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The factors related to depressive symptoms s
in urban older adults in South Korea: a study
based on the Seoul Aging Survey
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Abstract

Purpose This study aims to comprehensively examine the determinants of depression among urban older adults in
Seoul, utilizing the social-ecological model to address multifaceted influences.

Methods A comprehensive analysis was conducted using data from the 2022 Seoul Aging Survey, which surveyed
2,914 individuals aged 65 and above. A multiple logistic regression analysis was performed to identify factors
contributing to depressive symptoms, including socio-demographic characteristics, health behaviors and status,
research accessibility, social support, and environmental influences.

Results This study revealed that poor subjective health (OR=1.47) and the presence of multiple chronic diseases
(OR=1.59) significantly increased the risk of depressive symptoms among urban older adults. From a social support
standpoint, living alone was associated with a higher risk of depression (OR=1.66), low food security (OR=2.56),
and low digital competency (OR=2.70) were all significant predictors of depressive symptoms. Additionally, a lack
of engagement with cultural facilities (OR=2.15) was identified as a critical environmental factor contributing to
depression.

Conclusions The findings underscore the need for comprehensive policy and practical interventions aimed at
preventing chronic disease, enhancing social support networks, improving digital literacy, ensuring food security,
and expanding access to healthcare and cultural facilities. Such measures are crucial in mitigating depression among
urban older adults, thereby enhancing their overall well-being and quality of life.
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Introduction

By 2050, approximately one in two people over 60
will reside in urban areas [1]. In 2020, over 55% of the
world’s population was already living in urban areas; by
2050, 75% of the population is projected to live in these
areas [2]. Since 2006, WHO has established the Global
Network for Age-Friendly Cities and Communities
(GNAFCC) to seek joint responses at the city level from
this demographic trend. According to the GNAFCC, age-
friendly cities need to be physically and socially barrier-
free to guarantee active aging [3]. The social-ecological
model also underscores the interconnectedness between
individuals and their surrounding contexts, emphasizing
the importance of creating environments conducive to
healthy aging [4].

Then, how does living in an urban setting benefit the
older adults? From the perspective of the social-eco-
logical model, urban landscapes offer opportunities for
older adults. The most strengthening point of cities is
the accessibility to social and health-related services and
higher health literacy, which are required for healthy
and active aging [5, 6]. Cities provide convenient public
transportation systems to accommodate the many people
living in urban areas. Older adults in urban areas with
convenient transportation systems have easy access to
family, friends, and services [6]. Urban older adults also
have better access to high-quality healthcare services
than those in rural areas, given that medical facilities are
typically located in urban centers. This access dispar-
ity can significantly impact the health outcomes of older
adults living in rural areas [7].

However, the social-ecological model also sheds light
on the challenges faced by older adults in urban envi-
ronments. Issues such as limited access to green spaces,
exposure to environmental stressors like air and noise
pollution [8, 9], financial strains caused by high living
costs [10], and social isolation [11, 12] are key factors
negatively impacting mental health within the urban
context. As a result of social distancing intended to pre-
vent the spread of COVID-19, older adults have been less
likely to participate in social activities in urban areas and
have been more susceptible to depression-related symp-
toms [12]. In the aftermath of social distancing, older
adults with weak social networks have been at greater
risk of mental health and depression [13].

Traditional factors associated with depression among
older adults include age, gender, marital status, level of
education [14-18], chronic diseases [19], and low income
[20]. Some studies demonstrated a significant correlation
between food insecurity and depression among older
adults [21, 22]. Recent studies have begun to examine the
impact of digital competency variables as determinants
of depressive symptoms in later life [23]. Research on
the characteristics of older adults residing in urban areas
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has focused on the green environment [6, 24, 25] and
public transportation [23] as factors that contribute to
depression among the population. However, studies that
did not adopt a multilevel approach consistent with the
social-ecological model may have overlooked the inter-
connected nature of influences across different levels. By
failing to examine how individual behaviors interact with
individual, interpersonal, and community factors, previ-
ous research might have missed valuable opportunities
to uncover the complex mechanisms driving depressive
symptoms among urban older adults.

