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This study aimed to investigate the ecological system factors that influence 
discrimination of sarcopenia among older individuals living in contemporary 
society. Data analysis included information from 618 older adults individuals 
aged 65  years or older residing in South Korea. To assess variations in ecological 
system factors related to SARC-F scores, we conducted correlation analysis and 
t-tests. Discriminant analysis was used to identify factors contributing to group 
discrimination. The key findings are summarized as follows. First, significant 
differences at the p  <  0.001 level were observed between the SARC-F score 
groups in various aspects, including attitudes toward life, wisdom in life, health 
management, social support, media availability, sports environment, collectivist 
values, and values associated with death. Further, service environment 
differences were significant at p  <  0.01 level, while social belonging and social 
activities exhibited significance at p  <  0.05. Second, factors influencing group 
discrimination based on the SARC-F scores were ranked in the following 
order: health management, attitudes toward life, fear of own death, wisdom 
in life, physical environment, sports environment, media availability, social 
support, fear of the own dying, collectivist values, service environment, social 
activities, and social belonging. Notably, the SARC-F tool, which is used for 
sarcopenia discrimination, primarily concentrates on physical functioning and 
demonstrates relatively low sensitivity. Therefore, to enhance the precision of 
sarcopenia discrimination within a score-based group discrimination process, 
it is imperative to incorporate ecological system factors that exert a significant 
influence. These modifications aimed to enhance the clarity and precision of the 
text in an academic context.

KEYWORDS

sarcopenia, SARC-F, ecological system, individual, microsystem, exosystem

1 Introduction

Advancements in modern medical technology and public health initiatives have led to an 
increase in life expectancy and an extension of healthy lifespans. This phenomenon has 
transformed the older population from a marginalized group into a significant constituent of 
the social fabric. This transformative process redefines old age, shifting it from a phase marked 
by retirement and social disengagement to one in which individuals continue to participate 
actively in society. As active members of society, older adults possess the rights and 
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qualifications to be respected and enjoy the freedom granted to all 
members of the community (1). Consequently, this societal 
transformation has sparked heightened awareness of the challenges 
and opportunities associated with aging.

The South Korea, with a rapidly aging population on an 
unprecedented scale, became an aging society in 2000 and entered the 
aged society in 2017. As of 2023, the older population aged 65 years or 
older in Korea accounted for 18.4% (9,499,933) of the total population 
(51,558,034), and Korea is expected to become a super-aged society 
by 2025 (2). This means that it is the fastest-growing country in the 
world. This phenomenon is becoming a larger social problem as it 
reverses the demographic structure of the Republic of Korea with a 
decrease in the marriage and fertility rates.

As the demographic structure in Korea undergoes significant 
transformation, the well-being and role of older individuals in society 
have gained increasing importance. Rather than viewing them solely 
as individuals, the focus has shifted toward understanding and 
improving their quality of life as active members of society. This 
change recognizes the value of their contributions and seeks to 
enhance their overall well-being and social integration.

As the global importance of the quality of life for the older 
population continues the grow, discussions are unfolding concerning 
aging, diseases, healthcare systems, and public policies associated with 
the aging population phenomenon (3, 4). Numerous studies have 
focused on health conditions that significantly influence the quality of 
life in old age, particularly emphasizing diseases such as cancer and 
diabetes. Among these, sarcopenia (ICD-10-CM), officially recognized 
as a disease by the World Health Organization in 2016, has garnered 
global attention. Sarcopenia is characterized by a reduction in muscle 
strength and function, resulting in diminished muscle mass, and is 
linked to chronic diseases, malnutrition, and natural aging (5). 
Historically, the decline in muscle strength and overall muscle mass 
with age, accompanied by reduced physical activity, has been 
considered a natural consequence of the aging process, leading to 
social detachment in older individuals (6). However, sarcopenia is no 
longer considered a natural phenomenon during aging (7). This 
condition adversely affects an individual’s physical capabilities and has 
profound implications for the overall quality of life in old age, exerting 
a substantial impact on general health and well-being (8). This 
paradigm shift has transformed what was once taken for granted into 
a global health concern, challenging the perception of muscle loss and 
frailty in old age as normative aspects of human experience.

In addition, the government and local authorities actively engage 
in a range of initiatives aimed at maintaining economic productivity 
and social welfare while addressing the needs of the older population. 
The World Health Organization (1) emphasizes the importance of 
creating a societal framework with policies and environmental 
conditions that cater to the needs of older individuals. Such an elder-
friendly community environment has been shown to have a positive 
impact on the well-being and lives of the older population (9, 10). The 
Republic of Korea’s government has underscored the significance of 
the environment as a fundamental human right, as enshrined in 
Article 35 of the Constitution. Various policies have been implemented 
to enhance the quality of life of older adults, including the introduction 
of long-term care insurance systems and the expansion of nursing 
facilities and hospitals (11). In alignment with global health guidelines, 
efforts are being made to address health issues directly related to old 
age. Following the WHO’s lead, South Korea introduced a diagnostic 

code (M62.5) for sarcopenia in 2021, officially recognizing it as a 
disease. This recognition has spurred various discussions and 
developments aimed at better understanding and management of 
sarcopenia and its impact on the older population.

Most studies have focused on the application of sarcopenia 
diagnostic tools, the prevalence rate (12–15), and the relationship 
between sarcopenia and other chronic diseases by collecting 
substantial data through measurement (16–19). Moreover, studies to 
identify the factors affecting sarcopenia (20, 21) have been conducted, 
but most of them were related to motor function or other diseases, and 
studies examining the influence of environmental factors 
are insufficient.

Bronfenbrenner (22) systematically classified and analyzed the 
factors affecting human developmental processes and life through 
ecological systems. The internal individual refers to the characteristics 
of the individual (e.g., sex, age, and personality). Bronfenbrenner saw 
the individual as an active being and that the individual develops 
through interaction in a social context. Microsystems refer to the 
activities, interpersonal relationships, and roles in which individuals 
experience a particular environment. The environment in the 
microsystem refers to a place where one can interact face-to-face, 
which means interaction with one’s family, peers, etc. Mesosystems are 
the interrelationships between two or more microsystems that actively 
influence an individual’s development. Exosystems do not directly 
affect individuals but affect events that occur within the environment. 
Exosystems affect microsystems and individuals and include sports 
facilities and public transportation in the environment. Macrosystems 
refer to cultures, ideologies, and institutions provided to 
individuals (22).

