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Abstract: This study aimed to examine the multi-faceted lifestyle profiles of community-dwelling
middle- and older-aged adults based on their physical activity, participation in various activities,
and nutrition. It identified the association of lifestyle profiles with demographic variables, quality of
life, and mental health. The analysis included 569 participants (mean age = 60.2; SD = 4.3). Latent
profile analysis identified three distinctive lifestyle profiles: “inactive and unbalanced” (36.4%),
“basic life maintenance” (54.6%), and “active and balanced” (9.1%). Sex (p < 0.001), age (p < 0.001),
and regular medication intake (p < 0.01) were statistically significantly different among the three
profiles. Of the “inactive and unbalanced” lifestyle group, 63.3% of it was comprised of by females,
and a relatively large distribution was aged over 65. In the “basic life maintenance” subgroup, males
showed a relatively large distribution, and 92.6% of participants were aged 55–64. People with active
and balanced lifestyles demonstrated high quality of life levels (p < 0.001) and low loneliness levels
(p < 0.01). Multinomial logistic regression revealed a statistically significant positive association
between lifestyle profiles and quality of life (p < 0.001) as well as mental health (p < 0.01). Therefore,
health promotion that considers multi-faceted lifestyle factors would need to improve health and
quality of life among community-dwelling middle- and older-aged adults in South Korea.

Keywords: community-dwelling middle- and older-aged adults; multi-faceted lifestyle; quality of
life; mental health; health promotion; latent profile analysis

1. Introduction

Profiling and monitoring multi-faceted lifestyles are essential to establish and develop
preventive health interventions and policies [1,2]. A healthy lifestyle, which consists of
a high level of physical activity, balanced participation in various activities, and healthy
eating habits, has been identified as a major modifiable factor in preventing chronic dis-
eases [3,4], cardiovascular disease [5,6], cognitive decline among the elderly [7–9], and
mental health issues, such as depression and loneliness [10]. Therefore, a multi-faceted
lifestyle is a vital determinant of overall health and quality of life, with evidence suggesting
a link between individuals’ lifestyle patterns and the development of various chronic
diseases and mental health issues. Hence, it is necessary to evaluate multi-faceted lifestyles
and categorize lifestyles by analyzing individuals’ lifestyle patterns. Recognizing the
types of individuals’ lifestyles makes it possible to implement preventive interventions
for health and well-being according to their lifestyles. However, previous studies have
tended to conduct lifestyle interventions without considering personal lifestyle patterns.
In order to develop lifestyle interventions, the identification of lifestyle patterns should be
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performed. Therefore, identifying the lifestyle patterns of community-dwelling elderly is a
public health imperative to support lifestyle interventions, which can improve healthy and
successful aging.

Population aging is occurring worldwide. In South Korea, 14.9% of the population
was aged 65 years or above in 2019; by 2026, it is expected to become a super-aged society
when the proportion of the population that is elderly reaches 20% [11]. Aging represents
a major challenge because it can influence the development of countries and bring about
economic and social change [12]. In this super-aging society, it is a fact that improving the
health and quality of life of the elderly is vital to relieve the intense pressure brought by an
aging society [13,14].

Research is beginning to focus on lifestyle patterns of the elderly, and a few obser-
vational studies have examined the lifestyles of the elderly population [15–17]. However,
these studies have assessed only specific lifestyle behaviors and did not undertake a mul-
tidimensional lifestyle factor approach. Whereas most previous studies have focused on
exercise, nutrition, and smoking or drinking habits, a recent study showed that participa-
tion in meaningful activities, such as daily living, work, leisure, and social participation,
are important lifestyle factors that improve the elderly population’s quality of life [18,19].

Moreover, data-driven statistical methods, such as k-means cluster analysis, are com-
monly used to identify lifestyle patterns [20,21]. However, this method has limitations,
because the choice of cluster criteria for k-means cluster analysis is arbitrary [22]. Latent
profile analysis (LPA) addresses this limitation. It is a probability-based approach that
classifies participants into discrete clusters based on their distinctive response patterns and
allows for the statistical comparison of models to determine the number of clusters [22,23].