In South Korea, the traditional social structure and
rapid urbanization have created unique challenges in
the mental health of older adults. The cultural emphasis
on family and community provides a valuable context
for understanding the impact of social support on men-
tal health. However, changes in family structures and
increasing urbanization are altering traditional support
systems, potentially increasing the vulnerability of older
adults to depression [5]. The depression rate among older
adults in South Korea is the highest among OECD coun-
tries, and medical expenses due to depressive symptoms
among those aged 65 and older have more than tripled
from 25.9 billion KRW in 2004 to 105.1 billion KRW
in 2019 [26]. Recently, Korean society has been focus-
ing on lonely deaths among older adults resulting from
depression and social isolation in urban areas. Accord-
ing to a 2022 survey on lonely deaths conducted by
the Korean government, a total of 1,605 lonely deaths
occurred among those aged 60 and older. Among these,
83.0% occurred in metropolitan areas, including Seoul
and Gyeonggi Province [27]. In this situation, the social-
ecological model underscores the importance of consid-
ering the complex interactions between individuals, their
social networks, and the urban environment in address-
ing mental health disparities within this population.

Against this backdrop, this study seeks to identify the
factors contributing to depressive symptoms among
older adults in Seoul, integrating the social-ecological
model’s principles. Seoul, where approximately 10 mil-
lion people live, shows the typical characteristics of a
mega city [28]. The proportion of older adults over the
age of 65 in Seoul is expected to increase from 15.4% in
2020 to 24.5% in 2030 [29]. Since becoming a member
of the WHO GNAFCC in 2013, the Seoul Metropolitan
Government has been consistently implementing policies
at the macro level to promote the mental health of older
adults [28]. With COVID-19 and social distancing, the
government has also launched an intelligent healthcare
project that leverages smartphones and mobile applica-
tions to deliver healthcare services to its citizens. There
are plans to extend its priority from young citizens to
older adults shortly. Additionally, to assist older adults
with low health and digital literacy, the workers at the
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Seoul Metropolitan Government will serve as coordina-
tors [30]. By examining the intricate relationship between
individual, interpersonal, and community characteristics
among older adults in Seoul, this research aims to pro-
vide tailored interventions and urban policies that pro-
mote mental well-being and foster age-friendly urban
environments for the population.

Methods

Data

This study used the original data of the 2022 Seoul Aging
Survey conducted by the Seoul Welfare Foundation. The
Seoul Aging Survey has been conducted every year by
the Seoul Metropolitan Government in Korea since 2012.
The purpose of the survey is to find out how the older
adults in Seoul live and what they want based on Article
25 of the ‘SEOUL METROPOLITAN GOVERNMENT
FRAMEWORK ORDINANCE ON REALIZATION OF
AGE-FRIENDLY CITY; enacted in 2011. The survey cov-
ers diverse issues such as health conditions, family, work
status, job history, finance, living environment, leisure,
abuse, and demographic characteristics. According to the
2022 Korean Population Statistics (based on the Resident
Registration), the survey was conducted using a stratified
sampling method with proportional allocation based on
gender, age, and 25 districts. The total number of respon-
dents from the survey was 2,914 citizens aged 65 and
above residing in Seoul, Korea [30].

The IRB was waived because this study used public
data collected by the Seoul Welfare Foundation, one of
the agencies under the Seoul Metropolitan Government.
According to the Bioethics and Biosafety Act of Korea,
surveys and research conducted by the relevant govern-
ment ministry or agency for public interest are exempt
from the IRB approval procedures [31]. Informed con-
sent was obtained from the survey respondents accord-
ing to the Seoul Welfare Foundation’s bylaws.

Variables

In previous research studies of depression among older
adults in urban settings, socioeconomic status, and social
support were primarily studied. These aspects include
living arrangements, social connections, educational
achievement, financial difficulties [32-35], chronic dis-
eases [36] and healthy lifestyles [37]. Given the increasing
emphasis on creating a healthy urban milieu, research-
ers have underscored the significance of physical spaces,
with a particular focus on neighborhoods and commu-
nities, including elements like the built environment,
parks, and cultural and religious facilities [6, 38—41]. In
addition, in the era of the 4th Industrial Revolution and
the Coronavirus pandemic, research has proved that the
digital capabilities of older adults in developed coun-
tries positively impact access to information and the
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formation of social relationships [42, 43]. Therefore, this
study aimed to explore the determinants of depression
among urban older adults from the individual level to the
community level based on the social-ecological model,
focusing on domains such as socio-demographic fac-
tors, health behaviors and health status, social support,
resource accessibility, and environmental factors.