Therefore, this study aimed to investigate the ecological system 
factors affecting sarcopenia discrimination in the older population in 
South Korea. Specifically, discriminant analysis will be conducted on 
the ecological system factors affecting the SARC-F, which is used as a 
sarcopenia screening test to identify factors affecting 
group classification.

2 Materials and methods

2.1 Data

The study was conducted by surveying individuals aged 65 years 
and older residing in South Korea. The survey included a total of 100 
questions covering aspects such as personal characteristics (sex, age, 
family structure, housing type, physical activity, etc.), sarcopenia 
screening questions (SARC-F), and questions related to the ecological 
system (e.g., ego integrity, social support, media availability, sports 
environment, age-friendly environment, etc.). Data were collected 
using face-to-face and non-face-to-face methods. A total of 762 data 
points were collected, and 618 data points were analyzed, excluding 
insincere responses. This study was approved by the Institutional 
Review Board of Gachon University (No. 2023–020, 22 Mar 2023).

Table  1 provides an overview of the participants’ personal 
characteristics. The sex distribution of the participants was 289 men 
(46.8%) and 329 women (53.2%), and the average age was 65.4 years. 
The number of participants for specific age groups was as follows: 544 
(88.0%)—those in their 60s; 69 (11.2%)—those in their 70s; 5 (0.8%)—
those aged 80 years and above. Regarding education level, three (0.5%) 
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had graduated from elementary school, 19 (3.1%) completed middle 
school, 175 (28.3%) had graduated high school, 338 (54.7%) had 
graduated from university, and 83 (13.4%) had graduated school or 
higher. In terms of housing type, detached houses comprised 58 (9.4), 
apartments 452 (73.1%), multiplex housing 97 (15.7%) and other 11 
(1.8). Regarding family structure, 78 (12.6%) lived in single-person 
households, 229 (37.1%) shared their residence with their spouses and 
children, 261 (42.2%) lived with only their spouses, and 50 (8.1%) 
were part of their children’s households.

2.2 Variables

Table 2 presents the variables used in this study. The researcher’s 
personal characteristics comprised eight questions on sex, age, 
education, smoking, drinking, family type, housing type, and periodic 
physical activity. The Sarcopenia Screening Question (SARC-F), 
developed by Malmstrom and Morley (23), comprises five questions. 
The questions are: (a) How much difficulty do you have in lifting and 
carrying 10 lb.?; (b) How much difficulty do you have walking across 
a room?; (c) How much difficulty do you have transferring yourself 
from a chair or bed?; (d) How much difficulty do you have climbing a 
flight of 10 stairs?; (e) How many times have you fallen in the past 
year? Each question focuses on different aspects of physical ability and 
mobility. A sarcopenia screening question was used at the most basic 
stage to determine sarcopenia.

There were 115 questions related to ecological system factors, 
including ego integrity, goal content for exercise, social support, media 
availability, social relationships, sports environment, age-friendly 
environment, fear of death scale, and collectivism. Among the 
ecological system factors, the scale developed by Kim (24) was 
modified and supplemented according to the conceptual framework 
of Miller (25) and Erikson (26) to suit the purpose of the study, and 
the sense of self-integration was derived from five items of attitude 
toward life (3.082) and four items of wise life (2.223), a total of two 
factors and nine items, and the scale was found to be reliable in terms 

of attitude toward life (α = 0.841) and wise life (α = 0.701). The goal 
content for the exercise scale was modified and supplemented to the 
scale developed by Sebire et al. (27) to suit the purpose of the study. 
The goal content for exercise was derived from four items of social 
cognition (3.468), four items of social belonging (3.108), four items of 
health care (2.913), and three items of skill development (2.457), 
totaling 15 items of four factors. The reliability of this was at a good 
level in terms of social recognition (α = 0.941), social affiliation 
(α = 0.902), health management (α = 0.871), and skill development 
(α = 0.897).

The Social Support Scale was developed by Sallis et al. (28) and 
modified and supplemented by Choi (29). For social support (3.936), 
one factor and six items were derived. The reliability of this was 
α = 0.893, which was a good level. The Social Relationship Scale was 
developed by Weiss (30) and adapted by Kim (31) to be suitable for 
South Korea. For social relationship (6.121), one factor and 10 
questions were derived. The reliability of this is α = 0.926, which is a 
good level.

TABLE 1  Participants’ characteristics.

Division Cases Percent (%) Division Cases Percent (%)

Sex
Male 289 46.8

Smoking
Yes 290 46.9

Female 329 53.2 No 328 53.1

Age

60s 544 88.0

Drinking

Yes 422 68.3

70s 69 11.2
No 196 31.7

80 years and older 5 0.8

Education

Elementary school 3 0.5

Housing type

Detached house 58 9.4

Middle school 19 3.1 Apartment 452 73.1

High school 175 28.3 Multiplex 

housing
97 15.7

College 338 54.7

Graduate school or higher 83 13.4 Other 11 1.8

SARC-F

Score ≤ 3 566 91.6

Family type

Single family 78 12.6

Score ≥ 4 52 8.4
With spouse and 

children
229 37.1

Physical activity
Yes 537 86.9 With spouse 261 42.2

No 81 13.1 With children 50 8.1

TABLE 2  Description of variables.

Division Variable name Note

Personal characteristics Sex, age, education, 

smoking, drinking, family 

type, housing type, 

physical activity

Write and Likert

Sarcopenia screening SARC-F Three-point Likert

Ecological system factor Ego-integrity, goal content 

for exercise, social 

support, social 

relationship, media 

availability, sports 

environment, age-friendly 

environment, fear of death 

scale, collectivism

Five-point Likert
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The Sports Environment Scale was developed by Stahl et al. (32) 
and modified and supplemented by Yang et al. (33) to make it suitable 
for South Korea. From sports environment (3.669), one factor and six 
questions were derived, and their reliability was α = 0.871, which was 
found to be reliable.

