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Abstract

Background: Factors influencing the amount of long-term care needed
by the elderly, which are more common in women than men, include
lifestyle habits, physical, mental, and social health, as well as frailty and
decreased exercise frequency. However, the causal relationships, including
socioeconomic status as a background factor, remain unclear. In this study,
the level of long-term care needs was designated as the dependent variable.
A follow-up survey was conducted, utilizing educational background
and annual income as underlying factors, to analyze physical, mental,
and social health, along with the relationship between preferred diet and
lifestyle habits such as exercise to clarify the underlying structure. The
treatment status of cerebrovascular accidents will also be examined by sex.

Methods: In September 2001, a mail-in survey was carried out among
16,462 elderly residents in the suburbs of Tokyo using a self-administered
questionnaire. The cohort study evaluated the long-term care needs after
three years for 8,162 individuals confirmed to be alive. The analysis
method employed to explore the causal structure of care requirements was
covariance structure analysis.

Results: The study found that women had a significantly greater need
for nursing care compared to men in older age groups. The level of long-
term care needed after three years was only slightly affected by lifestyle
habits, such as how often they exercised. However, the levels of mental,
physical, and social health influenced by lifestyle habits were closely
linked. Additionally, positive lifestyle habits and three health factors
were influenced by advantageous socioeconomic factors. In other words,
lifestyle habits like diet helped maintain the three health factors, reduced
the number of diseases needing treatment, and ultimately prevented the
need for long-term care. There were no sex differences in the overall
relationship of the structure. In this survey, we were able to explain 45%
of the variance in the coefficient of determination regarding the long-term
care needed after 3 years.

Conclusion: The amount of long-term care needed after three years was
minimally influenced by socioeconomic factors and lifestyle choices as
a direct result. The three health indicators remained the most important
factors in preventing diseases, including cerebrovascular accidents, within
the framework of socioeconomic status as a structural basis. Future research
is likely to focus on the index of perception and cognitive functions related
to health and aging, and the causal relationships are expected to become
clearer through randomized intervention studies.
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Background

In a country like Japan, where the population is aging
rapidly, it is vital to focus not only on extending lifespan
but also on reducing the need for extensive long-term care.
Promoting healthy aging helps reduce the caregiving burden
and stabilizes healthcare costs. The total annual cost for
medical and long-term care insurance related to caregiving
exceeds 15.7 trillion yen, making up about 15.3% of the
national budget in 2020[1]. Therefore, maintaining a high
quality of life and living comfortably without requiring
long-term care is essential not only for individuals and their
families but also for easing the financial burden on the entire
country. In response to these challenges, Japan introduced the
"Healthy Japan Plan 21 for Healthy Longevity" in 2000 [2].
The plan encourages promoting oral hygiene, supporting a
balanced diet, and implementing measures to foster healthy
lifestyle habits, including smoking cessation, to achieve
good health and longevity. However, it does not address the
significance of socio-economic factors.

Significant factors associated with maintaining survival
have been reported [3-12]. Lifestyle habits, including how
often people exercise, are key in predicting future survival
outcomes [3]. Additionally, BADL (basic activities of daily
living) and LIADL (instrumental activities of daily living) are
identified as physical frailty factors that influence survival
prognosis [4,5]. Other factors affecting survival include
subjective health status and mental well-being, commonly
referred to as life satisfaction. Studies show that the more
individuals perceive their health and life satisfaction based
on personal judgments, the more likely they are to sustain
survival over time [6,7]. Social health has also been shown to
contribute to survival [8,9]. Socioeconomic factors also play
a crucial role in establishing a solid foundation for good he
alth.