Individual level: socio-demographic factors

The socio-demographic factors of the subjects were sex,
age, education level, and income level. Sex was divided
into male and female, age group was classified into 65-69
years old, 70-74 years old, 75-79 years old, and 80 years
old or older. Education level was ‘below the elementary
school, ‘middle school, ‘high school, ‘University, and
the household income level was classified assess than
1 million won, ‘1 million to 1.99 million won, ‘2 million
to 2.99 million won, ‘3 million to 3.99 million won, and
‘more than 4 million won’ based on Korean currency
(won).

Individual level: healthy behavior and health status

The health status of the subjects included subjective
health status, chronic disease, and smoking. The subjec-
tive health status questionnaire is a single question: ‘How
do you think your usual health condition is?, “Very poor;
‘Poor, ‘Fair, ‘Good, ‘Excellent! In this study, the original
data’s “Very poor’ and ‘poor’ were classified as ‘Bad, and
‘Fair; ‘Good, and “Very good’ were classified as ‘Good’ In
the case of chronic diseases, the question was, “Do you
have any chronic diseases that have been diagnosed by
a doctor and have been suffering for more than three
months?“. Afterward, it was re-categorized into three
categories and included in the analysis: ‘no chronic dis-
ease, ‘having a chronic disease, and ‘having two or more
chronic diseases! Smoking was a dichotomous variable of
current smoking or not. On the other hand, nutrition is a
significant factor influencing the mental health of older
adults. In this study, the following variable was included
in the analysis [37].

Individual level: resource accessibility

The resource accessibility domain was composed of vari-
ables such as unmet healthcare needs due to financial
barriers, food insecurity, and digital competency. Unmet
needs for healthcare utilization due to economic barri-
ers were defined as a person who answered ‘yes’ to the
question, “Have you ever been unable to visit a hospital
because of lack of money in the past year?” In the case of
food insecurity, in response to “I skipped meals because I
did not have money, ‘yes’ was reclassified as ‘experience
of food insecurity’ and ‘no’ was reclassified as ‘not expe-
riencing food insecurity! It has been reported that the
use of digital devices and programs using digital devices
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prevented or reduced depressive symptoms in older
adults. Since 1990, South Korea has rapidly expanded
innovative technology and infrastructure, and the older
adults living in Seoul, the capital of Korea, the subjects
of this study, are known to be the most capable of using
smart devices in Korea [44]. Therefore, the digital com-
petency of older adults was included as a significant
variable in this study. The older adults who cannot use
smartphones are rated as ‘Bad, those who can use smart-
phones are re-categorized as ‘Fair; and among those who
use smartphones, those who use at least one among
smart pads, laptops or kiosks are rated as ‘Good [45] *.

Interpersonal level: social support

The socio-demographic factors of the subjects were
composed of family types and relationships with friends
and acquaintances. Family types were classified into
the older adults living alone and the older adults liv-
ing together with a family, including a spouse. In this
research, the variable ‘relationships with friends and
acquaintances’ denotes contentment with one’s connec-
tions with friends, acquaintances, and family members.
For analysis, the original data categories “Very bad, ‘Bad;
and ‘Fair’ were amalgamated into a single ‘Bad’ category;,
while ‘Good’ and ‘Very good’ were merged into a ‘Good’
category.

Community level: environmental factors

It is known that the prevalence of depression among older
adults living in urban areas varies depending on their
living environment. Access to parks and cultural facili-
ties and the use of religious facilities affect psychologi-
cal stability and thus positively impact mental health [46,
47]. Among the currently used community places, open
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spaces, cultural facilities, and religious facilities that are
likely to affect depression were included in the analysis.
Specifically, those who responded that they used outdoor
spaces such as parks, playgrounds, waterside parks, or
mountains were categorized as ‘Open space users. Those
who responded that they visited art galleries, museums,
or libraries were categorized as ‘Cultural facility users! In
addition, ‘religious facility user’ was included in the anal-
ysis as a dichotomous variable based on whether or not a
cathedral, church, or temple was used.