The Age-Friendly Environment Scale was based on the guidelines 
for age-friendly cities presented by the WHO (34) and used the scale 
constructed by Kim (35), Jung and Park (36), and Jung and Jung (37). 
A total of 10 questions of three factors were derived, including five 
items in sociocultural environment (3.381), three items in physical 
environment (2.054), and two items in service environment (1.747). 
These were found to be  reliable in the sociocultural environment 
(α = 0.882), physical environment (α = 0.733), and service environment 
(α = 0.855). The Fear of Death Scale was based on the FODS (Fear of 
Death Scale) of Collett-Lester (38) and the scale of Park (39), which 
were modified and supplemented to be suitable for South Korea. For 
fear of own death (2.147), three items were derived; for fear of the own 
dying (1.589), two items were derived. A total of five items of two 
factors were derived, and the reliability of these items was found to 
be reliable as fear of own death (α = 0.808) and fear of the own dying 
(α = 0.716). The Collectivism Scale, initially developed by Triandis and 
Gelfand (40), was subsequently adapted to the South Korean context 
through modifications and supplements conducted by Sun (41).

2.3 Research methods

We analyzed the results using statistical methods. Software (SPSS 
WIN 24.0) was used for frequency, factor, reliability, t-test, correlation, 
and discriminant analyses. We  conducted a frequency analysis to 
evaluate participants’ characteristics. Subsequently, factor and 
reliability analyses was conducted to confirm whether the variables 
were appropriate for the study, and a t-test, correlation analysis, and 
discriminant analysis were conducted to determine the SARC-F group 
discrimination according to the variables.

3 Result

3.1 Verification of differences among 
SARC-F groups by ecological system 
factors

A t-test was conducted to analyze the differences in the ecological 
systems (ego integrity, goal content for exercise, social support, social 
relationships, media availability, sports environment, age-friendly 
environment, collectivism, and the fear of death scale) among the 
selected groups. Among the six sub-factors of ego integrity and goal 
content for exercise, there was a significant difference between attitude 
toward life (t = 8.997, p < 0.001), wise life (t = 8.396, p < 0.001), social 
affiliation (t = 2.042, p < 0.05), and health management (t = 9.699, 
p < 0.001). In all four subfactors, those with a SARC-F score of three 
or less were higher than those with a score of four or higher. There 
were statistically significant differences in social support (t = 4.718, 
p < 0.001), social relationships (t = 2.176, p < 0.05), and media 
availability (t = 3.614, p < 0.001) belonging to the microsystem. In all 
three factors, the group with a SARC-F score of three or less was 
higher than that with a score of four or higher. There was a statistically 

significant difference in the sports environment (t = 6.084, p < 0.001) 
belonging to the exosystem; the group with a SARC-F score of three 
or less was higher than that with a score of four or higher. There was 
a significant difference between the physical environment (t = 7.520, 
p < 0.001), service environment (t = 3.356, p < 0.01), collectivism 
(t = 4.142, p < 0.001), fear of the own dying (t = 4.244, p < 0.001), and 
fear of own death (t = 8.302, p < 0.001) of the macrosystem. The group 
with a SARC-F score of three or less was higher than that with a score 
of four or higher. The results of the examination of the differences 
between the screening groups for sarcopenia according to the 
ecological system factors are shown in Table 3.

3.2 Results of correlation analysis between 
sub-factors of ecological system

Table 4 shows the results of the correlation analysis between the 
sub-factors of the ecological system. Specifically, ego integrity (attitude 
toward life, wise life), goal content for exercise (social recognition, 
social affiliation, health management, skill development), social 
support, social relationship, media availability, sports environment, 
age-friendly environment (social environment, physical environment, 
health and community support service), collectivism, and fear of 
death (own dying, own death) were correlated.

3.3 Discriminant analysis between SARC-F 
groups by ecological system factors

Discriminant analysis was used to assess whether the SARC-F 
score group could be differentiated based on ecological system factors. 
This analysis aimed to determine which ecological system factors 
significantly contributed to the classification of individuals into 
different SARC-F score groups, providing valuable insights into the 
role of these factors in sarcopenia discrimination among the studied 
population. Table 5 presents the results.

The discriminant analysis produced a single significant 
discriminant function (Wilks’s λ = 0.778, p < 0.001). This function 
comprises attitudes toward life, wise life, social affiliation, health 
management, social support, social relationships, media availability, 
sports environment, physical environment, service environment, 
collectivism, fear of the own dying, and fear of own death.

The structure matrix refers to the semantic relationship with the 
discriminant function health management (0.676), attitude toward life 
(0.582), fear of own death (0.554), wise life (0.529), physical 
environment (0.491), sports environment (0.399), media availability 
(0.330), social support (0.312), fear of own dying (0.303), collectivism 
(0.281), health and community support service (0.200), social 
relationship (0.147), and social affiliation (0.123). Standardized 
canonical discrimination parameters mean discriminant predictive 
power, in the order of health management (0.501), physical 
environment (0.296), media availability (0.285), fear of own death 
(0.265), wise life (0.199), attitude toward life (0.185), sports 
environment (0.157), fear of own dying (0.128), social support (0.073), 
collectivism (−0.008), health and community support service 
(−0.093), social relationship (−0.124), and social affiliation (−0.156).

The covariates between predicted variables and discriminant 
functions were health management (45.7%), attitude toward life 
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(28.0%), fear of own death (30.7%), wise life (28.0%), physical 
environment (24.1%), sports environment (15.9%), media availability 
(10.9%), social support (9.7%), fear of the own dying (9.2%), 
collectivism (7.9%), health and community support service (4.0%), 
social relationship (2.2%), and social affiliation (1.5%). This implies 
that each factor has a common variance with a high specific gravity in 
the extracted discriminant function.

Table 6 shows the average discriminant function (centroid) of 
groups with three points or less and groups with four points or more 
based on SARC-F. According to the comparative analysis of the 
average value of the calculated discriminant function, the average 
value of the discriminant function in the first group with a SARC-F 
score of three or less was 0.240, and the average value of the second 

group with a SARC-F score of four or more was-1.185. This indicated 
that the two groups were distinguished using the extracted 
discriminant function.

The classification results based on the discriminant function 
coefficient is listed in Table 7. Specifically, in the case of the normal 
group according to the SARC-F, 493 people (95.9% of the total 514 
people) were correctly classified, and 21 people (4.1%) were incorrectly 
classified. In the case of the risk group according to SARC-F, 29 people 
(27.9% of the total 104 people) were classified as normal, and 75 
people (72.1%) were wrongly classified. Of the 618 participants, 522 
were correctly classified according to the group type, and this 
discriminant function showed an accuracy of 83.5%. Figures 1, 2 show 
the canonical discriminant function by group.

TABLE 3  Result of t-test between ecological system factor and SARC-F group.