The annual income of older adults depends on the
educational achievements from about 50 years ago. In our
follow-up study of seniors, we found that higher yearly
income was significantly linked to longer survival[10]. As
a related factor in preventing the need for long-term care,
Komeji et al. analyzed 532 elderly individuals who used home
services and found that the level of need for long-term care
was significantly associated with undernutrition, as indicated
by lower BMI [11]. Based on previous research by Ng et
al. [12] and Lorenzo et al. [13], lifestyle habits, including
exercise frequency and dietary choices, influence long-term
care needs. However, the exact cause-and-effect relationship
is not fully clear, especially when considering background
socioeconomic status and mental, physical, and social
health. To ensure proper care levels and prevent treatable
diseases such as cerebrovascular accidents, understanding
the causal link between socioeconomic status and healthy
lifestyle choices could help prioritize socioeconomic factors
for targeted interventions. There are very few reports on
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such structural studies. One reason is that Germany, Japan,
and South Korea are developed countries with long-term
care insurance systems, and these are not universal systems
worldwide.

It has been observed that women require more nursing
care than men. Additionally, the gap between average life
expectancy and the need for long-term care was 8.84 years
for men and 12.35 years for women in 2016. Therefore, the
amount of long-term care women need is a significant health
issue. However, the actual status of nursing care needs by
gender and related factors remains unclear. regarding the high
level of nursing care women require, the Ministry of Health,
Labor, and Welfare of Japan reported that women exercise
less frequently than men by a certain percentage. Additionally,
factors such as cerebrovascular accidents, dementia, and
frailty are linked to the need for long-term care[11,12,13].
However, the causal relationships, including socioeconomic
factors affecting the connection between exercise frequency,
cerebrovascular events, cognitive decline, and care needs
later in life, have not been clearly established.

Therefore, this study aims to evaluate the physical,
mental, and social health of elderly individuals living in the
suburbs of Tokyo, as well as their lifestyle habits that may
influence the level of long-term care required three years
later. It seeks to clarify the relationship between these factors
and socioeconomic variables across genders. If the study's
hypothesis is confirmed, it will help explain the importance
of socioeconomic factors that underlie the three controllable
aspects of health and lifestyle. In particular, this could aid
efforts to prevent the need for long-term care from a gender
perspective in an effective and systematic manner.

Materials and Methods
Research Subject

In September 2001, we conducted a questionnaire survey
among all elderly individuals aged 65 and older living at
home in suburban Tokyo, specifically in Tama City, Japan.
Of the 16,462 eligible elderly individuals, 13,066 (79.4%
response rate) provided informed consent to participate in
the study and returned the self-administered questionnaire
by mail. In September 2004, we mailed a second identical
questionnaire to the respondents. A total of 8,558 participants
responded (505 had moved, 914 were deceased, and 4,089
did not respond). We followed up with all participants until
August 31, 2007. We analyzed 8,162 subjects, including
3,851 males and 4,311 females, aged 65 to 84 at the time of
the first survey, who were able to determine their need for
long-term care 3 years later.

Research Area

The city selected for this study partially developed as a
commuter town to support the increasing number of workers
and their families in the metropolitan Tokyo area from the
1970s to the 1990s, an era characterized by Japan's significant
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economic growth. Most residents were middle class, and the
city’s total population was 145,862 as of 2000, with 11.1
percent of residents aged 65 or older.

The Questionnaire and Measures
Socioeconomic Status

Standardized questions were validated in these surveys
to assess health status and lifestyle. In 2001, socioeconomic
status was evaluated based on education level and annual
income. Educational attainment was classified into three
categories: high school graduates, junior college graduates,
and those with degrees beyond college, as well as respondents
who did not answer. Annual marital income levels were
divided into four categories: less than one million Japanese
yen (equivalent to less than US$6,667, with 1 US$ = 150
yen), less than three million yen, less than seven million
yen, and more than seven million yen in 2001. We included
educational background, annual marital income, age, and
height as additional variables to analyze socioeconomic status.
A certain amount of height growth signifies a prosperous and
healthy childhood experience. Height has been shown to be a
highly valid indicator of survival prognosis after about half a
century [14, 15]. According to Jousilahti et al. [14], a follow-
up study involving 31,199 adult residents in Eastern Finland
tracked participants for 15 years, revealing that shorter height
was linked to a higher overall mortality rate. Similarly, the
survival duration of 13,460 older adults in our country’s
suburbs is being monitored over three years. As a result, it
was reported that the mortality rate of males with a BMI of
less than 19 and females shorter than 150 cm was significantly
higher than that of the taller group [15].