Depressive symptoms: SGDS-K (Korean version of the short
form of Geriatric Depression Scale)

The Geriatric Depression Scale (GDS) was developed as
a 30-item self-report depression scale [48]. Considering
that the 30-item GDS was time-consuming and chal-
lenging to use, A 15-item Short Form of GDS (SGDS)
was developed. [49]. Afterward, the 15-item SGDS was
standardized in Korean and was developed based on the
SGDS in Korea [50]. The same questions were used as a
depression scale in this study. The validity and reliabil-
ity of GDS-K (Korean Version of the Geriatric Depres-
sion Scale) were secured (Cronbach’s 2=0.88), and 0
to 7 points meant ‘not depressed’ and 8 to 15 meant
‘depressed’ [51]. The conceptual framework of this study
is presented in Fig. 1.

Statistics

This study analyzed the factors influencing the experi-
ence of depressive symptoms among urban older adults
using an analytical framework based on the social-eco-
logical model. First, the frequency, percentage, mean, and
standard deviation were analyzed for socio-demographic
factors, healthy behaviors and status, social support,

Socio-demographic Factors

(Sex, Age, Education, Income)

Healthy Behaviours and Status

Individual

level Smoking)

Resource Accessibility
(Unmet healthcare needs, Food

i| (Subjective health, chronic diseases,|
i| insecure, Digital competency )

Depressive
Symptoms

..................

Social Support

level

i| (Family type, Relationships with
f friends and acquaintances)

Environmental Factors

Community
level

Religious facilities)

i| (Open spaces, Cultural facilities,

Fig. 1 Conceptual framework of risk factors for depressive symptoms among urban older adults
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Table 1 General characteristics of the study participants (N=2,914)
Variables Men Women Total
N % N % N %
Total 1,367 100.0 1,547 100.0 2914 100.0
Age 65-69 419 30.5 459 29.5 878 30.1
70-74 362 264 375 24.1 737 253
75-79 297 216 341 219 638 219
Above 80 295 215 381 24.5 676 232
Education level Under Elementary School 226 16.5 617 39.7 843 289
Middle School 325 237 350 225 675 232
High School 532 388 486 312 1,018 349
University 290 211 103 6.6 393 135
Average monthly income 0 - W90 K 142 104 252 16.3 394 13.5
¥#1000 K — ¥#1,990 K 313 229 376 24.3 689 236
2000 K — ¥¥2,990 K 316 231 354 229 670 230
3000 K — ¥4¥3,990 K 266 19.5 241 15.6 507 174
More than ¥#4,000 K 330 24.1 324 209 654 224

Subjective health status Good 716 524 656 424 1,372 471
Fair 482 353 573 370 1,055 362
Poor 169 124 318 20.6 487 16.7
Number of chronic diseases Mean (S.D) 1.73(1.35) 2.11(1.66) 1.93(1.53)
Smoking Yes 279 204 41 2.7 320 11.0
No 1,088 79.6 1506 974 2,594 89.0
Unmet needs of healthcare utilization due to financial barriers ~ Yes 13 1.0 17 1.1 30 1.0
No 1,354 991 1,530 989 2884 990
Food insecure Yes 25 1.8 35 23 60 2.1
No 1,342 98.2 1,512 97.7 2,854 979
Digital competency Good 304 222 165 10.7 469 16.1
Fair 877 64.2 1067 69.0 1,944 66.7
Bad 186 13.6 315 204 501 17.2
Family type Alone 166 12.1 458 296 624 214
Living with family 1,201 879 1,089 704 2,290 786
Relationships with friends and acquaintances Good 801 586 953 61.6 1,754 602
Fair 506 370 516 334 1,022 351
Bad 60 44 78 50 138 4.7
Open space Use 190 139 366 23.7 556 19.1
Not use 1177 86.1 1,181 763 2,358 80.9
Cultural facilities Use 119 8.7 173 11.2 292 10.0
Not use 1,248 913 1,374 88.8 2,622 90.0
Religious facilities Use 337 247 700 453 1,037 356
Not use 1,030 754 847 54.8 1,877 64.4

