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Abstract

Background: Among older adults, life satisfaction (LS) correlates with health, mortality, and successful ageing. As
various potential threats to LS tend to increase with advancing years, patterns of age-related changes in LS among
older adults remain inconsistent. This study aimed to identify LS trajectories in older adults and the characteristics
of individuals who experience them.

Methods: Large-scale, nationally representative, longitudinal data collected from 2005 to 2013 were analyzed for
this study. The outcome measure was a summary of multidimensional domains influencing LS: health, finance,
housing, neighbor relationships, and family relationships. Latent class growth models and logistic regression models
were used to identify trajectory groups and their predictors, respectively.

Results: Within 3517 individuals aged 65 or older, five trajectories were identified across eight follow-up years:
“low-stable” (TG1; n = 282; 8%), “middle-stable” (TG2; n = 1146; 32.6%), “improving” (TG3; n = 75; 2.1%), “upper
middle-stable” (TG4; n = 1653; 47%), and “high” (TG5; n = 361; 10.3%). High trajectory individuals more frequently
had higher education, financial security, good physical health, and good mental health than those in the stable, but
less satisfied, groups. Similarly, compared to the largest group (upper middle-stable trajectory), individuals in the
low-stable or middle-stable trajectory group not only had poorer physical and mental health but were more likely
to be living alone, financially stressed, and residing in urban locations. Individuals with improving trajectory were
younger and in poorer mental health at baseline compared to the upper middle-stable trajectory group.

Conclusion: Life satisfaction in the older follows distinct trajectories. For older adults, trajectories are stable over
time and predictable, in part, from individual characteristics. Knowledge of these patterns is important for effective
policy and program development.

Keywords: Longitudinal study, Well-being, Korean Retirement and Income Study (KReIS), Latent class growth model

Background
Life satisfaction (LS) indicates a subjective well-being
based on an individual’s happiness and quality of life. The
Organization for Economic Cooperation and Develop-
ment (OECD) states that it “measures how people evalu-
ate their life as a whole rather than their current feelings”
[1]. LS has been reported to vary over a life span with an
inverted U-shape; it remains lower but stable before age
60, notably increasing after this time point, and subse-
quently decreasing late in life due to increased dep-
endency, health problems, and loss of close relationships

[2–6]. More specifically, LS has been reported to decline
sharply among the adults over 70 years of age [7], more
rapidly so as individuals approach death [8, 9]. Since LS is
strongly associated with health and mortality among the
older population, it has been directly related to the con-
cept of successful ageing and thus is viewed as a compre-
hensive indicator of successful aging [10].
Published literature suggests that diverse factors are

associated with LS, including age, sex, education, marital
status, religion, household environment, residential loca-
tion, economic status, physical and mental health, and
family and social supports [10–20]. Older adults who
have retained their physical abilities and can perform ac-
tivities of daily living tend to have higher LS, while those
with mental health problems report lower life
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satisfaction [11, 21, 22]. Symptoms such as low mood,
anxiety, and other indicators of psychiatric morbidity have
been negatively correlated with LS, especially among older
adults who live alone or have weak social support
networks [10–12, 23, 24]. Literature also suggests that
older individuals with serious medical illnesses, injuries,
disability, physical inactivity, isolation, and recent reloca-
tion are more vulnerable to developing depression [23, 25].
Factors affecting social involvement and close personal

relationships are also thought to have considerable influ-
ence on LS. For example, studies have shown that partner-
ship is a significant predictor associated with well-being in
older people [26, 27]. Older people (both males and fe-
males) perceive having a spouse as important to their over-
all life satisfaction trajectories. However, males have been
found to be somewhat less satisfied with life when living
without their spouse compared to females [26]. In general,
living alone results in lower LS than living with a spouse or
family members. Older individuals residing with families
have been found to have much higher life satisfaction com-
pared to the institutionalized elderly [6]. Deterioration in
health among older adults resulting in need for placement
in long-term care and inadequate family support, is also re-
lated to decreasing life satisfaction. As both social supports
and health status influence, and are influenced by, financial
circumstances, it is not surprising that many studies also
suggest that financial security is an additional important
component of LS in the older population [14, 16, 28, 29].
As various potential threats to LS, such as deterioration

in health and changes in social and living environment,
tend to increase with advancing years, it is easily assumed
that LS declines in older age. However, patterns of age-
related changes in LS among older adults remain incon-
sistent. Some studies have found that increased age is
positively correlated with LS [5, 30, 31], while others have
reported a significant decline in LS with age [7–9]. Still
other studies have found stable levels of LS with age
[32, 33]. Reasons for these discrepancies may be related to
both underlying characteristics of the elderly as well as
methodological issues in the study of LS. For example,
Hsieh [35] noted that the older population is more hetero-
geneous than any other age group, potentially leading to
inconsistent associations with LS [34], and most studies to
date have been cross-sectional designs, which do not allow
detection of the heterogeneity in LS over time. Although
some studies have been longitudinal, cluster analysis and/or
averaged group data have been typically used to examine
LS changes over time, seeking to determine distinctive, pre-
specified subgroup variations in the pattern of LS. To more
fully identify the heterogeneity in groups, appropriate study
designs and analytic methodology are required.
To the best of our knowledge, limited research has

questioned how heterogeneity affects the age related pat-
terns of change of LS in the elderly. Our primary

hypothesis proposed that there are distinct trajectories
of LS in older adults - subpopulations of elderly whose
LS respectively decline, temporarily increase, or stabilize
and improve. We also expected to find differing predic-
tors for the distinct trajectories. Thus, our second hy-
pothesis was that demographic, physical, mental, and
environmental characteristics are predictors of different
life satisfaction trajectories.
The aims of our study were to identify differential tra-

jectories of LS in older adults, to determine subpopula-
tions for which LS varies, and to identify predictors for
distinguishing between trajectories. The planned analysis
was to first determine whether different groups of par-
ticipants showed different satisfaction trajectories and
how many different trajectory subgroups exist. We then
intended to identify predictors of membership in the dif-
ferent trajectory groups.