To bridge this research gap, we empirically examined the multi-faceted lifestyle
profiles of community-dwelling middle- and older-aged adults in South Korea using
LPA. We utilized a lifestyle questionnaire to gather data on multi-faceted lifestyle factors,
including physical activity, nutrition, and participation in meaningful activities. Finally,
we examined the association between lifestyle and sociodemographic variables, quality of
life, and mental health.

2. Methods
2.1. Participants

This study was designed as a cross-sectional online survey, conducted by a specialized
online research company (www.embrain.com). The company has 1,428,252 research panels,
which are made up of respondents who have previously announced their intention to
participate in surveys and provided personal information through a contract with the
research company. This study targeted elderly participants; the inclusion criteria were as
follows: (1) community-dwelling middle- and older-aged adults aged over 55 years and
(2) having lived in South Korea in recent years. Individuals who agreed to participate
checked the consent tick box on the first page of the survey form. This study was conducted
between August and November 2020, with a total of 569 respondents. It was approved by the
Institutional Review Board of Yonsei University Mirae Campus (1041849-202103-SB-039-03).

2.2. Measures
2.2.1. Lifestyle Factors

Lifestyle was measured using the Yonsei lifestyle profile (YLP) questionnaire [19,24].
The YLP questionnaire is comprised of 60 items that measure three different lifestyle factors:
(1) physical activity, (2) activity participation, and (3) nutrition. The YLP demonstrated high
internal reliability, with a Cronbach’s alpha of 0.83. The intraclass correlation coefficient was
0.97 for the total score of the YLP regarding test–retest reliability [24]. In this study, three
items of physical activity, five items of activity participation, and three items of nutrition
were used from the YLP questionnaire to derive a potential class that comprehensively
includes the multi-faceted lifestyle of middle- and older-aged adults. The questionnaire is
provided in Supplementary File S1 which included the YLP questionnaire.

www.embrain.com
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Physical activity. A 5-point Likert scale was used to assess the frequency of respon-
dents’ participation in three different physical activities. For example, participants were
asked “How often did you participate in low-intensity physical activity in the last week?”
Participants answered these questions using a Likert scale: (1) never, (2) 1–2 times per
week, (3) 3–4 times per week, (4) 5–6 times per week, and (5) every day. According to the
American College of Sports Medicine (ACSM), physical activity can be divided into three
types based on intensity [25]. The three physical activities included in the questionnaire
were: low-intensity physical activity equivalent to 2–2.9 metabolic equivalent of task (MET),
such as gardening and house cleaning; moderate-intensity physical activity equivalent to
3–5.9 MET, including swimming and doubles tennis; and high-intensity physical activity
equivalent to 6–9.9 MET, such as running and climbing, in addition to walking exercises.

Activity participation. Five items were used to measure the frequency of participation
in various pursuits, such as activities of daily living (ADL), leisure, social activity, work, and
education, using a 5-point Likert scale. A higher score indicated more frequent participation
in various activities over a week.

Nutrition. To measure the daily diet pattern of community-dwelling middle- and
older-aged adults, a total of three items were used. Participants were required to answer
questions regarding their carbohydrate, protein, and fat intake over a week. The items of
nutrition were also measured on a 5-point Likert scale; the higher the score, the more the
nutrients were consumed.

2.2.2. Quality of Life

The World Health Organization Quality of Life-Brief (WHOQOL-BREF) was used to
measure the quality of life level [26,27]. The measurement consists of 26 items, and there
are four major domains: physical, psychological, social, and environmental. The items
were rated on a 5-point Likert scale and the raw domain scores were converted to a scale
ranging from 0 to 100 to facilitate comparison with other instruments, with higher scores
indicating a higher quality of life [28]. Cronbach’s alpha was 0.92 in this study.

2.2.3. Loneliness

To evaluate participants’ mental health, loneliness was measured using the Korean
Geriatric Loneliness Scale (KGLS) [29]. This tool multidimensionally measures the loneli-
ness of the elderly across family, friends, and social domains. The KGLS consists of 14 items
rated on a 4-point Likert scale. The score of the tool ranges from 14 to 56, with higher scores
indicating higher levels of loneliness [29]. Cronbach’s alpha was 0.61 in this study.