Variable Sub-factor SARC-F M S.D t Sig.

Ego integrity

Attitude toward life
1 3.953 0.739

8.997 *** 0.000
2 3.360 0.584

Wise life
1 3.854 0.566

8.396 *** 0.000
2 3.442 0.430

Goal content for 

exercise

Social recognition
1 2.610 0.905

−1.545 0.124
2 2.750 0.830

Social affiliation
1 3.615 0.729

2.042 * 0.043
2 3.493 0.514

Health management
1 4.252 0.550

9.699 *** 0.000
2 3.733 0.487

Skill development
1 2.899 0.914

−0.749 0.455
2 2.962 0.748

Social support Social support
1 3.766 0.672

4.718 *** 0.000
2 3.476 0.550

Social relationship Social relationship
1 3.549 0.699

2.176 * 0.031
2 3.407 0.589

Media availability Media availability
1 3.821 1.026

3.614 *** 0.000
2 3.308 1.373

Sports environment Sports environment
1 3.894 0.646

6.084 *** 0.000
2 3.538 0.521

Age-friendly 

environment

Social environment
1 3.007 0.723

0.291 0.771
2 2.987 0.623

Physical environment
1 4.122 0.591

7.520 *** 0.000
2 3.721 0.474

Health and community 

support service

1 3.665 0.874
3.356 ** 0.001

2 3.428 0.605

Collectivism collectivism
1 3.949 0.491

4.142 *** 0.000
2 3.757 0.417

Fear of death scale

Own dying
1 2.895 0.866

4.244 *** 0.000
2 2.526 0.797

Own death
1 3.599 0.830

8.302 *** 0.000
2 2.962 0.689

*SARC-F Group 1 = (score ≤ 3), Group 2 = (score ≥ 4). *p < 0.05; **p < 0.01; ***p < 0.001.
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TABLE 4  Results of correlation analysis between ecological system factors.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 1.000

2 0.515** 1.000

3 −0.053 0.046 1.000

4 0.198** 0.221** 0.289** 1.000

5 0.339** 0.357** 0.039 0.386** 1.000

6 0.015 0.080* 0.557** 0.347** 0.110** 1.000

7 0.212** 0.299** 0.061 0.264** 0.283** 0.107** 1.000

8 0.363** 0.377** 0.125** 0.439** 0.242** 0.226** 0.215** 1.000

9 0.029 0.208** 0.024 0.041 0.104** 0.082* 0.186** 0.032 1.000

10 0.304** 0.338** 0.014 0.323** 0.357** 0.107** 0.295** 0.350** 0.142** 1.000

11 0.132** 0.291** 0.158** 0.235** 0.104** 0.185** 0.206** 0.238** 0.149** 0.443** 1.000

12 0.352** 0.331** 0.006 0.263** 0.345** 0.036 0.229** 0.261** 0.091* 0.505** 0.343** 1.000

13 0.243** 0.313** 0.074 0.226** 0.224** 0.109** 0.156** 0.237** 0.093* 0.428** 0.441** 0.432** 1.000

14 0.364** 0.456** 0.020 0.308** 0.250** 0.097* 0.265** 0.409** 0.061 0.383** 0.204** 0.344** 0.242** 1.000

15 0.303** 0.208** −0.042 −0.018 0.078 0.010 0.064 0.001 0.065 0.027 0.087* 0.049 0.097* −0.004 1.000

16 0.548** 0.318** −0.142** 0.054 0.235** −0.107** 0.112** 0.138** 0.047 0.214** 0.077 0.225** 0.196** 0.154** 0.359** 1.000

1 = attitude toward life, 2 = wise life, 3 = social recognition, 4 = social affiliation, 5 = health management, 6 = skill development, 7 = social support, 8 = social relationship, 9 = media availability, 10 = sports environment, 11 = social environment, 12 = physical environment, 
13 = health and community support service, 14 = collectivism, 15 = fear of the own dying, 16 = fear of own death.
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4 Discussion

This study aimed to identify the environmental factors that affect 
the incidence of sarcopenia in the aging Korean population through 
discriminant analysis. The implications of these results are 
discussed below.

First, the factors affecting discrimination of the sarcopenia group 
according to the SARC-F were health management, attitude toward 
life, fear of own death, wise life, physical environment, sports 

environment, media availability, social support, fear of the own dying, 
collectivism, health and community support services, social 
relationships, and social affiliation. If these sub-factors are rearranged 
into main factors, they will be arranged in the following order: goal 
content for exercise, ego integrity, fear of own death, age-friendly 
environment, sports environment, and media availability. If 
rearranged into Bronfenbrenner’s ecological system, the individual, 
macrosystem, exosystem, and microsystem can be seen in that order. 
Bronfenbrenner systematically classified ecological factors that affect 
human development and life and stated that these systems are 
influenced by interactions, not individuals (22). In other words, each 
ecological factor can be considered a factor influencing each other, not 

TABLE 5  Discriminant analysis by SARC-F group by ecological system 
factors.

Variable

Function 1

Standardized 
canonical 

discriminant 
function 

coefficients

Structure 
matrix

Attitude toward life 0.185 0.582

Wise life 0.199 0.529

Social affiliation −0.156 0.123

Health management 0.501 0.676

Social support 0.073 0.312

Social relationship −0.124 0.147

Media availability 0.285 0.330

Sports environment 0.157 0.399

Physical environment 0.296 0.491

Health and community support service −0.093 0.200

Collectivism −0.008 0.281

Fear of the own dying 0.128 0.303

Fear of own death 0.265 0.554

Eigen value 0.285

Explanatory variables 100

Canonical Correlation 0.471

Wilk’s λ 0.778***

TABLE 6  Average of discriminant functions by SARC-F group.

Division Function

1

Score ≤ 3 0.240

Score ≥ 4 −1.185

TABLE 7  Classification results of SARC-F group by discriminant function 
coefficient.

Division
Predicted Group

n
Score  ≤  3 Score  ≥  4

Score ≤ 3 493 (95.9%) 21 (4.1%) 514

Score ≥ 4 75 (72.1%) 29 (27.9%) 104

Total 568 50 618

83.5% of original grouped cases correctly classified.

FIGURE 1

Canonical discriminant function 1 (SARC-F score  ≤  3).