Lifestyle and Diet

Healthy lifestyle factors were identified as beneficial
habits that were significantly associated with the number of
survival days over 6 years. Our analyses indicated that the
habits linked to increased survival days included daily alcohol
consumption, never smoking (even in the past), sleeping less
than 9 hours per night, exercising more than once a week,
and maintaining a BMI greater than 20. We assessed these
healthy lifestyle habits on a scale from 0 to 5, with higher
scores indicating a more advisable lifestyle [3]. Our analyses
identified healthy dietary habits as follows: consuming meat,
eggs, and blue-backed fish 1 to 4 days per week; eating soy
foods, dairy products, and fruits more than 3 days a week;
consuming vegetables more than 5 days a week; and having
breakfast every day. Lastly, we calculated a dietary health
score based on the consumption of the four recognized healthy
food categories (three points for each type), ranging from 0 to
12, where a higher score indicates healthier nutritional habits
[16].

Three Health Factors

The three health-related dimensions examined in our study
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included physical, mental, and social health components.
Physical health parameters consisted of basic activities of
daily living (BADL) [4] and instrumental activities of daily
living (IADL) [5]. Three questions assessed the BADL score:
“Can you go to the toilet by yourself?” “Can you take a bath
by yourself?” and “Can you walk outside?” Individuals
received one point for each function they could perform,
with overall scores ranging from 0 to 3, where higher scores
indicated greater basic activity competence. The IADL score
was measured through five questions related to instrumental
activities: “Can you buy daily necessities by yourself?”, “Can
you cook daily meals by yourself?”, “Can you deposit and
withdraw money from a bank account?”, “Can you complete
documents related to insurance and pensions?”’, and “Can
you read books and newspapers?” [5]. Since the [ADL was
scored similarly to the BADL, total scores ranged from 0
to 5, with higher scores indicating a greater capability in
instrumental activities. Mental health was self-reported as a
subjective health measure in 2001. The question was, “Do
you think you are healthy?” There were four choices: very
healthy, moderately healthy, not so healthy, and not healthy
[6]. The life satisfaction question was, “Are you satisfied with
your daily life?” There were three choices: very satisfied,
moderately satisfied, and unsatisfied. Scores ranged from 1
to 3 [7]. Social health was assessed by considering factors
like going outdoors and communicating with neighbors.
The question examined how often participants go outside:
“How often do you go outside, including around your
neighborhood?” Responses ranged from less than once a
month to more than 3 to 4 times a week [8]. Communication
within the neighborhood was measured by asking, “How
often do you communicate with your friends or neighbors?”
Scores ranged from seldom to once a month to 3 to 4 times a
week and almost daily, using a scale from 1 to 4 [9].

Treated Diseases

The conditions most strongly associated with decreased
survival after 6 years include hypertension, cerebrovascular
disease, diabetes, heart disease, and liver disease.
Consequently, the score for the number of treated conditions
ranges from 0 to 5 points.

Bedridden Status

The level of bedridden status was used to evaluate
the health conditions of the elderly three years later. This
evaluation employed a public tool developed by the Japanese
Ministry of Health, Labor, and Welfare. The tool includes
six levels, from the least severe (requiring mild support) to
the most severe (needing comprehensive care and support).
In our analysis, a respondent who received no care scored
zero, a respondent at the least severe level scored one, and
a respondent at the most severe level scored six. In this
article, we refer to it as Bedridden Status, but it is considered
synonymous with long-term care needs.
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Data Analysis

Data were analyzed using the Statistical Package for the
Social Sciences (SPSS) and AMOS Version 28.0 software
(IBM, New York, USA). The relationships between categories
were determined using the chi-square test or the Kendall t
test, and quantitative comparisons were performed using a
one-way analysis of variance. To clarify the causal structure
of the hypothetical model with latent variables, covariance
structure analysis [17, 18] was employed. The latent variables
used in the model were identified through exploratory factor
analysis conducted with the varimax rotation method and
the maximum likelihood estimation approach. In the causal
structure analysis, the goodness-of-fit indices of the model
included NFI (Normed Fit Index), IFI (Incremental Fit Index),
and RMSEA (root mean square error of approximation)
[17, 18]. All estimates were standardized constants, and
statistically significant differences were defined as those with
a p-value of 5% or less.