Methods
Data and Sample
This longitudinal study describes the eight year trajec-
tories of life satisfaction among the older population in
Korea. The data for this study was obtained from the
Korean Retirement and Income Study (KReIS), a longi-
tudinal survey conducted biennially from 2005 to 2013.
The KReIS aimed to investigate employment status,

retirement, health, family relationships, and household
economic situation of the elderly, providing an on-
going assessment of factors that potentially influence
the degree of preparation for, and satisfaction during,
older life. In the KReIS, the nationwide target popula-
tion was general households with at least one member
over 50 years of age. The initial sample was extracted
from the sub-population of 24,995 general survey sites
(1,420,299 households) among 10% of the Korean
Population and Housing Census in 2000. Briefly, the
KReIS used a stratified sampling frame and a total of
8567 individuals aged 50 or older participated in the
initial survey in 2005. The core questions in the survey
covered a wide-range of topics, including demographic
aspects, economic status, housing, retirement, health
status, and satisfaction with life. Items related to LS
were included in a subsection in the survey. Add-
itional descriptions of the study design and profile
have been published elsewhere [35]. For our study,
baseline responses from individuals aged 65 or older
at the initial survey were examined, as were their sub-
sequent responses for each wave that followed if an-
swers to satisfaction items were provided. A total of
3517 individuals in the initial 2005 survey met our
study criteria. Demographic and other data were col-
lected at each time point over eight years (at 2005,
2007, 2009, 2011, and 2013).
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Measures
Various instruments have been used to measure LS, and
these have commonalities as well as differences (see, for
example, the article by Diener [36]). Differences in cul-
ture, age, and even gender might affect the appropriate-
ness of specific selections. The measure of LS we used in
this study was based on review of the literature pertain-
ing to LS, but was also shaped by the available data in
the KReIS data set.
We considered LS to be the sum of satisfaction scores

within five domains: health, finance, housing, neighbor
relationships, and family relationships. The question of
each LS domain was scored on a 5-point Likert scale
that asked, “To what extent are you satisfied with the
item below?”, evaluated on a scale ranging from 1 to 5
(very unsatisfactory =1, unsatisfactory = 2, fair = 3, satis-
factory = 4, very satisfactory =5). An individual’s LS out-
come was calculated by summing the scores from those
5 domains, with a maximum score of 25. Higher scores
indicated better life satisfaction.
Baseline covariates were measured in 2005; these in-

cluded sex, age, education, marital status, residential area,
number of members in the household, household compos-
ition type, housing type, current physical and mental health
status, private health insurance, household income, and
household expense. Age was categorized as 65–69, 70–74,
75–79, and 80 years and older. Sex was coded 0 = male and
1 = female. Education was coded as 0 = no education,
1 = Grade 1–6, and 2 = Grade 7 or higher. Residential area
was categorized into two areas by population size: urban
(population ≥ 50,000) was coded as 0 and rural (popula-
tion < 50,000) was coded as 1. Household composition type
was categorized as 1 = living alone, 2 = living with a spouse,
and 3 = other mixed arrangements. Housing type was cate-
gorized as 1 = detached house, 2 = apartment, and 3 = other
types. Current physical and mental health status were cate-
gorized as 1 = poor or very poor, 2 = fair, and 3 = good or
very good. Participants’ economic status, household in-
come, and expenses were available in the Korean currency
Won ($1 USD ≈ 1100 Won). To standardize economic sta-
tus, the household financial adequacy index (%), approxi-
mating the level of financial adequacy in a household [37],
was calculated as.

household income‐household expenseð Þ
household income

� 100:

A positive value indicates reasonable financial resources,
while a negative value suggests financial difficulty.

Statistical Analysis
Several analytical procedures were applied to the data. De-
scriptive statistics were used to summarize the character-
istics of the study participants in the trajectory groups and

are presented as means and standard deviations for con-
tinuous variables and percentages for categorized vari-
ables. ANOVA and the Chi-square test were used for
trajectory group comparison of continuous and categor-
ical variables, respectively.
For further analysis, we applied latent class growth

modeling and logistic regression to the data.
In similar data analysis, other authors have used clus-

ter analysis for determining differential subgroups [20].
However, cluster analysis does not allow us to obtain a
detailed perspective on individual differences within sub-
groups. In contrast, latent class growth modeling
(LCGM), based on regression and structural equation
model, is more flexible than cluster analysis for identify-
ing trajectories and heterogeneous subgroup population
[38, 39]. Rather than evaluating individual time points or
change between adjacent time points, LCGM identifies
groups of subjects who have a similar outcome pattern
over the study period as whole; thus, in our study
LCGM was used to determine different trajectories of
LS within the data. LCGM is a semi-parametric statis-
tical method that was used to capture heterogeneous
subpopulations in regard to the course of life satisfaction
and to identify a number of meaningful classes [38, 39].
LCGM is highly flexible, allowing a variety of complex-
ities including partially missing data, discretely scaled re-
peated measures or time-varying covariates. It also has
been accepted as an appropriate methodology for better
understanding how LS changes longitudinally progress
over time. In growth models, at least three measurement
time points are required for proper estimation, and four
or five measurement time points are preferable in order
to estimate more complex models involving trajectories
following cubic or quadratic trends [38]. Since our data
contained five measurement time points, it is sufficient
to obtain robust estimation in our trajectory analysis.
The LCGM model assumes that all individuals within

a class follow a pattern of change over time homoge-
neously. i.e., each distinct subgroup of individuals follow
a pattern of LS change over time that has a unique lon-
gitudinal developmental trajectory. PROC TRAJ, a SAS
software process, was used to fit LCGM. The procedure
employs an imputation technique to assign values for
missing data. As goodness of fit criteria, the Bayesian
Information Criterion (BIC) and Akaike Information
Criterion (AIC) were obtained for each model and com-
pared to select the best model. Labeling subjects as
members of a specific trajectory group was based on the
maximum probability assignment rule.
After the LS trajectories were determined and individ-

uals were assigned to a trajectory, predictors of group
membership were evaluated, testing the differences in
baseline characteristics between trajectory groups by
Chi-square test and ANOVA analysis. Univariate and
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multivariable logistic regression models were then used
to determine the best predictors and to quantify the
strength of association between predictors and the tra-
jectory groups. Comparisons of these characteristics
were also made between the reference trajectory groups
with the other trajectory groups. In the model building
process, univariate logistic analyses were initially used
to assess the relationship between each of the covari-
ates and trajectory patterns; only those having signifi-
cant or marginally significant association (p-value
<0.10) with trajectory patterns were further evaluated
in the multivariable logistic analyses. In the final
models, containing only predictors with p-values < 0.05,
interactions among the main predictors were also exam-
ined. Odds ratios (OR) and 95% confidence intervals (CI)
were calculated. All reported p-values were two-tailed,
and α = 0.05 was set for statistical significance. All statis-
tical analyses were carried out using SAS software, version
9.4 (SAS Institute, Cary, NC, USA).