FIGURE 2

Canonical discriminant function 1 (SARC-F score  ≥  4).
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an individual variable. The results of this study show that the most 
important factors in determining the sarcopenia risk group of the 
older population in South Korea are individual-related factors. As the 
value of life of an older person becomes more important, many 
countries worldwide are improving their institutional and 
environmental aspects (42, 43). The government of the Republic of 
Korea is also promoting various policies to increase the number of 
institutions and medical facilities for the older adults and improve 
their residential environment. These positive effects are confirmed 
through institutional and policy improvements (11, 44, 45). 
Nevertheless, the results of this study confirm that improvements 
from a new perspective are necessary. For the older individuals to 
prevent or alleviate diseases such as sarcopenia, visible and invisible 
environmental improvements are also necessary. Nonetheless, 
simultaneously, the older individuals must be aware of themselves. 
Health management, attitudes toward life, and wise life, which have a 
primary impact on the determination of sarcopenia groups, are related 
to individuals. In other words, it is a characteristic of the human 
personality. Personality development is intricately influenced by 
environmental factors and consequently exerts a profound impact on 
physical and mental well-being (46). Therefore, it is important to 
educate the older population to recognize the importance of health 
and have a positive attitude toward life (47, 48). To this end, the 
government, local governments, and related organizations should 
provide programs for the older adults to act as members of society so 
that they can change their negative perceptions of aging. Additionally, 
due to the negative image of aging in society, many pre-older adults 
and young adults suffer from aging anxiety (49, 50). The education 
system should be changed so that the older adults and all other age 
groups can improve their perception of aging. In this regard, there is 
a lot of education in South Korea. As the older generation is no longer 
a socially marginalized class with poor information utilization ability, 
it is believed that realistic, specialized education, not blind education, 
should be conducted to improve awareness.

Second, the factors that had little influence on discriminating the 
sarcopenia group according to the SARC-F were collectivism, health 
and community support services, social relationships, and social 
affiliation. Reorganizing this into Bronfenbrenner’s ecological system 
appeared in the order of macro system, micro system, and organism, 
and most of the factors were related to interactions with others. This 
generally targets peers, workplaces, and neighbors for social 
activities and groups. However, it is believed that this is because the 
number of older individuals in South Korea interacting with others 
has declined after retirement. In other words, as personal 
characteristics were important in determining the sarcopenia group 
according to the SARC-F, interaction with others, for the older 
adults, is likely to be a reduced relationship, such as with family and 
close neighbors, rather than a general existence. As the relationship 
reduces, the older adults try to spend more time with their families 
and neighbors (51, 52). Currently, South Korea is experiencing rapid 
demographic changes due to a decrease in fertility rates, a decrease 
in marriage rates, and an increase in life expectancy. The country is 
on the verge of entering a super-aged society (2), and is living in an 
era centered around the individual, surpassing the era of nuclear 
families. In other words, the composition of society is changing, as 
is the composition of the furniture that constitutes it. At this point, 
it is obvious that the objects with which the olders interact will 
gradually be reduced. As the object of interaction has an important 

meaning for the olders, it is necessary to prepare various systems for 
the olders to form and maintain new relationships with. The 
interaction of the olders promotes social participation, and lifestyle 
habits are effective in treating and preventing major diseases in the 
olders (4, 53–55).

Third, based on the classification of the SARC-F group by the 
discriminant function coefficient, the groups with three points or less 
was classified with 95.9% accuracy, the groups with four points or 
more was classified with 27.9% accuracy, and the overall classification 
accuracy was 83.5%. The SARC-F is a key indicator recommended for 
case findings prior to the diagnosis of sarcopenia. These findings 
imply that the SARC-F has sufficient explanatory power to be used as 
basic data for screening sarcopenia. However, more diverse variables 
must be used to obtain accurate measurements.

The SARC-F consists of five questions that assess various aspects 
related to muscle strength and physical function in older individuals. 
The questions are: (a) How much difficulty do you have in lifting and 
carrying 10 lb.?; (b) How much difficulty do you have walking across 
a room?; (c) How much difficulty do you have transferring yourself 
from a chair or bed?; (d) How much difficulty do you have climbing a 
flight of 10 stairs?; (e) How many times have you fallen in the past 
year? Each question focuses on different aspects of physical ability and 
mobility. There is an opinion that sensitivity to questions constructed 
in this manner is not high. However, it was still used during the case-
finding stage. Meaningful indicators should be created by increasing 
the question diversity. Therefore, at the same time as asking about 
physical abilities through SARC-F, through this study, it is expected 
that more accurate indicators will be constructed by questioning the 
ecological system factors that showed significant differences 
between groups.

This study had several limitations. First, in this study, the group 
with a SARC-F score of four or more was about 16.8% of the total, 
which is a large difference from the group with three or fewer points. 
Although this shows a similar ratio to the results of previous studies, 
it is necessary to secure and analyze the number of groups with more 
than four points for accurate results. Second, the SARC-F question is 
the first indicator that plays the role of case-finding in the process of 
screening for sarcopenia. Therefore, it is necessary to identify more 
accurate factors through an influence test using sarcopenia-related 
data from actual measurements.

5 Conclusion

In this study, discriminant analysis was conducted on the 
ecological system factors affecting sarcopenia screening items in the 
older population in South Korea. Among the data collected through 
online and offline surveys, 618 data points were used for analysis. A 
t-test and discriminant analysis were conducted to identify the 
differences between the SARC-F groups, a sarcopenia screening 
question, and the ecological system factors that influence it. The main 
results are as follows:

First, the ecological system that affects the discrimination of 
sarcopenia groups according to SARC-F was in the order of individual, 
macrosystem, exosystem, and microsystem. These findings suggest the 
necessity for a paradigm shift, particularly in the current emphasis on 
institutional and environmental factors to enhance the quality of life 
in old age.
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Second, the ecological system, which exerted minimal influence 
on discriminating the sarcopenia group according to SARC-F, was 
primarily associated with interpersonal interactions. However, it is a 
clear task to complement the declining old age human network after 
retirement. This necessitates not only the supplementation of 
environments and facilities but also the establishment of diverse 
systems to enable the older generation to forge and sustain new 
relationships. Ultimately, such initiatives will prove effective in both 
treating and preventing diseases among older adults.

Third, the potential for enhancing current indicators, which solely 
assess physical abilities to diagnose sarcopenia, has been identified. A 
more precise screening index for sarcopenia could be developed by 
concurrently surveying both SARC-F and ecological system factors.