Result
Target Audience

A total of 8,162 people were analyzed, including 3,851
men and 4,311 women.

The proportion of nursing care needed was compared by
gender and age in the 65-74 age group and the 75-84 age
group. The results showed that women had a significantly
higher proportion of long-term care needs than men among
the late elderly (Table 1).

Relationship Between the Degree of Need for Long-
Term Care and Each Explanatory Factor After 3
Years, Gender

The need for long-term care after three years was
significantly related to all 13 explanatory factors in this study.
In other words, higher annual income and greater height,
along with more favorable conditions in the other 11 factors,
were associated with a noticeably lower level of nursing
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care needed after three years. These relationships were also
observed for gender. However, the one-way ANOVA showed
that as the educational level exceeds college, the required
amount of long-term care increases for both men and women
compared to those with lower education. Additionally,
women needed significantly more long-term care than
individuals earning less than 1 million yen, especially in the
group earning 7 million yen or more. We also identified the
factors most closely linked to the need for long-term care at
the three-year mark and examined the causal relationships
among the 13 items using covariance analysis.

Causal Structure Based on Each Explanatory Factor
That Defines the Need for Long-term Care After 3
Years Search for Latent Variables in Covariance
Structure Analysis Using Factor Analysis

In this analysis, we performed an exploratory factor
analysis with the maximum likelihood method and Promax
oblique rotation (Table 3). The factor analysis revealed
that the first factor represents "socioeconomic status" and
includes educational attainment, annual marital income,
age, and height, classifying these variables as latent factors.
The second factor relates to subjective health and disease
treatment. Lifestyle and diet scores are termed "lifestyle and
diet scores." IADL, BADL, going outside, and contact with
neighbors are grouped into three health-related factors, along
with life satisfaction. The combined squared loadings of these
factors account for 32.4%. The Cronbach's alpha coefficient
for "socioeconomic status" is 0.084, and for "Lifestyle Score
and Diet Score," it is 0.32 (Table 3).

Structure of Related Factors Determining the Level
of Long-Term Care Needs

Based on hypothetical models derived from latent variables
identified through exploratory factor analysis, the best-fitting
model was selected according to the modified index. The
fit indices were NFI = 0.770, IFI = 0.775, and RMSEA =
0.044, as shown in Fig. 1. This method demonstrated strong
compatibility and was chosen as the final structure diagram of
associations, supported by the literature [17,18].

Table 1: Bedridden status by age and sex.

Bedridden Status Three Years Later

Non of Bed Bedridden Total
Ridden status status

2777 111 2888
Men 65-74

96.2% 3.8% 100.0%

2786 130 2916
Women 65-74

95.5% 4.5% 100.0%

5563 241 5804

Total
95.8% 4.2% 100.0%

x2=1,38 P=0.134

Bedridden Status Three Years Later

Non of Bed Bedridden Total
Ridden status status
776 90 866
Men 75-84

89.6% 10.4% 100.0%

1027 208 1235

Women 75-84

83.2% 16.8% 100.0%

1803 298 2101

Total

85.8% 14.2% 100.0%

x?=17.39 P<0.001
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Table 2: The Relationships between the Bedridden Status Three Years Later and Correlational Observed Factors by Sexes.