2.3. Data Analysis

Descriptive analyses were conducted to understand the means and standard devi-
ations of all variables using SPSS version 22 (IBM, Armonk, NY, USA). To identify and
describe the lifestyle profiles of community-dwelling middle- and older-aged adults, LPA
was used for analysis using Mplus 8.4 (Muthén & Muthén, Los Angeles, CA, USA) [15]. To
conduct this analysis and obtain latent profiles, the following lifestyle factors were used:
low-intensity, moderate-intensity, and high-intensity physical activity, ADL, leisure, social
activity, work, and education, as well as carbohydrate, protein, and fat intake. Missing data
were imputed for the LPA using full-information maximum likelihood estimation [30,31].

Initially, we started with a two-profile solution and increased the number of extracted
profiles until the model fit no longer improved [32]. To determine the optimal number of
latent profiles, statistical and theoretical criteria were comprehensively considered [32].
Model fit was assessed using Akaike information criterion (AIC) statistics, the Bayesian
information criterion (BIC), and the sample-size-adjusted Bayesian information criterion
(SS-ABIC), with lower values indicating a better fit. The Lo–Mendell–Rubin-adjusted
likelihood ratio test (LMR-LRT) was also used as a statistical criterion to compare k group
models to k−1 group models, where the simpler model is the null model, and show that
lower values have a better model fit [33]. Additionally, entropy, which is defined as the
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accuracy of individual assignments to different groups, was assessed. For the entropy,
values higher than 0.70 and close to 1 are preferred [34].

Univariate analysis of categorical variables was performed using the chi-square test.
Multinomial logistic regression was performed to test the association between the identified
lifestyle latent profiles (reference group = class 1) and any other variables. A p-value < 0.05
was regarded as statistically significant.

3. Results
3.1. Characteristics of the Study Population

The sociodemographic characteristics of the participants are presented in Table 1. Of
the study participants, there was an even sex distribution, with 50.4% males and 49.6%
females. Regarding age groups, individuals aged 55–64, 65–74, and over 75 made up
84.7%, 14.9%, and 0.4% of the sample, respectively. The mean age was 60.2 years with a
standard deviation (SD) of 4.3. The majority of the participants were educated beyond
college (69.2%) and lived in metropolitan areas (53.4%) (Table 1).

Table 1. General characteristics (N = 569).

Variables N (%)

Sex
Male 287 50.4

Female 282 49.6

Age
(Mean ± SD: 60.2 ± 4.3)

55–64 482 84.7
65–74 85 14.9
>75 2 0.4

Educational attainment

Elementary school 4 0.7
Middle school 9 1.6
High school 161 28.3

College or university 395 69.4

Residential area

Metropolitan 304 53.4
Provincial big city 116 20.4

Small and medium-sized
cities 139 24.4

Countryside 10 1.8

Regular medication intake Yes 291 51.1
No 278 48.9

3.2. Lifestyle Profile Models by Latent Profile Analysis

To identify profiles according to the 11 lifestyle factors, a latent profile analysis was
conducted (Table 2). As the number of latent profiles increased from two to four, the AIC,
BIC, and SS-ABIC gradually decreased from one- to four-class models. Additionally, higher
entropy was demonstrated in all models. However, the p-value of the LMR-LRT in the
four-class model was 0.578, meaning that the four-class model was rejected and a three-
class model (simpler model) was adopted. Therefore, by comprehensively considering
the various statistical criteria above, a model with three latent profiles was selected as the
optimal model.

Regarding lifestyle patterns, community-dwelling middle- and older-aged adults
were classified into three profiles: “inactive and unbalanced lifestyle type”, “basic life
maintenance type”, and “active and balanced lifestyle type” (Figure 1). In Figure 1, the
y-axis is the Likert scales of each lifestyle factor and the x-axis is the lifestyle factors. Figure 2
illustrates the tendencies of the three distinctive lifestyle types.
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Table 2. Model fit statistics of latent profile models (N = 569).