These results imply that in addition to confirming physical 
function through the SARC-F, ecological system factors can be used 
as significant indicators in the process of identifying sarcopenia in the 
olders adults in South Korea. As diseases such as sarcopenia affect the 
quality of life of the older adults, it is important not only to resolve the 
problem quickly, but prevent or minimize it from occurring. 
Therefore, the results of these studies can be used as basic data to help 
various age groups, such as the older adults in South Korea and 
prospective older to understand sarcopenia and solve its 
related problems.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary materials, further inquiries can be directed 
to the corresponding author.

Ethics statement

The studies involving humans were approved by Institutional 
Review Board of the Gachon University (No. 2023–020, 22 Mar 2023). 
The studies were conducted in accordance with the local legislation 
and institutional requirements. Written informed consent for 

participation in this study was provided by the participants’ legal 
guardians/next of kin.

Author contributions

YR: Writing – original draft, Validation, Software, Methodology, 
Investigation, Formal analysis, Conceptualization. IC: Writing – 
review & editing, Validation, Supervision, Methodology, Formal 
analysis, Data curation. JK: Writing – review & editing, Validation, 
Supervision, Resources, Project administration, Funding acquisition, 
Formal analysis, Data curation.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This study was 
supported by the Ministry of Education of the Republic of Korea and 
the National Research Foundation of Korea (grant number 
NRF-2022S1A5C2A07090938).

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher's note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

References
	1.	World Health Organization. World report on ageing and health. Luxembourg (2015). 

https://iris.who.int/bitstream/handle/10665/186463/9789240694811_eng.
pdf?sequence=1.

	2.	Statistics Korea. Korean statistical information service. (2023). Available at: https://
kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1BPA002&vw_cd=MT_
ZTITLE&list_id=&scrId=&seqNo=&lang_mode=ko&obj_var_id=&itm_id=&conn_pa
th=E1&docId=0384259964&markType=S&itmNm=%EC%A0%84%EA%B5%AD 
(Accessed July 10, 2023).

	3.	Faria MC. Health promotion and wellness in aging In: C Fonseca, M Lopes, D 
Mendes, F Mendes and J García-Alonso, editors. Handbook of research on health systems 
and organizations for an aging society. Pennsylvania, US: IGI Global (2020). 12–28.

	4.	Frank LD, Adhikari B, White KR, Dummer T, Sandhu J, Demlow E, et al. Chronic 
disease and where you live: built and natural environment relationships with physical 
activity, obesity, and diabetes. Environ Int. (2022) 158:106959. doi: 10.1016/j.
envint.2021.106959

	5.	Chen GB, Lin CW, Huang HY, Wu YJ, Su HT, Sun SF, et al. Using virtual reality–
based rehabilitation in Sarcopenic older adults in rural health care facilities–a quasi-
experimental study. J Aging Phys Act. (2021) 29:866–77. doi: 10.1123/japa.2020-0222

	6.	Newberry C, Dakin G. Nutrition and weight management in the elderly. Clin 
Geriatr Med. (2021) 37:131–40. doi: 10.1016/j.cger.2020.08.010

	7.	Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyère O, Cederholm T, et al. 
Sarcopenia: revised European consensus on definition and diagnosis. Age Ageing. (2019) 
48:16–31. doi: 10.1093/ageing/afy169

	8.	Beaudart C, Demonceau C, Reginster JY, Locquet M, Cesari M, Cruz Jentoft AJ, 
et al. Sarcopenia and health-related quality of life: a systematic review and meta-analysis. 
J Cachexia Sarcopenia Muscle. (2023) 14:1228–43. doi: 10.1002/jcsm.13243

	9.	World Health Organization. Global age-friendly cities: a guide. (2007). Available at: 
https://apps.who.int/iris/handle/10665/43755 (Accessed June 20, 2023).

	10.	Flores R, Caballer A, Alarcón A. Evaluation of an age-friendly city and its effect 
on life satisfaction: a two-stage study. Int J Environ Res Public Health. (2019) 16:5073. 
doi: 10.3390/ijerph16245073

	11.	Song K, Jeong J, Ahn J. A comparative study on the factors of aging friendly city 
environment for improve quality of life in the Korean and American elderly. J Korean 
Long Term Care. (2022) 10:91–113. doi: 10.32928/TJLTC.10.2.4

	12.	Chang H, Lee J, Gil C, Kim M. Prevalence of sarcopenia in community-dwelling 
older adults according to simplified algorithms for sarcopenia consensus based on Asian 
working Group for Sarcopenia. Clin Interv Aging. (2020) 15:2291–9. doi: 10.2147/CIA.
S281131

	13.	Kim M, Won C. Prevalence of sarcopenia in community-dwelling older adults 
using the definition of the European working group on sarcopenia in older people 2: 

https://doi.org/10.3389/fpubh.2024.1346315
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://iris.who.int/bitstream/handle/10665/186463/9789240694811_eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/186463/9789240694811_eng.pdf?sequence=1
https://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1BPA002&vw_cd=MT_ZTITLE&list_id=&scrId=&seqNo=&lang_mode=ko&obj_var_id=&itm_id=&conn_path=E1&docId=0384259964&markType=S&itmNm=%EC%A0%84%EA%B5%AD
https://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1BPA002&vw_cd=MT_ZTITLE&list_id=&scrId=&seqNo=&lang_mode=ko&obj_var_id=&itm_id=&conn_path=E1&docId=0384259964&markType=S&itmNm=%EC%A0%84%EA%B5%AD
https://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1BPA002&vw_cd=MT_ZTITLE&list_id=&scrId=&seqNo=&lang_mode=ko&obj_var_id=&itm_id=&conn_path=E1&docId=0384259964&markType=S&itmNm=%EC%A0%84%EA%B5%AD
https://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1BPA002&vw_cd=MT_ZTITLE&list_id=&scrId=&seqNo=&lang_mode=ko&obj_var_id=&itm_id=&conn_path=E1&docId=0384259964&markType=S&itmNm=%EC%A0%84%EA%B5%AD
https://doi.org/10.1016/j.envint.2021.106959
https://doi.org/10.1016/j.envint.2021.106959
https://doi.org/10.1123/japa.2020-0222
https://doi.org/10.1016/j.cger.2020.08.010
https://doi.org/10.1093/ageing/afy169
https://doi.org/10.1002/jcsm.13243
https://apps.who.int/iris/handle/10665/43755
https://doi.org/10.3390/ijerph16245073
https://doi.org/10.32928/TJLTC.10.2.4
https://doi.org/10.2147/CIA.S281131
https://doi.org/10.2147/CIA.S281131