S.D.: standard deviation

resource accessibility, and environmental factors of urban
older adults. Second, the differences in independent vari-
ables between older adults who experienced depressive
symptoms and those who did not were analyzed using
the chi-square test. Finally, multiple logistic regression
analysis was conducted to identify the factors related to
the experience of depression among urban older adults.
The multiple logistic regression analysis was divided into
four models based on the social-ecological model. Model
1 included variables constituting the domains of socio-
demographic characteristics and healthy behaviors and
status as independent variables. Model 2 added the social

support domain to Model (1) Model 3 further included
the resource accessibility domain to Model (2) Model 4
added environmental factors to Model (3) Each model fit
was presented based on the Akaike Information Crite-
rion (AIC) and —2 Log Likelihood (-2 Log L). In addition,
to verify multicollinearity among the independent vari-
ables, Variance Inflation Factors (VIF) were calculated,
and it was confirmed that all variables had values below
10. All statistical analyses were performed using SAS ver.
9.4 software (SAS Institute Inc., Cary, NC, USA).
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Results

Sample characteristic

Table 1 presents the general characteristics of the older
adults who participated in the 2022 Seoul Survey of Older
Adults. Regarding demographic characteristics, 1,367
(46.9%) of the participants were men and 1,547 (53.1%)
were women. The socio-demographic factors are as fol-
lows: 30.1% of the older adults were aged 65-69, 25.3%
were 70-74, 21.9% were 75-79, and 23.2% were over 80.
In terms of education level, 48.4% had graduated from
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high school or higher. Compared to 39.7% of women
with an elementary school diploma or less and 16.5% of
older men. In addition, only 6.6% of older women com-
pared to 21.1% of men with a college degree or higher.
Additionally, 13.5% had a monthly household income
of less than 1 million won, while 22.4% had a revenue
of more than 4 million won. In terms of social support,
21.4% of the older adults were living alone. While 29.6%
of older women lived alone, only 12.1% of men lived
alone. Approximately 60.2% regarded their relationships

Table 2 Differences in the experience of depressive Symptom according to general characteristic

Variables No Depression Depressive X%/t P-value
symptom
N % N %
Total 2,642 90.7 272 9.3 - -
Sex Men 1,246 912 121 89 07091 0399
Women 1,396 90.2 151 9.8
Age 65-69 823 94.0 53 6.1 17.893 0.001
70-74 664 90.3 71 9.7
75-79 565 89.12 69 109
Above 80 590 88.2 79 11.8
Education level Under Elementary School 705 849 125 151 55980  <0.0001
Middle School 606 89.9 68 10.1
High School 963 94.6 55 54
University 368 93.9 24 6.1
Average monthly income W0 - ¥Woo0 K 336 853 58 147 24144  <0.0001
¥#1000 K — ¥#1,990 K 615 89.3 74 10.7
¥#2000 K — ¥#2,990 K 612 91.3 58 8.7
¥#3000 K — ¥4#3,990 K 465 91.7 42 83
More than ¥#4,000 K 614 939 40 6.1
Subjective health status Good 1,287 938 85 6.2 48.849 <0.0001
Fair 950 90.1 105 99
Poor 405 83.2 82 16.8
Number of chronic diseases Mean (S.D) 1.83(1.42) 2.80(2.15) -10.03 <0.0001
Smoking Yes 293 91.6 27 84 0.342 0.559
No 2,349 90.6 245 94
Unmet needs of healthcare utilization due to financial barriers ~ Yes 18 60.0 12 40.0 33682  <0.0001
No 2,624 91.0 260 9.0
Food insecure No 2,601 91.1 253 8.9 36.102 <0.0001
Yes 41 683 19 317
Digital competency Bad 400 79.8 101 202  87.056  <0.0001
Fair 1,796 924 148 76
Good 446 95.1 23 4.9
Family type Alone 533 854 91 14.6 25.851 <0.0001
Living with family 2109 921 181 79
Relationships with friends and acquaintances Good 1619 923 135 7.7 25092  <0.0001
Fair 912 89.2 110 10.8
Bad 11 80.4 27 196
Open space Use 487 87.6 69 124 7681 0.005
Not use 2155 914 203 86
Cultural facilities Use 283 96.9 9 3.1 14989  <0.0001
Not use 2,359 90.0 263 10.0
Religious facilities Use 955 92.1 82 79 3.873 0.049
Not use 1,687 89.9 190 10.1
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with friends and acquaintances as good, 35.1% viewed
them as fair, and a small fraction, 4.7%, considered them
bad. Regarding health behaviors and status, 16.7% of the
older adults reported their subjective health as poor, and
the average number of chronic diseases among the older
adults was 1.93. Older women had about 2.11 chronic
diseases, and older men had 1.73 chronic diseases. Addi-
tionally, 11.0% of the older adults smoked. The smoking
rate among older women was only 2.7%, and among older
men it was 20.4%. Regarding resource accessibility, 1.0%
of the older adults experienced unmet healthcare needs
due to financial barriers, and 2.1% were food insecure.
Digital competency was a strength for urban older adults,
with 16.1% demonstrating high competency. While 22.2%
of older men had good digital competency, only 10.7%
of older women had good digital competency. Lastly,
concerning environmental factors, 19.1% of the older
adults used open spaces, 10.0% used cultural facilities,
and 35.6% used religious facilities. Among older women,
23.7% used open spaces compared to 13.9% of older men.
Additionally, only 24.7% of older men used religious facil-
ities, whereas 45.3% of older women did.