Results
A total of 3517 individuals aged 65 or older met our
study criteria, with subjects at follow-up assessments
numbering 3047, 2652, 2326, and 1954 at 2007, 2009,
2011, and 2013, respectively (Table 1). The mean follow-
up time was 5.9 years. In this study, at baseline a total of
2074 (59%) were females, and the mean age was 72 years
(SD = 6 years). The majority had a spouse (61%) and
had received no education or only elementary schooling
(71%). In terms of household composition type, 40% were
living with a spouse. Approximately 42% lived in urban
areas with populations of more than 50,000, and 59% lived
in a detached house. Regarding economic status, very few
had private health insurance (6%), and the mean house-
hold financial adequacy index value was −151. Of the
study sample, 1366 (48%) had a negative household finan-
cial adequacy index, i.e. household expenses exceed
household income. Only small proportions of subjects had
good physical and mental health status (18% and 29%, re-
spectively). Demographic profile over time and the distri-
bution of LS for each domain by repeat follow-up
assessment are presented in Tables 1 and 2.
In this study, five life satisfaction trajectory groups (TG)

were identified across the eight years of follow-up by la-
tent class growth modeling: “low-stable (TG1)”, “middle-
stable (TG2)”, “improving (TG3)”, “upper middle-stable
(TG4)”, and “high (TG5)”. Three trajectories were flat,
one trajectory was linear, and one trajectory was quadratic
(Fig. 1).
The first trajectory, TG1 (n = 282; 8%), was low-stable,

showing low levels of LS at all time points, with an aver-
age LS score of 11.5. The second trajectory, TG2
(n = 1146; 32.6%), was middle-stable, which revealed
steady middle LS scores over time with an average LS

value of 13.9. The third trajectory, TG3 (n = 75; 2.1%),
started with the second lowest LS but improved over
time to higher LS scores at the end, changing from 12 to
19 (Table 3). The fourth trajectory, TG4 (n = 1653; 47%),
was upper middle-stable, indicating steady upper
middle-stable LS scores over time, with an average LS
score of 16.6. The fifth trajectory, TG5 (n = 361; 10.3%),
was high, showing high LS scores at the beginning and
only a slight decline over time, the average LS score de-
clining from 19.2 to 18.5 (Fig. 1). Overall, the upper
middle-stable LS trajectory group had the highest per-
centage of participants (47%), while the improving LS
trajectory group had the lowest percentage of partici-
pants (n = 75; 2.1%).
The high LS trajectory group (TG5) had a high per-

centage of participants who were 65 to 69 years old at
baseline. Subjects in this group also tended to have high
education levels, to live with a spouse, to be in good
health, and to be financially secure. Descriptive
characterization and mean LS scores across the five tra-
jectory groups are presented in the Table 3. In examin-
ing characteristics of trajectory groups, global tests from
the Chi-square test and ANOVA procedures showed
that all selected variables were significantly different
among the five groups (Table 3).
Several sets of logistic regression models were gener-

ated to compare subject characteristics between the re-
spective trajectories, varying the reference group. In the
first set of models, the high LS group, TG5, was used as
the reference trajectory; the odds ratios with 95% CI are
shown in Tables 4 and 5. Univariate logistic regression
showed that male sex, high education, financial ad-
equacy, living with a spouse, living in a rural area, not
living in a detached house, and good physical and mental
health were all significant predictors for high LS trajec-
tory (Table 4). However, multivariable analysis indicated
that individuals in the high LS trajectory group were
more likely to have higher education, good physical
health, and good mental health than those in all other
trajectory groups (Table 5). Sex, age, having a spouse,
having private health insurance, and residential area
were not significant predictors for the high LS trajectory
group in the adjusted model. Financial adequacy was a
significant predictor for high LS trajectory, compared
with all other groups except the improving LS group
(Table 5).
The individuals in the low-stable trajectory group, the

worst outcomes, were specifically reviewed. Not only were
in these individuals in poorer physical and mental health,
but they were also more likely to be living alone and be
more financially stressed than those in the upper middle-
stable (Table 6) or high trajectory groups (Table 5). The
individuals in the low-stable group were older than those
in the upper middle-stable or improving group (Table 6).
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Table 1 Demographic characteristics of the study subjects by year

Variables 2006
(n = 3517)

2007
(n = 3047)

2009
(n = 2652)

2011
(n = 2326)

2013
(n = 1954)

Sex

Male 1443 (41.0) 1251 (41.1) 1067 (40.2) 930 (40.0) 765 (39.2)

Female 2074 (59.0) 1796 (58.9) 1585 (59.8) 1396 (60.0) 1189 (60.9)

Age

65–69 1505 (42.8) 878 (28.8) 283 (10.7) - -

70–74 983 (28.0) 1071 (35.2) 1170 (44.1) 941 (40.5) 466 (23.9)

75–79 587 (16.7) 641 (21.0) 704 (26.6) 792 (34.1) 857 (43.9)

≥ 80 442 (12.6) 457 (15.0) 495 (18.7) 593 (25.5) 631 (32.3)

Spouse

Yes 2141 (60.9) 1802 (59.1) 1526 (57.5) 1296 (55.7) 1027 (52.6)

No 1376 (39.1) 1245 (40.9) 1126 (42.5) 1030 (44.3) 927 (47.4)