Ra et al.� 10.3389/fpubh.2024.1346315

Frontiers in Public Health 10 frontiersin.org

findings from the Korean frailty and aging cohort study. Age Ageing. (2019) 48:910–6. 
doi: 10.1093/ageing/afz091

	14.	Kim M, Won C. Sarcopenia in Korean community-dwelling adults aged 70 years 
and older: application of screening and diagnostic tools from the Asian working Group 
for Sarcopenia 2019 update. J Am  Med Dir Assoc. (2020) 21:752–8. doi: 10.1016/j.
jamda.2020.03.018

	15.	Shin H, Kim M, Won C. Differences in characteristics between older adults 
meeting criteria for sarcopenia and possible sarcopenia: from research to primary care. 
Int J Environ Res Public Health. (2022) 19:4312. doi: 10.3390/ijerph19074312

	16.	Yoo M, Won C, Soh Y. Association of high body mass index, waist circumference, 
and body fat percentage with sarcopenia in older women. BMC Geriatr. (2022) 
22:937–10. doi: 10.1186/s12877-022-03643-x

	17.	Park J, Lee S, Kim K. The effect of combining nutrient intake and physical activity levels 
on central obesity, sarcopenia, and sarcopenic obesity: a population-based cross-sectional 
study in South Korea. BMC Geriatr. (2023) 23:119. doi: 10.1186/s12877-023-03748-x

	18.	Park S, Ryu S, Park J, Choi S. Association of sarcopenia with metabolic syndrome 
in Korean population using 2009–2010 Korea national health and nutrition examination 
survey. Metab Syndr Relat Disord. (2019) 17:494–9. doi: 10.1089/met. 
2019.0059

	19.	Chung S, Moon J, Chang M. Prevalence of sarcopenia and its association with 
diabetes: a meta-analysis of community-dwelling Asian population. Front Med. (2021) 
8:681232. doi: 10.3389/fmed.2021.681232

	20.	Bae E, Kim Y. Factors affecting sarcopenia in Korean adults by age groups. Osong 
Public Health Res Perspect. (2017) 8:169–78. doi: 10.24171/j.phrp.2017.8.3.03

	21.	Lee M, Park Y. Changes in sarcopenia stages and its related factors among 
community-dwelling older adults in South Korea. Ageing Int. (2019) 44:1–14. doi: 
10.1007/s12126-017-9280-z

	22.	Bronfenbrenner U. The ecology of human development. Cambridge, MA: Harvard 
University Press (1979).

	23.	Malmstrom TK, Morley JE. SARC-F: a simple questionnaire to rapidly diagnose 
sarcopenia. J Am Med Dir Assoc. (2013) 14:531–2. doi: 10.1016/j.jamda.2013.05.018

	24.	Kim J. A study of social activity and Ego integrity of the aged. Doctoral dissertation. 
Seoul: Ewha Womans University (1988).

	25.	Miller PH. Theories of developmental psychology. San Francisco: W. H. Freeman (1983).

	26.	Erikson EH. Childhood and society. 2nd ed. New York: Norton (1963).

	27.	Sebire SJ, Standage M, Vansteenkiste M. Development and validation of the goal 
content for exercise questionnaire. J Sport Exerc Psychol. (2008) 30:353–77. doi: 10.1123/
jsep.30.4.353

	28.	Sallis JF, Grossman RM, Pinski RB, Patterson TL, Nader PR. The development of 
scales to measure social support for diet and exercise behaviors. Prev Med. (1987) 
16:825–36. doi: 10.1016/0091-7435(87)90022-3

	29.	Choi J. Construction of leisure physical activity model in middle-aged women. 
Doctoral dissertation. Seoul: Seoul National University (2005).

	30.	Weiss RS. The provisions of social relationships In: Z Rubin, editor. Doing unto 
others. Prentice Hall: Englewood Cliffs (1974). 17–26.

	31.	Kim J. A study on influential factors for successful aging. doctoral dissertation. 
Cheonan: Baek-Seok University (2008).

	32.	Ståhl T, Rütten A, Nutbeam D, Bauman A, Kannas L, Abel T, et al. The importance 
of the social environment for physically active lifestyle–results from an international 
study. Soc Sci Med. (2001) 52:1–10. doi: 10.1016/S0277-9536(00)00116-7

	33.	Yang J, Lee J, Kim Y, Hyun S. Relationship between psychological and social 
variables to explaining exercise behavior in adults. KJSS. (2006) 17:119–30.

	34.	World Health Organization. Evidence on physical activity and frailty/sarcopenia 
prevention for people aged 65+ years. (2020). Available at: https://cdn.who.int/media/
docs/default-source/physical-activity/call-for-consultation/evidence-on-frailty.
pdf?sfvrsn=889a9501_4.

	35.	Kim M. Using HLM to investigate the effects of family solidarity and age-friendly 
environment on age integration-a comparison of three different age groups. Master’s thesis. 
Seoul: Ewha Womans University (2018).

	36.	Chung S, Park A. The influence of the perception of age-friendly environment on 
perceived social bonding: focusing on mediating effect of perception of age-integration. 
J Korea Gerontol Soc. (2018) 38:999–1013. doi: 10.31888/JKGS.2018.38.4.999

	37.	Chung S, Jeong J. Study on variables affecting aging anxiety: comparison among 
age groups. J Korea Gerontol Soc. (2018) 38:365–83.

	38.	Lester D, Abdel-Khalek A. The Collett-Lester fear of death scale: a correction. 
Death Stud. (2003) 27:81–5. doi: 10.1080/07481180302873

	39.	Park H. Study on determinants of the attitudes of the aged toward death: Analysis 
on the attitudes toward the Services of Death Education, social supports and Ego integrity. 
Master’s thesis. Yongin: Kangnam University (2009).

	40.	Triandis HC, Gelfand MJ. Converging measurement of horizontal and vertical 
individualism and collectivism. J Pers Soc Psychol. (1998) 74:118–28. doi: 
10.1037/0022-3514.74.1.118

	41.	Seon J. The effect of collectivism on organizational citizenship behavior: The 
mediating effect of organizational trust and organizational commitment. Doctoral 
dissertation. Gwangju: Chosun University (2001).