No. of Profiles AIC BIC SS-ABIC LMR-LRT Entropy
Latent Profile Proportions (%)

1 2 3 4

2 16,869.422 17,017.114 16,909.179 503.666 *** 0.904 87.170 12.830

3 16,552.489 16,758.307 16,606.278 336.512 *** 0.956 36.380 54.482 9.139

4 16,404.205 16,656.150 16,472.026 170.050 0.940 30.053 8.436 54.657 6.854

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion; SS-ABIC, sample-sized-adjusted Bayesian informa-
tion criterion; and LMR-LRT, Lo–Mendell–Rubin-adjusted likelihood ratio test. *** p < 0.001.
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The “inactive and unbalanced lifestyle type” profile consisted of 36.4% (N = 207) of the
participants. They demonstrated low levels of physical activity and participation in other
meaningful activities compared to participants in the other profiles. Regarding nutrition,
their protein and fat intake scores were also lower than others’.

The “basic life maintenance type” profile was the largest subgroup, which included
54.5% (N = 309) of the total participants. Participants with this profile demonstrated high
scores in basic life maintenance activities such as ADL, work, and carbohydrate intake
compared to other lifestyle factors.

The “active and balanced lifestyle type” profile was the smallest group, comprising
only 9.1% (N = 52) of the participants. In contrast to other profiles, the participants in this
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group showed overall high scores for most lifestyle factors, including physical activities,
activity participation, and nutrition, compared to participants in the other profiles. They
tended to participate in regular physical activities and various meaningful activities in
daily life as well as consume a balanced diet.

3.3. Characteristics of the Identified Lifestyle Profiles

The demographic characteristics of the three lifestyle profiles are shown in Table 3.
There were statistically significant differences in gender, age, and regular medication intake
among the three profiles. In the “inactive and unbalanced lifestyle type” subgroup, 63.3%
were females and those aged over 65 years of age showed a relatively large distribution.
Compared with other lifestyle profiles, males showed a relatively large distribution in the
“basic life maintenance type” subgroup, and participants aged 55–64 years accounted for
92.6% of this subgroup. For the “active and balanced lifestyle type”, the ratio of male to
female was evenly distributed.

Table 3. Demographic characteristics of identified three different lifestyle profiles.

Variables
Latent Profile (N (%))

χ2

Profile 1 Profile 2 Profile 3

Sex
Male 76 (36.7) 190 (61.3) 21 (40.4)

32.302 ***Female 131 (63.3) 120 (38.7) 31 (59.6)

Age
55–64 150 (72.5) 287 (92.6) 45 (86.5)

40.006 ***65–74 55 (26.5) 23 (7.4) 7 (13.5)
>75 2 (1.0) - -

Educational attainment

Elementary school 2 (1.0) 2 (0.6) -

6.593
Middle school 3 (1.4) 5 (1.6) 1 (1.9)
High school 67 (32.4) 77 (24.8) 17 (32.7)

College or university 134 (64.7) 226 (72.9) 34 (65.4)
No response 1 (0.5) - -

Residential area

Metropolitan 103 (49.8) 177 (57.1) 24 (46.2)

11.501
Provincial big city 53 (25.6) 52 (16.8) 11 (21.2)
Medium-sized city 45 (21.7) 77 (24.8) 17 (32.7)

Countryside 6 (2.9) 4 (1.3) -

Regular medication intake Yes 122 (58.9) 141 (45.5) 28 (53.8)
9.158 **No 85 (41.1) 169 (54.5) 24 (46.2)

Profile 1: inactive and unbalanced lifestyle type; profile 2: basic life maintenance type; and profile 3: active and balanced lifestyle type.
** p < 0.01; and *** p < 0.001.

Table 4 presents the results of the profile comparisons of loneliness (KGLS) and quality
of life (WHOQOL). Statistically significant differences were observed among the three
profiles. The level of loneliness was lower in profile 3, which was the “active and balanced
lifestyle type”, in comparison to profiles 1 and 2. The average quality of life was higher in
profile 3 than in the other profiles.

Table 4. Profiles comparison on mental health and quality of life.

Variables
Latent Profile (M (SD))

F
Profile 1 Profile 2 Profile 3

Loneliness (KGLS) 35.63 (3.83) 35.53 (3.68) 37.54 (4.94) 6.14 **

Quality of life (WHOQOL) 82.17 (16.05) 83.00 (15.78) 92.50 (16.20) 9.17 ***
Profile 1: inactive and unbalanced lifestyle type; profile 2: basic life maintenance type; and profile 3: active and
balanced lifestyle type. ** p < 0.01; and *** p < 0.001.