Education

None 1245 (35.5) 1057 (34.7) 889 (33.5) 770 (33.2) 618 (31.6)

Grade 1–6 1252 (35.7) 1098 (36.0) 983 (37.1) 865 (37.3) 749 (38.4)

Grade 7–9 394 (11.2) 354 (11.6) 314 (11.8) 271 (11.7) 243 (12.4)

Grade 10–12 403 (11.5) 351(11.5) 306 (11.5) 261 (11.2) 213 (10.9)

Grade > 12 216 (6.15) 187 (6.1) 160 (6.1) 155 (6.8) 130 (6.6)

Residential area

Urban 1490 (42.4) 1256 (41.2) 1058 (39.9) 908 (39.0) 748 (38.3)

Rural 2027 (57.6) 1791 (58.8) 1594 (60.1) 1418 (61.0) 1206 (61.7)

Housing type

Detached House 2068 (58.8) 1768 (58.0) 1526 (57.5) 1394 (59.9) 1172 (60.0)

Apartment 962 (27.4) 849 (27.9) 762 (28.7) 674 (29.0) 568 (29.1)

Others 487 (13.9) 430 (14.1) 364 (13.7) 258 (11.1) 214 (11.0)

Household composition

Single adult 628 (17.9) 632 (20.8) 645 (24.3) 600 (25.8) 601 (30.8)

Couple 1402 (39.9) 1246 (41.1) 1079 (40.7) 923 (39.7) 807 (41.3)

Others 1483 (42.2) 1156 (38.1) 928 (35.0) 802 (34.1) 546 (27.9)

Physical health

Poor 2212 (62.9) 1974 (64.8) 1655 (62.5) 1184 (50.9) 1043 (53.4)

Fair 662 (18.8) 570 (18.7) 545 (20.6) 785 (33.8) 591 (30.3)

Good 643 (18.3) 503 (16.5) 448 (16.9) 356 (15.3) 320 (16.4)

Mental health

Poor 1352 (38.5) 1182 (38.8) 723 (27.3) 582 (25.0) 507 (26.0)

Fair 1149 (32.7) 1043 (34.2) 881 (33.2) 944 (40.6) 821 (42.0)

Good 1015 (28.9) 822 (27.0) 1047 (39.5) 799 (34.4) 626 (32.0)

Private health insurance

Yes 215 (6.1) 228 (7.5) 160 (6.0) 80 (3.4) 65 (3.3)

No 3302 (93.9) 2819 (92.5) 2492 (94.0) 2245 (96.6) 1889 (96.7)

Financial stress index

≥ 0% 1461 (51.7) 1314 (49.5) 1100 (52.0) 1121 (54.9) 952 (52.3)

− 100% - 0 1054 (37.3) 1055 (39.8) 750 (35.4) 572 (28.0) 699 (38.4)

< −100% 312 (11.0) 285 (10.7) 266 (12.6) 350 (17.1) 170 (9.3)

(n;%)
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Compared with the upper middle-stable group, the low-
stable group was less likely to live in a rural area than an
urban area (OR = 0.47, 95% CI: 0.33–0.66).
As the upper-middle stable trajectory goup was the

largest, subjects in the low-scoring, less populated tra-
jectories were compared to this group, aiming to
identify characteristics that predict a less satisfied, less
typical trajectory. The upper middle-stable group was
noted to be younger than the low stable group and
less likely to live in a rural area than an urban one
(OR = 0.47, 95% CI: 0.33–0.66). The middle-stable
trajectory group was also less likely to live in a rural
area than an urban one (OR = 0.75, 95% CI: 0.62,
0.91), although no age difference was observed with
this comparison.

Finally, a small group of individuals assigned to a unique
trajectory, having scores that were similar to the low stable
group at baseline, but rising to levels approximating those
of the high stable group at the end of the study, were ex-
amined. Compared to subjects with consistently low
scores, those in the improving trajectory were younger,
more likely to have a spouse, and more likely to live in a
rural area. Neither physical nor mental health was a sig-
nificant predictor in differentiating between the low-stable
and the improving trajectory groups.

Discussion
Using longitudinal data from the KReIS, we were able to in-
vestigate groups of older people in Korea, showing distinct
trajectories of life satisfaction, and determine characteristics

Table 2 Life satisfaction score by domain and year

Life Satisfactiona 2005 2007 2009 2011 2013

Health

1 781 (22.2) 535 ((17.6) 461 (17.4) 207 (8.93) 130 (6.6)

2 1455 (41.4) 1365 (44.8) 935 (35.3) 693 (29.8) 614 (31.4)

3 662 (18.8) 658 (21.6) 821 (31.0) 930 (40.0) 844 (43.2)

4 582 (16.6) 470 (15.4) 413 (15.6) 475 (20.4) 352 (18.0)

5 35 (1.0) 19 (0.6) 19 (0.7) 21 (0.9) 14 (0.7)

Finance

1 449 (12.8) 291 (9.6) 299 (11.3) 164 (7.1) 115 (5.9)

2 1335 (38.0) 1145 (37.6) 949 (35.8) 718 (30.9) 530 (27.1)

3 1153 (32.8) 1072 (35.2) 957 (36.1) 962 (41.4) 904 (46.3)

4 552 (15.7) 520 (17.1) 429 (16.2) 449 (19.3) 372 (19.0)

5 26 (0.7) 19 (0.6) 17 (0.6) 33 (1.4) 33 (1.7)

Housing

1 95 (2.7) 54 (1.8) 54 (2.0) 31 (1.3) 20 (1.0)

2 614 (17.5) 376 (12.3) 259 (9.8) 287 (12.3) 161 (8.2)

3 1086 (30.9) 974 (32.0) 1010 (38.1) 1011 (43.5) 902 (46.2)

4 1595 (45.4) 1544 (50.7) 1263 (47.6) 926 (39.8) 816 (41.8)

5 127 (3.6) 99 (3.3) 66 (2.5) 71 (3.1) 55 (2.8)

Family Relationships

1 47 (1.3) 19 (0.7) 24 (0.9) 8 (0.4) 13 (0.7)