	42.	Cepparulo A, Giuriato L. The residential healthcare for the elderly in Italy: some 
considerations for post-COVID-19 policies. Eur J Health Econ. (2022) 23:671–85. doi: 
10.1007/s10198-021-01388-9

	43.	Ali MJ, Rahaman M, Hossain SI. Urban green spaces for elderly human health: a 
planning model for healthy city living. Land Use Policy. (2022) 114:105970. doi: 
10.1016/j.landusepol.2021.105970

	44.	Hwang I, Lee T. Health improvements of older adults based on benefit duration: 
lessons from Korean social pension policies. Soc Sci Med. (2022) 315:115514. doi: 
10.1016/j.socscimed.2022.115514

	45.	Kim S, Hwang J, Lee M. Effect of housing support programs on residential 
satisfaction and the housing cost burden: analysis of the effect of housing support 
programs in Korea based on household attributes. Land. (2022) 11:1392. doi: 10.3390/
land11091392

	46.	Zwir I, Del-Val C, Arnedo J, Pulkki-Råback L, Konte B, Yang SS, et al. Three 
genetic–environmental networks for human personality. Mol Psychiatry. (2021) 
26:3858–75. doi: 10.1038/s41380-019-0579-x

	47.	Bartholomaeus JD, Van Agteren JE, Iasiello MP, Jarden A, Kelly D. Positive aging: 
the impact of a community wellbeing and resilience program. Clin Gerontol. (2019) 
42:377–86. doi: 10.1080/07317115.2018.1561582

	48.	Choi I. Current state and issues of education for older adults in South Korea In: P 
Narot and N Kiettikunwong, editors. Education for the Elderly in the Asia Pacific. Berlin, 
Germany: Springer Nature (2021). 15–29.

	49.	Donizzetti AR. Ageism in an aging society: the role of knowledge, anxiety about 
aging, and stereotypes in young people and adults. Int J Environ Res Public Health. (2019) 
16:1329. doi: 10.3390/ijerph16081329

	50.	Goss K. Ageism, empathy, attitudes, and aging anxiety: An evaluation of the gray for 
a day program with college students. Doctoral dissertation. Kansas: Kansas State 
University (2020).

	51.	Greenfield EA. Support from neighbors and aging in place: can NORC programs 
make a difference? The Gerontologist. (2016) 56:651–9. doi: 10.1093/geront/gnu162

	52.	Levasseur M, Généreux M, Bruneau JF, Vanasse A, Chabot É, Beaulac C, et al. 
Importance of proximity to resources, social support, transportation and neighborhood 
security for mobility and social participation in older adults: results from a scoping 
study. BMC Public Health. (2015) 15:503–19. doi: 10.1186/s12889-015-1824-0

	53.	Marseglia A, Wang HX, Rizzuto D, Fratiglioni L, Xu W. Participating in mental, 
social, and physical leisure activities and having a rich social network reduce the 
incidence of diabetes-related dementia in a cohort of Swedish older adults. Diabetes 
Care. (2019) 42:232–9. doi: 10.2337/dc18-1428

	54.	Kraus WE, Janz KF, Powell KE, Campbell WW, Jakicic JM, Troiano RP. 2018 
physical activity guidelines advisory committee. Daily step counts for measuring 
physical activity exposure and its relation to health. Med Sci Sports Exerc. (2019) 
51:1206. doi: 10.1249/MSS.0000000000001932

	55.	Marseglia A, Darin-Mattsson A, Kalpouzos G, Grande G, Fratiglioni L, Dekhtyar 
S, et al. Can active life mitigate the impact of diabetes on dementia and brain aging? 
Alzheimers Dement. (2020) 16:1534–43. doi: 10.1002/alz.12142

https://doi.org/10.3389/fpubh.2024.1346315
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1093/ageing/afz091
https://doi.org/10.1016/j.jamda.2020.03.018
https://doi.org/10.1016/j.jamda.2020.03.018
https://doi.org/10.3390/ijerph19074312
https://doi.org/10.1186/s12877-022-03643-x
https://doi.org/10.1186/s12877-023-03748-x
https://doi.org/10.1089/met.2019.0059
https://doi.org/10.1089/met.2019.0059
https://doi.org/10.3389/fmed.2021.681232
https://doi.org/10.24171/j.phrp.2017.8.3.03
https://doi.org/10.1007/s12126-017-9280-z
https://doi.org/10.1016/j.jamda.2013.05.018
https://doi.org/10.1123/jsep.30.4.353
https://doi.org/10.1123/jsep.30.4.353
https://doi.org/10.1016/0091-7435(87)90022-3
https://doi.org/10.1016/S0277-9536(00)00116-7
https://cdn.who.int/media/docs/default-source/physical-activity/call-for-consultation/evidence-on-frailty.pdf?sfvrsn=889a9501_4
https://cdn.who.int/media/docs/default-source/physical-activity/call-for-consultation/evidence-on-frailty.pdf?sfvrsn=889a9501_4
https://cdn.who.int/media/docs/default-source/physical-activity/call-for-consultation/evidence-on-frailty.pdf?sfvrsn=889a9501_4
https://doi.org/10.31888/JKGS.2018.38.4.999
https://doi.org/10.1080/07481180302873
https://doi.org/10.1037/0022-3514.74.1.118
https://doi.org/10.1007/s10198-021-01388-9
https://doi.org/10.1016/j.landusepol.2021.105970
https://doi.org/10.1016/j.socscimed.2022.115514
https://doi.org/10.3390/land11091392
https://doi.org/10.3390/land11091392
https://doi.org/10.1038/s41380-019-0579-x
https://doi.org/10.1080/07317115.2018.1561582
https://doi.org/10.3390/ijerph16081329
https://doi.org/10.1093/geront/gnu162
https://doi.org/10.1186/s12889-015-1824-0
https://doi.org/10.2337/dc18-1428
https://doi.org/10.1249/MSS.0000000000001932
https://doi.org/10.1002/alz.12142

	Discriminant analysis of ecological factors influencing sarcopenia in older people in South Korea
	1 Introduction
	2 Materials and methods
	2.1 Data
	2.2 Variables
	2.3 Research methods

	3 Result
	3.1 Verification of differences among SARC-F groups by ecological system factors
	3.2 Results of correlation analysis between sub-factors of ecological system
	3.3 Discriminant analysis between SARC-F groups by ecological system factors

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