Differences in the experience of depressive symptoms
according to general characteristic

The following are the results of an analysis of differences
in the experience of depression according to the main
characteristics of urban older adults. Overall, 9.3% of
the older adults experienced depression, and no statisti-
cal significance was found according to gender. The rate
of experiencing depression increased with age and was
higher among those with lower levels of education and
income. Among different types of living arrangements,
the rate of experiencing depression was about 14.6% in
single-person households, roughly twice as high as in
other types of households. Lower rates of depression
were observed among those with good relationships with
friends and acquaintances and among those with higher
subjective health levels. In contrast, those with lower
subjective health levels experienced a significant increase
in depression rates, highlighting a substantial differ-
ence in depression according to differences in subjective
health status. The average number of chronic diseases
was about 1.8 for those without depression and about 2.8
for those with depression. No statistically significant dif-
ference in depression was found according to smoking
status. Higher experiences of depression were observed
among older adults with unmet medical needs, food inse-
curity, and low digital competency. Lastly, older adults
who used open spaces, cultural facilities, and religious
facilities experienced lower levels of depression.
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Depressive symptoms factors of urban older adults

To investigate the factors related to depressive symptoms
among urban older adults in Korea, a multiple logistic
regression analysis was conducted based on the social-
ecological model (Table 3). Model 1 analyzed the impact
of socio-demographic characteristics, such as health
behaviors and health status, on depressive symptoms.
The results indicated that older adults with lower edu-
cational levels were less likely to experience depressive
symptoms. At the same time, those with poor subjective
health status and multiple chronic diseases were more
likely to experience depressive symptoms. Model 2 incor-
porated resource accessibility domains alongside those in
Model 1. The risk of depression decreased for those with
a high school or university education compared to those
with only an elementary school education or less. Those
who reported good subjective health had a lower risk of
depression, while urban elderly with multiple chronic
diseases had a higher risk. Additionally, unmet health-
care needs due to financial barriers, food insecurity, and
low digital competency were found to increase the risk
of depression in the elderly. Model 3 is an extension of
Model 2 with the addition of the social support domains.
The research results showed that low education levels,
poor subjective health status, multiple chronic diseases,
unmet healthcare needs, food insecurity, and low digital
competency all increased the risk of depressive symp-
toms in the same direction. Additionally, it was found
that urban elderly living alone were at a higher risk of
experiencing depressive symptoms.

Finally, Model 4 included environmental factors in
addition to those in Model 3. The analysis indicated no
statistically significant variables among the socio-demo-
graphic characteristics. Regarding health behaviors and
status, urban older adults with poor subjective health had
a 1.47 times higher risk of depression compared to those
with good subjective health, and those with multiple
chronic diseases had a 1.59 times higher risk of depres-
sion compared to those without chronic diseases. Those
who experienced unmet healthcare due to financial bar-
riers had a 3.73 times higher risk. Older adults with low
food security had a 2.56 times higher risk of depression
compared to those with adequate food security. Further-
more, those with low digital competency had a higher
risk of depression compared to the others. Specifically,
urban older adults who could not use a smartphone
had a 2.7 times higher risk of depression compared to
those using smart devices such as smartphones, tablets,
and kiosks. In the social support domains, urban older
adults living alone had a 1.66 times higher risk of expe-
riencing depressive symptoms compared to those living
with other family members. Among environmental fac-
tors, urban older adults who did not use cultural facili-
ties had a 2.15 times higher risk of depressive symptoms
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compared to those who did. The use of open spaces and
religious facilities tended to reduce the risk of depressive
symptoms, but these findings were not statistically sig-
nificant. For the multiple logistic regression model, the
goodness-of-fit was validated by identifying the model
yielding the minimal AIC scores and —2 Log L. Addition-
ally, the Variance Inflation Factor (VIF) for all indepen-
dent variables in the regression analysis ranged between
1.066 (VIF of open space user) and 1.625 (VIF of Educa-
tion), confirming the absence of multicollinearity among
the variables.