2 218 (6.2) 135 (4.6) 97 (3.8) 130 (5.8) 86 (4.5)

3 980 (27.9) 897 (30.5) 900 (34.8) 971 (43.1) 739 (38.6)

4 2073 (59.1) 1735 (59.0) 1476 (57.0) 1075 (47.7) 950 (49.6)

5 190 (5.4) 157 (5.3) 92 (3.6) 70 (3.1) 126 (6.6)

Neighbor Relationships

1 20 (0.6) 11 (0.4) 35 (1.3) 17 (0.7) 6 (0.3)

2 216 (6.1) 159 (5.2) 124 (4.7) 146 (6.3) 117 96.0)

3 955 (27.2) 1001 (32.9) 1138 (43.2) 1105 (47.9) 928 (47.7)

4 2087 (59.4) 1721 (56.5) 1283 (48.7) 986 (42.7) 797 (40.9)

5 238 (6.8) 155 (5.1) 56 (2.1) 53 (2.3) 99 (5.1)
a1 = very unsatisfactory, 2 = unsatisfactory, 3 = fair, 4 = satisfactory, 5 = very satisfactory
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predicting specific trajectory group membership. To iden-
tify these heterogeneous groups, we analyzed trajectories of
life satisfaction with latent class growth modelling. The pri-
mary hypothesis in our study, that LS in the older adults
follows distinct trajectories (a slightly declined group, an in-
creased group, and three stable groups), was confirmed.
Our study showed five trajectories: low-stable LS trajectory,
middle-stable LS trajectory, improving LS trajectory, upper
middle-stable LS trajectory, and high LS trajectory. The
second hypothesis, that demographic, physical, and envir-
onmental characteristics are predictors of life satisfaction
trajectory membership, was also partially confirmed.
Life satisfaction in the older adults is not uniform, but

rather follows distinct trajectories [7–9, 12, 40]. For the
most part, the LS trajectories identified in our study are
similar to the trajectories found in Taiwanese older
adults. Hsu and Jones [40] applied group-based trajec-
tory analysis and identified four groups: successful aging,
usual aging, declining health, and care demanding. In
their study, the heterogeneity of aging trajectories
reflected differences in life satisfaction. Both Hsu’ study
and our study found that members of high LS trajectory
(the successful aging group in Hsu’s study) had few
physical and mental health issues, stable social support,
and high economic satisfaction. The upper middle-stable
trajectory group in our study is similar to the usual aging
group in Hsu’s study and made up the largest percentage
of respondents. Although there were similarities in charac-
teristics between Hsu’s trajectory group and our trajectory
group, Hsu could not identify a more dynamic improving
life satisfaction group similar to TG3. In our study, this dy-
namic group (TG3) only comprised a small proportion of
subjects (2.2%). Our study, as well as Hsu’s study did not
show a sharp decline in LS among older adults, which dif-
fers from German and British studies [7, 9]. This discrep-
ancy might be due to cultural and social differences
between Western and Asian countries. LS and happiness as

subjective well-being will differ from one culture to the
others to some degree. For example, living with children is
very common in Asian culture, and it is associated with
good self-perceived health and low prevalence of depressive
symptoms in a culture where family interdependence is
highly valued.
The literature shows that physical health and mental

health are strongly associated with LS [10–14, 16]. Our
study agrees, concluding that compared to the high LS
trajectory group members, individuals who were in poor
physical and mental health were more likely to be in the
low-stable, middle-stable, or upper middle-stable trajec-
tory groups. This finding was also consistent with Hsieh’s
study (2003) which found that the most important life sat-
isfaction domains were family and religion, as well as
health [34]. Our finding that LS trajectory was signifi-
cantly associated with physical and mental health was
again consistent with the Taiwanese elderly study [15].
There are additional predictors noted in our study that

have been identified by others. Our study showed that fi-
nancial insecurity is related to lower life satisfaction.
This result aligns with other studies which identify fi-
nancial strain as an important factor for predicting LS
[13, 14, 28]. Studies have also detected that spouse/part-
nership is an especially pertinent domain for older peo-
ple’s well-being [25, 27]. In older people, having a spouse
can provide important support for finances and health
issues [41]. Our study showed that living with a spouse
was a significant predictor in univariate analysis but was
no longer significant in the multivariable analysis. Living
arrangements influence health, presumably by the
provision of social support and subsequent prevention of
loneliness in old age.
There is, however, also discrepancy between our find-

ings and other published research, particularly regarding
two specific factors. Firstly, some studies have also found
location of residence to be influential, with urban resi-
dents having higher life satisfaction than rural residents
[18, 42]. It may be that older people who live in urban
situations have better access to medical and health re-
sources. However, in our study we observed that the in-
dividuals in the lower low-stable and middle-stable
trajectory groups were more likely to be living in an
urban area than rural area compared to those in the
more satisfied upper middle-stable group. In general, liv-
ing in a rural area potentially provides a relatively steady
and close social network through regular contact over
time, which is associated with good LS. Secondly, a few
studies in the older population have also shown that fe-
males have lower LS than males [28, 43, 44]. As it would
appear from the literature that females have higher LS
with a higher number of social activities and a larger cir-
cle of friends, losses of these elements with advancing
age are potentially felt more acutely in women; these are

Fig. 1 Life satisfaction Trajectories. The solid line indicates the
observed mean LS score; the dashed line indicates the predicted
LS score
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Table 3 Distribution of Baseline Characteristics by Life Satisfaction Trajectory Groups

Variables Low-stable (n = 282) Middle-stable
(n = 1146)

Improving
(n = 75)

Upper middle-stable
(n= 1653)

High-stable
(n = 361)

p-valuea

Sex <0.0001

Male 104 (36.9 391 (34.1) 32 (42.7) 717 (43.4) 199 (55.1)

Female 178 (63.1) 755 (65.9) 43 (57.3) 936 (56.6) 162 (44.9)

Age <0.0001

65–69 92 (32.6) 446 (38.9) 46 (61.3) 738 (44.7) 183 (50.7)

70–74 81 (28.7) 322 (28.1) 16 (21.3) 458 (27.7) 106 (29.4)