Men Women
None of Bed Bedridden None of Bed Bedridden
Ridden status status P Ridden status status P
Educational Graduated from senior N o ) o o )
Background high school 819(92.6%) 65(7.4%) 0.034 1,761(89.7%) 203(10.3%) 0.091

Graduated from

R 1,121(96.0%) 47(4.0%) P=0.046 1,523(95.2%) 76(4.8%) P<0.001
vocational school

Graduated from

colloge 1,403(95.2%) 71( 4.8%) 218(93.2%) 16( 6.8%)

Yealy Income <1million yen 72(93.5%) 5(6.5%) 347(86.8%) 53(13.3%)
1milion-3 million yen 1,064(92.4%) 88(7.6%) -0.082  1,456(91.1%)  142(8.9%) -0.084
1milion-7milion yen 1,759(96.0%) 73(4.0%) P<0.001 1,232(94.8%) 67(5.2%)  P<0.001

>7million yen 382(97.7%) 9( 2.3%) 200(93.5%) 14( 6.5%)

°°m"‘vt‘i't‘li1°a“°“ seldom 1,066(91.3%)  102(8.7%) 727(842%)  136(15.8%)
the Neighbours once a month 872(97.1%) 26( 2.9%) -0.111 733(92.7%) 58(7.3%) -0.125
three or four a week 1,029(96.3%) 40( 3.7%) P<0.001 1,540(94.8%) 85(5.2%) P<0.001

almost every day 461(93.3%) 8(1.7%) 563(95.1%) 29( 4.9%)

Going Outside less t:‘i:t‘:‘“ce a 95(73.1%)  35(26.9%) 108(65.5%)  57(34.5%)
more than once a 202(86.3%)  32(13.7%) -0.208 249(83.0%)  51(17.0%) -0.216

month

more than three or 3,163(96.5%)  114(3.5%)| P<0.001  3,245(94.3%)  195(5.7%)  P<0.001

four a week

Subjective Health unhealthy 99(63.9)%) 56(36.1%) 139(65.6%) 73(34.4%)
not so healthy 369(89.3%) 44(10.7%) -0.184 491(80.6%) 118(19.4%) -0.247
almost healthy 2,415(96.8%) 81(3.2%)| P<0.001 2,595(95.1%) 135(4.9%)| P<0.001

very healthy 649(97.4%) 17(2.6%) 555(98.4%) 9(1.6%)

Life Satisfaction not satisfied 307(86.7%) 47(13.3%) 270(84.4%) 50(15.6%)
moderately satisfied 715(93.2%) 52(6.8%) -0.116 838(87.5%) 120(12.5%) -0.137
satisfied 2,439(96.4%) 91(3.6%)| P<0.001 2,588(94.7%) 145(5.3%)  P<0.001
ADL 2.93(0.25) 2.51(0.89)| P<0.001 2.90(0.31) 2.61(0.76)| P<0.001
IADL 4.80(0.59) 3.05(1.94) | P<0.001 4.86(0.56) 3.40(1.83)| P<0.001
Treated Diseases 0.62(0.77) 1.03(0.99)| P<0.001 0.52(0.70) 0.93(0.91)| P<0.001
Diet Scores 3.95(2.38) 3.16(2.63) | P<0.001 4.58(2.31) 3.72(2.39)| P<0.001
Lifestyle 2.92(1.11) 1.841(1.17)| P<0.001 2.88(1.01) 2.31(0.98)| P<0.001
Age 70.71(4.74) 74.12(5.94)| P<0.001 71.29(4.97) 75.79(5.39)| P<0.001
Height 163.79(6,72) | 162.44(6,72)| P<0.001 151.10(6,39) | 148.83(8.64)| P<0.001

( )Standardized deviation
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Table 3: Results of exploratory factor analysis.

Socioeconomic Status

Educational Background .736
Height(cm) .527
Ages -.429
Yearly Income .406
Subjective Health 132
Treated Diseases .003
IADL .079
BADL .059
Contact with the Neighbours -.032
Going Outside 107
Life Satisfaction .032
Lifestyle 182
Diet Scores -.023
Cronbach’s alpha 0.084
d4
a3
42 26 .26
) Age
Height groups
33| Educational e
Background 5 51
19 Soci .
= = B oclg::&nsomlc @
Income
01 45
Bedridden
1 Status 2004
03 z1 45 o1 69 xos
Diet
Scores .16 09
Lifestyle & Treated
72 Diet Scores 03 Diseases

Lifestyle 2 17 30
31
é‘D 1 é
Three Health
= Factors

49
21 27 b a 76

24 07 08 23 17 58

Life Contact with
Satisfaction||Neigherboard

Going

Subjective
Outside

Health

| BADL

.28 A7

CMIN=6801.948 P=.000 NFI=.770 IFI=.775
RMSEA=.044 Total

Figure 1: Causal relationship between the degree of need for long-
term care, the three health factors, socioeconomic status, lifestyle,
and dietary scores.

