satisfaction and the related mechanisms among middle-aged adults.

Additionally, the current findings may not provide information on the detailed mecha-
nisms underlying changes in life satisfaction and understanding groups with diverse life expe-
riences. Thus, future studies are required that analyze life satisfaction by subgroup using a
sufficient sample size, as well as qualitative studies that explore how living alone influences the
life satisfaction of middle-aged adults, how those living alone describe their life satisfaction,
and what barriers and challenges they face.

Finally, life satisfaction was measured using a single item. Previous research has reported
this to be a reliable and valid instrument [38]; however, given the construct of life satisfaction,
a multi-item instrument might be beneficial for comprehensively measuring its aspects. There-
fore, further research is necessary to evaluate life satisfaction using a multi-item measure.

Conclusion and recommendations

The study provides the first evidence on changes over 12 years in life satisfaction and related
factors for middle-aged adults. Life satisfaction increased over time for those who had
increased net assets, were widowed rather than divorced or single, and frequently met with
acquaintances. Individuals’ life satisfaction decreased over time as their number of chronic ill-
nesses increased, and for those who were underweight compared with those who were normal
weight or overweight, and were depressed versus non-depressed.

These findings have practical implications for healthcare providers and policymakers
regarding ways to improve life satisfaction, indicating the need to provide more attention to
vulnerable middle-aged adults. Further research is necessary to identify mechanisms that can
explain the changes and related factors in middle-aged adults as observed in this study.
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