3.4. Association between Lifestyle Profiles and Quality of Life and Mental Health

To analyze the association between lifestyle profiles and other variables, multinomial
logistic regression analyses were conducted (Table 5). A p-value < 0.05 was regarded as
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statistically significant. Analyses were conducted with each of the three latent profiles as
the reference group to determine how each variable contributed to the composition and
differentiation between the latent profiles. Middle- and older-aged adults of higher age
(p < 0.05) and lower quality of life (p < 0.001) were more likely to fall in the “inactive and
unbalanced lifestyle type” rather than the “active and balanced lifestyle type”. Furthermore,
people with a lower quality of life level (p < 0.001) were more likely to be the “basic life
maintenance type” compared to the “active and balanced lifestyle type”. Being male
(p < 0.001) and of higher age (p < 0.001) were related to classification as a member of the
“inactive and unbalanced lifestyle type” rather than the “basic life maintenance type”.

Table 5. Association between lifestyle profiles and other variables.

Variables B SE OR 96% CI

Profile 3 vs.

Profile 1

Sex −0.155 0.317 0.856 0.460–1.595
Age 0.092 * 0.038 1.096 1.017–1.180

Educational attainment −0.035 0.271 0.966 0.568–1.644
Residential area −0.106 0.170 0.899 0.645–1.254

Regular medication intake 0.207 0.312 1.230 0.667–2.268
Loneliness (KGLS) −0.073 ** 0.026 0.929 0.883–0.978

Quality of life (WHOQOL) −0.043 *** 0.011 0.957 0.938–0.978

Profile 2

Sex 0.849 ** 0.306 2.337 1.284–4.256
Age −0.074 0.038 0.929 0.862–1.002

Educational level 0.221 0.267 1.247 0.739–2.105
Residential area −0.202 0.165 0.817 0.592–1.128

Regular medication intake −0.335 0.301 0.715 0.397–1.289
Loneliness (KGLS) −0.064 * 0.025 0.938 0.892–0.985

Quality of life (WHOQOL) −0.040 *** 0.010 0.961 0.941–0.980

Profile 2 vs.

Profile 1

Sex −1.004 *** 0.185 0.366 0.255–0.527
Age 0.165 *** 0.024 1.180 1.126–1.236

Educational level −0.255 0.163 0.775 0.562–1.067
Residential area 0.096 0.101 1.100 0.902–1.342

Regular medication intake 0.543 ** 0.182 1.720 1.205–2.456
Loneliness (KGLS) −0.009 0.014 0.991 0.964–1.019

Quality of life (WHOQOL) −0.003 0.006 0.997 0.986–1.008

Note. Reference group: gender (female). Regular medication intake (no). Profile 1: inactive and unbalanced lifestyle type; profile 2: basic
life maintenance type; and profile 3: active and balanced lifestyle type. B = the unstandardized beta, SE = Standard error, OR = odds ratio,
CI = confidence interval. * p < 0.05; ** p < 0.01; and *** p < 0.001.

4. Discussion

This study aimed to use multi-faceted lifestyle factors to identify lifestyle profiles
of community-dwelling middle- and older-aged adults using LPA and examined demo-
graphic characteristics, mental health, and quality of life associated with lifestyle profiles.
It illustrated that community-dwelling middle- and older-aged adults in South Korea
can be classified into three distinct lifestyle profiles: “inactive and unbalanced lifestyle
type” (36.4%), “basic life maintenance type” (54.5%), and “active and balanced lifestyle
type” (9.1%). The findings of this study demonstrate that older adults in the community
are not a homogeneous group; rather, there are substantial dissimilarities in terms of
lifestyle patterns.

In 2011, Heroux et al. [15] found that two lifestyle classes exist by using four indicators
(diet, fitness, smoking, and drinking) through latent class analysis. Results from this
study showed that participants in class 1 were characterized by a higher probability of
partaking in each of the four unhealthy lifestyle behaviors than participants in class 2. In
2014, Södergren et al. [30] supported these findings; they examined the lifestyle patterns of
retirement-age adults and found two distinctive classes: healthy lifestyle and less healthy
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lifestyle. Eating habits, physical activity, sedentary behaviors, and tobacco and alcohol
consumption were the indicators in that study [30]. Previous studies have analyzed lifestyle
patterns by using limited factors such as exercise, diet, smoking, and drinking [15,30].
However, as lifestyle is characterized by various factors such as physical activity, activity
participation, and nutrition [18,19,31], other lifestyle indicators should be included to
understand multi-faceted lifestyle patterns. Thus, in this study, 11 factors were included
to identify the lifestyle profiles of middle- and older-aged adults, and three multi-faceted
lifestyle profiles were identified.