The ellipse represents the latent variable, the rectangle
indicates the observed variable, and the circle is an error
variable. Each number shown by an arrow indicates a
standardized estimate. We also examined items related to
"Socioeconomic Status" ("" means latent variable), "Lifestyle

Treated Diseases

Physical Health | Lifestyle and Diet Scores

.011 .029 -.030
.037 .017 -.118
-.025 -.141 -.055
.033 .009 181
.958 113 .225
-.288 -127 -.097
194 .803 213
.068 415 .051
.100 .052 .529
.095 .293 377
.278 .053 344
.109 .108 312
.032 .030 .209
-0.84 0.42 0.32

and Diet Scores," and "Three Health Factors," which
means each survey item could serve as both a cause and a
consequence. To clarify the causal relationship, we examined
the direction and strength of the relationship across all possible
combinations of variables. We analyzed each combination
and chose the one with the highest standardized estimate.
Consequently, "Socioeconomic Status," "Three Health
Factors," and "Lifestyle and Diet Scores" were identified as
explanatory latent variables. At the same time, [bedridden
Status] ([ ] means observed variable) was designated as the
dependent observed variable after three years.

The standardized coefficients significantly affected
all latent variables. Furthermore, the combined effects of
direct and indirect relationships were assessed together.
Additionally, all links between latent and observed variables
were statistically significant in the Wald test.

Causal Structure of Explanatory Factors for the
Degree of Long-term Care Needed

The comprehensive analysis in Figure 1 shows that the
strongest overall impact on [Bedridden Status in 2004]
came from the recommended combination of "Three
Health Factors" and a "Lifestyle and Diet Score" based on
"Socioeconomic Status." Additionally, the direct effect of
the "Three Health Factors" on [Bedridden Status in 2004] is
-0.69, which accounts for 45% of the factors influencing the
level of long-term care needed.

Direct effects of “socioeconomic factors" and
"lifestyle and diet score" on the Degree of Need for
Long-term Care

The direct effect of "socioeconomic status" on "lifestyle
and diet score" was 0.45. The coefficient of determination
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of the "lifestyle and diet score is 21%. The direct effect on
the need for long-term care after 3 years, as measured by the
"lifestyle and diet score," was 0.01 (Table 4). It is clear that
"Socioeconomic Status" and "Lifestyle and Diet Score" do
not directly influence [Bedridden Status].

Total Effect of Each Explanatory Factor on the
Degree of Need for Long-term Care

The combined effect of the "three health factors" on the
need for long-term care was the most significant, at -0.69.
The total effect of the "lifestyle and diet score" on the need
for long-term care was recorded at -0.21. Similarly, the total
effect of "socioeconomic status" was -0.21 (Table 4). A
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negative standardized estimate indicates a decreased level of
care needed.

The indirect effect of "Socioeconomic Status" on the
"Three Health Factors" through "Lifestyle and Diet Score"
was 0.14 (0.45x0.31). 18% of the "Three Health Factors"
were explained (Figure 1).

Gender differences in the need for long-term care

The need for nursing care was higher among women than
men over 75 years old. However, there was no significant
gender difference in the impact of the 13 items used to assess
the need for long-term care.

Table 4: Direct and total effect on [Bedridden Status] by “Three Health Factors” and “Socioeconomic Status” by sex.