Discussion

This study delves into the intricate web of factors influ-
encing depression among urban older adults in Seoul
through the lens of the social-ecological model. A com-
prehensive analysis was conducted using data from the
2022 Seoul Aging Survey, encompassing 2,914 indi-
viduals aged 65 and above. The research employed
multiple logistic regression analyses to discern the key
contributors to depressive symptoms, including socio-
demographics, health behaviors and status, resource
accessibility, social support, and environmental influ-
ences. The main results of this study are urban older
adults with poor health or chronic conditions faced
increased risks of depression, especially if living alone
and lacking social support. Those with unmet healthcare
needs, financial constraints, food insecurity, or poor digi-
tal skills were also more susceptible to depressive symp-
toms. This result is consistent with the previous research
examining negative effects on food insecurity and mental
health in older adults [52, 53] and the positive contribu-
tion of the use of Internet devices in reducing depressive
symptoms [21, 54]. This research also suggests that older
adults who did not engage with cultural facilities showed
higher vulnerability to the symptoms. Specifically, stud-
ies have found that urban older adults who use cultural
facilities have lower levels of depression compared to
their rural counterparts. These findings add to the exist-
ing evidence supporting the positive impact of cultural
engagement on mental health in older age [55].

The results of this study highlight the importance
of considering the social-ecological model as a guid-
ing framework for understanding the complexities of
depression in urban settings, emphasizing the need for
comprehensive strategies that address the diverse deter-
minants of mental health. From a social-ecological per-
spective, the results underscore the interconnectedness
of individual health behaviors and resource accessibil-
ity, social interactions, and environmental influences in
shaping mental well-being among urban older adults.
By identifying factors such as poor subjective health,
social isolation, financial constraints, and limited access
to healthcare and cultural amenities as key contributors
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to depressive symptoms, this study provides actionable
insights for designing interventions that target multiple
levels of influence to create supportive and inclusive envi-
ronments for older adults in urban settings as the below.

Recent studies have focused on the association between
digital competency and mental health among older adults
[43, 56]. In this study, it was observed that urban older
adults with low digital competency, as one of the individ-
ual characteristics, exhibited higher levels of depressive
symptoms. Those older adults lacking digital competency
faced challenges accessing information or social media,
leading to feelings of isolation [57]. Social isolation at the
interpersonal level could contribute to increased anxiety
and uncertainty about maintaining a healthy lifestyle,
negatively impacting the mental health of older adults
[58]. The implementation of social distancing policies at
the macro level may have exacerbated depressive symp-
toms among urban older adults, especially those with low
digital competence, as they faced increased restrictions
in their daily activities compared to rural older adults
[32]. Enhancing the digital competence of urban older
adults could prove effective in monitoring their health
conditions and facilitating access to medical services.

Another significant determinant of depression among
Seoulites aged 65 and above at the individual level is food
security, despite their comparatively higher income levels
than older adults in rural areas of Korea. Adequate and
consistent access to nutritious food is crucial for main-
taining a healthy later life [59]. This finding suggests that
food insecurity disparities can manifest within urban
areas despite the proximity to abundant resources. In this
context, urban older adults facing challenges in afford-
ing food may not only experience malnutrition but also
encounter stressful circumstances leading to relative
deprivation and feelings of shame, potentially contribut-
ing to depressive symptoms.

In urban settings, the level of social networks tends to
be lower compared to rural areas, making older adults
in cities more susceptible to feelings of loneliness and
depression [54]. Notably, in Seoul, the type of household
structure emerged as a more influential factor than living
alone concerning relationships with friends and acquain-
tances. Additionally, urban older adults are at a height-
ened risk of developing chronic diseases due to their
Westernized lifestyles, with older Seoulites with multiple
chronic diseases experiencing a significantly increased
risk of depression. This highlights the importance of
prioritizing health promotion and disease management
strategies in urban environments. Despite the avail-
ability of abundant medical and food resources in cities,
the risk of depression escalates for older adults who face
barriers to accessing healthcare services or have limited
food intake due to low income levels. Urban dwellers
with restricted access to essential resources, despite their
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availability, may exhibit poorer health outcomes than
their rural counterparts [60]. Continuous efforts are nec-
essary to enhance accessibility to medical care and ensure
food security for low-income older adults in urban areas.