Profile 1, the “inactive and unbalanced lifestyle type”, comprised mainly of females
aged 55 to 64 years, and was characterized by physical inactivity, low levels of activity
participation, and lower nutrient intake. In contrast, profile 2, the “basic life maintenance
type”, comprised mostly of males aged between 55 and 64 years who have a high level of
education. From these results, it can be shown that sex and age are important factors that
can affect personal lifestyle patterns. Moreover, these findings were revealed from previous
studies that demonstrated the association between sex, age, and lifestyle patterns [35–37].

Regarding the association between lifestyle profiles and quality of life and mental
health, our findings are consistent with previous studies that have examined lifestyles of
the elderly [18,33,34]. In terms of physical activity as one of the lifestyles, much of the
literature has illustrated that participating in physical activity regularly and actively is able
to increase significantly quality of life and mental health in older adults [38–40]. In addition,
in the present study as well, profile 3, which participated in various physical activities
actively, demonstrated a statistically significant higher score for quality of life compared
to other groups. These findings suggest that encouraging middle- and older-aged adults
to participate in various physical activities in their daily life is essential to improve their
quality of life [41,42].

This study found that community-dwelling middle- and older-aged adults in profile
3 have a higher level of quality of life compared to those in the other groups. These
findings reinforce studies in the literature that suggest a healthy lifestyle is positively
related to quality of life [18,33,34]. Regarding loneliness, people in profile 3 demonstrated
a lower level of loneliness than those in the other profiles. Previous studies also found
that an unhealthy lifestyle is negatively related to loneliness [43,44]. Therefore, this study
showed that Quality of Life (QoL) and loneliness are associated with the lifestyle profiles
of community-dwelling middle- and older-aged adults.

This study makes it possible to establish several suggestions in terms of public health.
It has demonstrated the importance of considering factor groupings in preventive health
interventions. When considering the association between quality of life, loneliness, and
multi-faceted lifestyles, focusing on factors such as exercise, diet, smoking, and alcohol
consumption no longer seems to be sufficient when developing public health services for
community-dwelling middle- and older-aged adults. Therefore, it is necessary to consider
multi-faceted lifestyles to improve mental health and quality of life. Similarly, differences in
demographic characteristics should also be considered. For example, this study shows that
middle- and older-aged females are more vulnerable to inactive and unbalanced lifestyles.
It also provides information on the classification of community-dwelling middle- and
older-aged adults, which could be used to classify and study the middle- and older-aged
adult population. By using LPA, organizations, health policymakers, and other researchers
can understand different lifestyle profiles, and develop and establish target interventions
as well as distribute appropriate resources.

However, the findings of this study do have limitations and should be interpreted
carefully. First, it is an exploratory cross-sectional study that does not reflect trends
over time; thus, further studies over a longer period should be conducted. Second, the
number of people in this study was relatively small, indicating the need for caution in
generalizing the results. Lastly, this study relied on self-reported measures, which may be
susceptible to various errors and biases, such as memory bias. Moreover, due to the lack of
questions on sociodemographic information in the questionnaire, its capacity to analyze
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that what factors influenced the division of these groups was limited. Thus, future studies
should utilize other additional data sources, such as objective measurements conducted
by professionals, and include more detailed sociodemographic questions to improve the
validity and objectivity of the results.

5. Conclusions

This study found that there are specific profiles of community-dwelling middle- and
older-aged adults according to their daily lifestyles. The vast majority of the middle- and
older-aged adults demonstrated low levels of physical activity and meaningful activity
participation, in addition to low consumption of necessary nutrients. Additionally, this
showed a lower level of quality of life and loneliness compared to people in the active
and balanced groups. These findings can be used to identify lifestyle profiles and guide
the development of specific interventions to improve the quality of life and loneliness of
community-dwelling middle- and older-aged adults.
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