75–79 65 (23.1) 209 (18.2) 9 (12.0) 267 (16.2) 37 (10.3)

≥ 80 44 (15.6) 169 (14.8) 4 (5.3) 190 (11.5) 35 (9.7)

Spouse <0.0001

Yes 135 (47.9) 609 (53.1) 55 (73.3) 1068 (64.6) 274 (75.9)

No 147 (52.1) 537 (46.9) 20 (26.7) 585 (35.4) 87 (24.1)

Education <0.0001

None 127 (45.2) 962 (43.4) 21 (28.0) 537 (32.5) 64 (17.8)

Grade 1–6 97 (34.5) 398 (34.8) 38 (50.7) 614 (37.2) 105 (29.2)

Grade 7–9 28 (10.0) 104 (9.1) 10 (13.3) 201 (12.2) 51 (14.2)

Grade 10–12 24 (8.5) 103 (9.0) 5 (6.7) 203 (12.3) 68 (18.9)

Grade > 12 5 (1.8) 42 (3.7) 1 (1.3) 96 (5.8) 72 (20.0)

Residential area 0.0003

Urban 148 (52.5) 503 (43.9) 22 (29.3) 666 (40.3) 151 (41.8)

Rural 134 (47.5) 643 (56.1) 53 (70.7) 987 (59.7) 210 (58.2)

Housing type <0.0001

Detached House 184 (65.3) 668 (58.3) 49 (65.3) 972 (58.8) 195 (54.0)

Apartment 39 (13.8) 268 (23.4) 22 (29.3) 493 (29.8) 140 (37.8)

Others 59 (20.1) 210 (18.3) 4 (5.3) 188 (11.4) 26 (7.2)

Household composition <0.0001

Single adult 90 (31.9) 252 (22.1) 12 (16.2) 242 (14.6) 32 (8.9)

Couple 83 (29.4) 372 (32.6) 31 (41.9) 719 (43.5) 197 (54.6)

Others 109 (39.7) 519 (45.4) 31 (41.9) 692 (41.9) 132 (36.6)

Physical health <0.0001

Poor 256 (90.8) 926 (80.8) 63 (84.0) 895 (54.1) 72 (19.9)

Fair 17 (6.0) 143 (12.5) 9 (12.0) 399 (24.1) 94 (26.0)

Good 9 (3.2) 77 (6.7) 3 (4.0) 359 (21.7) 195 (54.0)

Mental health <0.0001

Poor 201 (71.3) 613 (53.5) 46 (61.3) 461 (27.9) 31 (8.6)

Fair 65 (23.1) 369 (32.2) 24 (32.0) 616 (37.3) 75 (20.8)

Good 16 (5.7) 163 (14.2) 5 (6.7) 576 (34.9) 255 (70.6)

Private health insurance <0.0001

Yes 5 (1.8) 45 (3.9) 4 (5.3) 114 (6.9) 47 (13.0)

No 277 (98.2) 1101 (96.1) 71 (94.7) 1539 (93.1) 314 (87.0)

Financial stress index <0.0001

≥ 0% 83 (37.6) 423 (46.2) 31 (49.2) 732 (54.8) 192 (66.0)

− 100% - 0 91 (41.2) 374 (40.8) 27 (42.9) 476 (35.6) 86 (29.6)
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Table 3 Distribution of Baseline Characteristics by Life Satisfaction Trajectory Groups (Continued)

< −100% 47 (21.3) 119 (13.0) 5 (7.9) 128 (9.6) 13 (4.5)

Life satisfaction score <0.0001@

2005 11.0 (±2.3) 13.8 (±1.9) 11.9 (±2.2) 16.6 (±1.9) 19.2 (±1.9)

2007 11.2 (±1.9) 14.1 (±1.7) 13.4 (±2.0) 16.7 (±1.8) 19.2 (±1.6)

2009 10.9 (±2.1) 13.7 (±1.9) 13.9 (±2.2) 16.4 (±1.8) 19.0 (±1.8)

2011 11.6 (±2.1) 13.9 (±2.2) 17.4 (±2.4) 16.4 (±2.1) 18.8 (±2.2)

2013 11.6 (±2.0) 14.0 (±2.1) 19.0 (±1.9) 16.6 (±2.1) 18.5 (±2.1)
aGlobal test for differences among the five trajectory groups by Chi-square test; @ ANOVA analysis.
(n, %; mean, ±s.d)
(n;%)

Table 4 Univariate Logistic Regression Analyses. Estimation of odds ratio (OR) and 95% confidence interval (C.I.). High-stable life
satisfaction as reference trajectory group

Variables Low-stable
(n = 282)
OR (95% CI)

Middle-stable
(n = 1146)
OR (95% CI)

Improving
(n = 75)
OR (95% CI)

Upper middle-stable
(n = 1653)
OR (95% CI)

Sex

Female vs Male 2.10 (1.53–2.89) 2.37 (1.87–3.02) 1.65 (0.99–2.73) 1.60 (1.28–2.02)

Age

70–74 vs 65–69 1.52 (1.04–2.23) 1.25 (0.94–1.65) 0.60 (0.32–1.18) 1.07 (0.82–1.40)

75–79 vs 65–69 3.49 (2.17–5.62) 2.32 (1.57–3.42) 0.97 (0.44–2.15) 1.79 (1.22–2.62)

≥80 vs 65–69 2.50 (1.50–4.16) 1.98 (1.33–2.96) 0.46 (0.15–1.34) 1.35 (0.91–2.00)

Spouse

No vs Yes 3.43 (2.45–4.80) 2.78 (2.13–3.63) 1.10 (0.65–2.02) 1.73 (1.33–2.24)

Education

Grade 1–6 vs None 0.47 (0.31–0.70) 0.49 (0.35–0.69) 1.02 (0.60–2.04) 0.70 (0.50–0.97)

Grade > 6 vs None 0.15 (0.10–0.23) 0.17 (0.12–0.23) 0.26 (0.23–0.52) 0.31 (0.23–0.43)

Residential area

Rural vs Urban 0.65 (0.48–0.89) 0.92 (0.72–1.17) 1.73 (1.01–2.97) 1.07 (0.85–1.34)