Interestingly, the utilization of cultural facilities
emerged as the sole statistically significant environmental
factor at the community level associated with depression
among older urban adults. Engaging in cultural activi-
ties encourages social interaction, physical exercise, and
cognitive stimulation, effectively serving as a preventive
measure against depression in later life [55]. However,
the findings concerning living environment factors devi-
ate from previous research on the effects of religious
activities [61] or outdoor pursuits [62]. A noteworthy
comparison reveals a decline in the utilization of facilities
by older Seoulites from 49.3% in 2018 to 35.7% in 2022,
although there was an increase in outdoor facility utiliza-
tion from 73.6% in 2018 to 79.8% in 2022 [52]. Further
research is warranted to ascertain whether the temporary
restrictions on indoor gatherings, as part of the social
distancing protocol during the COVID-19 outbreak,
influenced the impact of religious or outdoor activities
on depression among urban older adults. Conversely,
the marginal change in the proportion of older Seou-
lites utilizing cultural facilities — from 12.1% in 2018 and
10.1% in 2022 — underscores the unequal accessibility
of cultural resources in Seoul, renowned for its rich cul-
tural landscape in Korea [63], which negatively impacts
the mental health of urban older adults. The results of
this study also indicate that access to and engagement
with cultural amenities in urban settings positively influ-
ence the mental well-being of city-dwelling older adults,
highlighting the necessity of implementing policies to
enhance the accessibility of cultural venues.

The strengths of this research lie in its utilization of
Seoul, a metropolis with a population of approximately
ten million, as a case study, enabling the analysis of
social and physical environmental characteristics typi-
cal of large urban areas. While depression research con-
cerning the aging population traditionally focuses on
socio-demographic attributes [14—17, 20, 64] and social
support networks [12, 34, 39, 42, 65—67], this study aligns
with the social-ecological model’s advocacy for systemic
interventions addressing health across multiple levels.
The research endeavors to inform tailored social policies
and practices aimed at combating the high prevalence of
depression among urban older adults by highlighting the
specific attributes of Seoul’s urban landscape and aging
demographic. Through these insights, the study aims to
guide the development of the social-ecological model,
promoting holistic approaches to enhance mental well-
being in urban settings.

While this study suggests the need for interventions
at the city level to address depression among urban
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older adults, it is essential to acknowledge its limita-
tions. Firstly, the data in this study is representative of
urban older adults without communication difficulties, as
individuals with low cognitive or physical function were
excluded from the Seoul Aging Survey. Secondly, the
findings are derived solely from Seoul, Korea, warranting
the need for comparative studies across various countries
and regions to comprehensively assess factors contribut-
ing to depressive symptoms among urban older adults.
Furthermore, the study lacks certain crucial variables that
could offer a more comprehensive understanding of the
research topic. For example, the dataset does not encom-
pass variables related to significant life events in old age,
such as the loss of a spouse or friend or the intricacies of
social connections. More in-depth research is warranted
to explore how specific indicators related to social rela-
tionships and digital competency, not addressed in this
study, influence depressive symptoms among urban older
adults.

Conclusion

The findings in this study illuminate the intricate inter-
play between individual, interpersonal, and environ-
mental factors and their impact on depressive symptoms
among urban older adults, aligning closely with the prin-
ciples of the social-ecological model. Key determinants
such as food security, access to medical care, digital liter-
acy, and cultural engagement underscore the significance
of considering multiple levels of influence on mental
well-being within urban environments. Through the
lens of the social-ecological model, interventions aimed
at improving nutrition, enhancing digital competencies,
fostering social connections, and ensuring access to cul-
tural amenities emerge as crucial strategies for promot-
ing health equity and reducing depression in urban older
adults. The study highlights the interconnectedness of
individual behaviors, social interactions, and environ-
mental influences in shaping mental health outcomes,
emphasizing the importance of holistic approaches
rooted in the social-ecological model to enhance the
overall quality of life for urban older adults.
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