Men Women Total

“Socioeconomic Status”= [Bedridden Status | 0.08 -0.03 0.01

“Socioeconomic Status ”"="Three Health Factors” 0.04 0.18 0.18

“Socioeconomic Status ”"=“Lifestyle and Diet Scores” 0.51 0.59 0.45

Standardized “Lifestyle and Diet Scorse”= [Bedridden Status | 0.00 0.01 0.01
Direct Effect “Lifestyle and Diet Scores ”=*“Three Health Factors” 0.48 0.36 0.31
“Lifestyle and Diet Scores”= [Treated Diseases | 0.10 0.02 0.01

“Three Health Factors”= [Bedridden Status | -0.74 -0.66 -0.69

“Three Health Factors”= [Treated Diseases | -0.40 -0.26 -0.30

[Treated Diseases| = [Bedridden Status ] -0.11 -0.02 -0.05

“Socioeconomic Status”=="“Three Health Factors” 0.28 0.36 0.32

“Socioeconomic Status”== [Treated Diseases | -0.06 -0.08 -0.08

Standardized “Socioeconomic Status”== [Bedridden Status | -0.13 -0.65 -0.21
Total Effect “Lifestyle and Diet scores”== [Treated Diseases | -0.10 -0.08 -0.20

“Three Health Factors”== [Bedridden Status | -0.70 -0.65 -0.69

“Lifestyle and Diet scores”== [Bedridden Status | -0.35 -0.22 -0.21

“ ”:Latent variable, ] : Observed variable, =: Direct Effect. =>=:Total Effect

Discussion

Causal Relationship on the Degree of Need for
Nursing Care

This study revealed, for the first time worldwide, that
socioeconomic factors are a primary and fundamental
influence on long-term care needs. Lifestyle and health factors,
including diet, supported by advantageous socioeconomic
conditions, played a significant role in this context. Instead
of directly determining the necessary level of care through
regular exercise and nutrition, the study showed indirect
effects by maintaining three key health indicators while
simultaneously lowering the number of diseases requiring
treatment. Favorable socioeconomic conditions create a
strong foundation, and maintaining healthy lifestyle habits
leads to better health outcomes. This can help reduce the
need for long-term care by decreasing the occurrence of
cerebrovascular accidents. The coefficient for determining the
need for long-term care after three years was 45% (Figure 1).

To reduce the level of care needed, it is crucial to address
the underlying socioeconomic factors across multiple family
generations, ensure a sufficient food supply, and encourage
healthy lifestyle choices that positively impact health.
Additionally, it is essential to foster physical, mental, and
social well-being.

It is estimated that maintaining the survival rate across
generations of children, due to high family stature, is
influenced not only by the excellent genetics of the parents
but also by the desired growth trajectory after birth [14,15].
The influence of parents after birth is often referred to as
a "meme." While genetic factors are beyond our control,
memes can be managed, and family support after birth
should also be recognized as a vital part of family education.
Future research is expected to clarify the external validity
of this study, not only for reproducibility but also through
intervention studies focused on the recommended family
socioeconomic status.
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The Importance of Lifestyle Habits and Three
Health Factors to Prevent the Need for Long-term
Care

It was reported that a low BMI, considered an indicator of
undernutrition, is linked to the survival days [15]. The study
by Komeji et al.[11] was supported by follow-up research, as
mentioned in this article.

It has been reported that dementia increases the need
for long-term care. However, this survey did not include
a highly reliable measure, such as the Mini-Mental State
Examination (MMSE), which is used to diagnose cognitive
function medically. When we examined and analyzed IADL,
which is linked to cognitive function, it became clear that it
is a significant factor in determining the need for long-term
care after three years. Future research should systematically
investigate cognitive function, such as an MMSE [19].

It has been confirmed that the desirability of education, a
socioeconomic factor, contributes to a couple's income and
their ability to support daily life, which in turn improves the
three health factors and ultimately helps prevent caregiving.
Socioeconomic factors such as age, height, and educational
background are difficult to control. In comparison, annual
income is the most controllable factor [10]. Follow-up
studies of older adults have shown that higher yearly
income, supported by education, is associated with longer
survival times. However, there is a limit to this relationship.
Specifically, once the yearly family income of an elderly
couple reaches 4.5 million yen, no additional benefits are
observed. The income threshold for elderly individuals living
in rural areas is 2.5 million yen [10].