Housing type

Apartment vs Detached 0.15 (0.09–0.24) 0.24 (0.16–0.36) 0.42 (0.20–0.90) 0.48 (0.32–0.72)

Others vs Detached 0.29 (0.18–0.47) 0.50 (0.33–0.76) 0.63 (0.29–1.35) 0.69 (0.46–1.05)

Household composition

Couple vs Single 0.30 (0.20–0.44) 0.56 (0.43–0.72) 0.63 (0.36–1.08) 0.71 (0.55–0.90)

Others vs Single 2.41 (1.45–3.98) 2.36 (1.52–3.65) 0.61 (0.20–1.84) 1.45 (0.94–2.25)

Physical health

Fair vs Poor 0.05 (0.03–0.09) 0.12 (0.08–0.17) 0.11 (0.05–0.24) 0.34 (0.25–0.47)

Good vs Poor 0.01 (0.01–0.03) 0.03 (0.02–0.04) 0.02 (0.01–0.06) 0.15 (0.11–0.20)

Mental health

Fair vs Poor 0.13 (0.08–0.22) 0.25 (0.16–0.39) 0.21 (0.11–0.41) 0.55 (0.36–0.85)

Good vs Poor 0.01 (0.01–0.02) 0.03 (0.02–0.05) 0.01 (0.01–0.04) 0.15 (0.10–0.23)

Private health insurance

Yes vs No 0.12 (0.05–0.31) 0.27 (0.18–0.42) 0.38 (0.13–1.08) 0.49 (0.35–0.71)

Financial stress index

(−100% - 0) vs (≥0%) 2.45 (1.66–3.62) 1.97 (1.48–2.64) 1.94 (1.09–3.46) 1.45 (1.10–1.92)

(< −100%) vs (≥0%) 8.36 (4.30–16.30) 4.15 (2.29–7.55) 2.38 (0.79–7.15) 2.58 (1.43–4.67)
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not significant predictors of LS among the males [21, 41].
Our study, however, showed that sex was not a significant
predictor of LS trajectory, a finding which is consistent
with another recent study [6].
Trajectory study in clinical research is the longitudinal

investigation of outcomes (for example, health, disease,
depression, pain, life satisfaction, health care utilization,
etc.) of subjects over time. Subjects in a trajectory study
could be persons, families, groups, communities, or pop-
ulations. Unlike cross-sectional studies, trajectory re-
search focuses on change over time in one subject and
thus is more dynamic. Our study identified five distinct
LS trajectory groups among the elderly using the latent

growth modeling approach and investigated association
between LS trajectory groups and risk factors. These
findings support the association between risk factors
such as education, mental/physical health, financial inde-
pendence, living environments, and life satisfaction of
the elderly. We found that one the most influential fac-
tors for high life satisfaction in older adults is the main-
tainance of physical and mental health. The study also
demonstrated that economic security and living environ-
ment are important for LS of the elderly.
The main limitation of our study is that the selected

variables in the study obviously do not cover all potential
health and psychosocial aspects that may be of relevance

Table 5 Multivariable Logistic Regression Analyses. Estimation of odds ratio (OR) and 95% confidence interval (C.I). High-stable life
satisfaction as reference trajectory group

Variables Low-stable
(n = 282)
OR (95% CI)

Middle-stable
(n = 1146)
OR (95% CI)

Improving
(n = 75)
OR (95% CI)

Upper middle-stable
(n = 1653)
OR (95% CI)

Sex

Female vs Male - - - -

Age

70–74 vs 65–69 - - - -

75–79 vs 65–69

≥ 80 vs 65–69

Spouse

No vs Yes - - - -

Education

Grade 1–6 vs None 1.08 (0.40–2.41) 0.80 (0.49–1.31) 0.95 (0.40–2.24) 0.72 (0.49–1.08)

Grade > 6 vs None 0.31(0.14–0.72) 0.31 (0.19–0.51) 0.32 (0.13–0.80) 0.41 (0.28–0.59)

Residential area

Rural vs Urban - - - -

Housing type

Apartment vs Detached 0.44 (0.20–0.95) 0.84 (0.54–1.29) - 1.07 (0.79–1.44)

Others vs Detached 1.60 (0.56–4.57) 2.93 (1.51–5.70) 1.99 (1.19–3.34)

Household composition

Couple vs Single 0.23 (0.10–0.57) 0.25 (0.14–0.44) - -

Others vs Single 0.56 (0.22–1.45) 0.49 (0.27–0.88)

Physical health

Fair vs Poor 0.07 (0.03–0.18) 0.11 (0.07–0.18) 0.12 (0.05–0.31) 0.33 (0.22–0.49)

Good vs Poor 0.08 (0.03–0.22) 0.09 (0.06–0.15) 0.08 (0.02–0.31) 0.28 (0.19–0.40)

Mental health

Fair vs Poor 0.40 (0.17–0.96) 0.69 (0.38–1.24) 0.53 (0.24–1.20) 0.97 (0.58–1.62)

Good vs Poor 0.04 (0.02–0.10) 0.11 (0.06–0.19) 0.04 (0.01–0.12) 0.35 (0.21–0.56)

Private health insurance

Yes vs No - - - -

Financial stress index

(−100% - 0) vs (≥0%) 1.72 (0.88–3.34) 1.37 (0.91–2.08) - 1.31 (0.97–1.78)

(< −100%) vs (≥0%) 5.52 (1.76–17.30) 3.79 (1.68–8.52) 2.57 (1.38–4.80)
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to life satisfaction. Our data does not contain specific
health-related variables and medically-based health mea-
sures, including chronic disease, anxiety, depression,
etc., which would have further improved our under-
standing of life satisfaction in older adults. Another limi-
tation is related to the selection of potential predictors
of life satisfaction. As indicated in many studies, religion,
leisure activity, and measurements of social support and
family support are additional important factors associ-
ated with life satisfaction in older adults. Unfortunately,
such information was not available in our study data
and, thus, the relative importance of certain predictors
for life satisfaction remains unobserved. Additionally,

self-report questionnaires were used when collecting the
data analyzed in our study, another validity limitation.
However, our study has the following strengths. Firstly,

whereas many previous studies collected cross-sectional
data from a non-representative sample population, our
study used longitudinal data with a large number of par-
ticipants from a nationally representative sample of Ko-
rean adults. In addition, whereas most cross-sectional
studies have focused on overall mean changes across all
participants, we were able to identify different trajector-
ies and to determine variables that predict membership
in these trajectories. Secondly, we were able to assess life
satisfaction trajectories over the eight year study time

Table 6 Multivariable Logistic Regression Analyses. Estimation of odds ratio (OR) and 95% confidence interval (C.I)

Variables Low-stablea

(n= 282)
OR (95% CI)

Middle-stablea

(n= 1146)
OR (95% CI)

Improvinga

(n= 75)
OR (95% CI)

Low-stableb

(n= 282)
OR (95% CI)

Sex

Female vs Male - - - -

Age

70–74 vs 65–69 1.45 (0.97–2.17) - 0.57 (0.32–1.03) 2.67 (1.34–5.35)

75–79 vs 65–69 1.94 (1.25–3.02) - 0.49 (0.24–1.03) 3.07 (1.34–7.03)

≥80 vs 65–69 1.47 (0.87–2.47) - 0.31 (0.11–0.87) 4.88 (1.57–15.2)

Spouse

No vs Yes - - - 2.27 (1.24–4.15)

Education

Grade 1–6 vs None - - - -

Grade > 6 vs None

Residential area

Rural vs Urban 0.47 (0.33–0.66) 0.75 (0.62–0.91) - 0.35 (0.19–0.64)

Housing type

Apartment vs Detached 0. 47 (0.30–0.75) 0.84 (0.68–1.06) - 0.40 (0.20–0.79)

Others vs Detached 1.50 (0.95–2.38) 1.63 (1.24–2.15) 2.52 (0.84–7.60)

Household composition

Couple vs Single 0.41 (0.27–0.62) 0.51 (0.39–0.65) - -

Others vs Single 0.52 (0.34–0.79) 0.72 (0.56–0.93)

Physical health

Fair vs Poor 0.21 (0.11–0.40) 0.42 (0.32–0.55) - -

Good vs Poor 0.28 (0.13–0.62) 0.36 (0.26–0.51)

Mental health

Fair vs Poor 0.32 (0.22–0.47) 0.59 (0.47–0.73) 0.38 (0.23–0.63) -

Good vs Poor 0.12 (0.06–0.21) 0.30 (0.23–0.40) 0.08 (0.03–0.22)

Private health insurance

Yes vs No - - - -

Financial stress index

(−100% - 0) vs (≥0%) 1.45 (1.01–2.08) 1.26 (1.03–1.53) - -

(< −100%) vs (≥0%) 3.11 (1.94–4.98) 1.55 (1.15–2.09)
aUpper middle-stable life satisfaction as reference trajectory group
bImproving life satisfaction as reference trajectory group
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with sufficient measurement time points. With our long
follow-up data and appropriate trajectory analysis meth-
odology, we were able to define the distinctive LS groups
by their trajectories over time. Thirdly, most studies on LS
have only analyzed a single domain; however, LS is corre-
lated with multidimensional successful aging [45, 46].
Studies suggest that various life domains differentially
contribute to overall life satisfaction [2, 47–49]. In our
study, the LS outcome measurement covered five domains
including health, finance, housing, neighbor relationships,
and family relationships. Thus, our study results are po-
tentially more comprehensive than other studies.
Our study contributes to the literature on the asso-

ciations between physical and mental health status,
living environment, housing, family support and life
satisfaction in older adults. Physical, mental, social,
and financial aspects potentially interact with each
other to determine LS in the older population. These
factors should be considered when addressing the
support or care of elderly people with an aim - to
improve their life satisfaction. Generally, increasing
rates of a variety of chronic diseases can be expected
to translate into frequently observed declines in phys-
ical and mental function, social activity, and network-
ing. These declines, in turn, will affect levels of life
satisfaction in elderly individuals. The implication of
our findings can be adopted by the government agen-
cies, policy decision makers, and health professionals
to: (i) identify the low-stable LS group among the old
adults population, individuals who are most likely to
be old-old (aged 80 above), living alone, in poor phys-
ical or mental health, and financially vulnerable; and
(ii) design welfare programs, community resources,
policies, and regulations for successful aging with re-
spect to LS.
The associations between specific factors and low LS

trajectories provide direction for the improvement of LS
support efforts. Family members, health-care providers,
and government agency must recognize the varying need
for support based on types of living environment (hous-
ing, living arrangement, activities). Considering that low
LS is related to poor physical and mental health, living
alone (feeling lonely), and poor financial resources, so-
cial work interventions in terms of health education di-
rected towards physical, psychological, social, and
economic aspects of wellbeing are necessary, especially
for those at risk of low LS.
Government agencies must re-evaluate pension pol-

icies affecting the low LS population, and public inter-
ventions to increase family-based and community-based
support for elderly must be implemented. Health care
professionals should also focus on ways of promoting
physical and social activities through various community
programs for older adults.

Conclusion
Our study found that age related changes in LS in the
older population are not uniform, but heterogeneous.
Five trajectories of life satisfaction in the elderly Korean
population were identified based on latent growth mix-
ture modelling analysis. Our study showed that having
higher education, having good physical and mental
health, not living alone, and being financially secure pre-
dict higher LS. Our study provides a more complete un-
derstanding of LS trajectory in the older adults and
more clearly identifies the subgroups of individuals at
risk for lower LS. Globally, an ongoing increase in the
proportion of older adults within the population will
require considerable medical, social, and economic
resources in the future. LS trajectory results have policy
implications, allowing identification of individuals most
likely to be in need of disease/care management pro-
grams and resource allocation. By identifying the low-
stable LS group, community needs-based interventions
can be implemented to improve physical and mental
health. The promotion and stimulation of health and ac-
tivity via the multifaceted influences identified in this
study is anticipated to help make life worth living in this
most vulnerable group.
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