Our cohort study found that the primary factor influencing
survival days was the patient's recommended socioeconomic
status, particularly access to a family dentist. Additionally,
socioeconomic factors are key drivers that affect the reduction
of treatable diseases through lifestyle choices and help
maintain mental, physical, and social well-being. Choosing
only a family dentist instead of a family physician was
significantly linked to longer survival[19]. We can estimate
that similar results might occur if the dependent variable is
the level of nursing care instead of the number of days alive.

In this study, we focus solely on the causal structural
effect on the level of care needed after 3 years. Future
research is expected to examine the "three health factors,"
"socioeconomic status," and "life score/diet score" at different
times to better understand the actual causal structure rather
than just the associated structure.

Additionally, randomly selecting subjects is crucial
for enhancing the external validity of research findings
and ensuring reproducibility. There are also challenges
concerning survey indicators. All explanatory factors, except
for the level of long-term care needs, rely on self-reports. In
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future surveys, the indicators to be evaluated are expected to
include examining the causal relationship between the level
of long-term care needs and objective indicators obtained
from medical examinations. Moreover, to improve the
determination coefficient of the degree of long-term care
required, which is a dependent variable, it is important to
clarify not only the frequency of exercise but also its intensity
and duration. Schlitzer et al. studied 1,485 patients admitted to
acute geriatric units in Germany, including those with MMSE
scores, and reported that daytime sleepiness was associated
with in-hospital falls among elderly patients [20]. This study
found that survival rates were significantly lower in the group
that slept more than 9 hours. Therefore, we focused on sleep
durations of less than 9 hours as a preferred lifestyle choice.
In the future, it was suggested that drowsiness could be added
as a new survey item to help improve the determination
coefficient of dependent variables.

Sapporo et al. [21] conducted intervention studies focused
on the subjective health of older adults in the community.
Their results showed that health education interventions aimed
at improving subjective health over 18 months were more
effective at preventing institutional admissions and deaths
than those in the control group. Therefore, future practical
support for preventing long-term care needs in older adults
should emphasize the importance of maintaining subjective
health. However, it should be recognized that maintaining
subjective health is influenced by positive lifestyle habits,
which are in turn affected by socioeconomic factors.

According to the community program recommended by
the WHO, the program should include various supportive
elements, such as a living environment that encourages
physical activity, promotes healthy eating habits, fosters
psychological well-being, and facilitates social engagement,
taking into account socioeconomic status [22].

Additionally, this survey does not examine perceptions
of aging and health awareness, which have been reported in
previous studies, as shown below [23-25]. Shirai et al. found
that maintaining a positive outlook is linked to a lower risk
of requiring long-term care [23]. Major previous studies
have mainly focused on scales related to the significance of
aging, demonstrating predictive validity for survival and life
satisfaction, as noted by Tully-Wilson et al. [24]. A positive
attitude toward retirement is also connected to better survival
rates [25]. Including questions about perceptions of aging
and health awareness in future surveys is likely to boost
the coefficient of determination for the three health factors,
as well as lifestyle habits, and ultimately, the coefficient of
determination for bedridden status could increase by more
than 45%.

This analysis indicated that late-stage elderly women
need more long-term care. However, there were no gender
differences in the main factors that influence the amount of
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care required. The main reason might be a genetic factor
that allows women to live longer than men, but this is a
topic for future research. Moving forward, it is anticipated
that randomized intervention studies using objective health
indicators will help clarify the causal relationship behind
preventing the need for long-term care. This is because no
intervention studies have yet reported establishing a control
group based on the level of care needed. The dependent
variable in this study was the need for long-term care. In
future research, we should examine not only the need for
long-term care but also healthy longevity, including the
duration of individual survival.

Conclusion

The amount of long-term care required after three
years was minimally influenced by socioeconomic factors
and lifestyle choices directly. The three health indicators
remained the most significant factors in preventing diseases,
including cerebrovascular accidents, within the context
of socioeconomic status as a structural foundation. Future
research is likely to incorporate the index of perception
and cognitive functions related to health and aging, and the
causal relationships are expected to become clearer through
randomized intervention studies.
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