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Abstract: Promoting subjective well-being is a crucial challenge in aging societies. In 2022, we
launched a community-based intervention trial (the Chofu-Digital-Choju Movement). This initiative
centered on fostering in-person and online social connections to enhance the subjective well-being of
older adults. This paper describes the study design and baseline survey. This quasi-experimental
study involved community-dwelling older adults aged 65–84 years in Chofu City, Tokyo, Japan.
A self-administered questionnaire was distributed to 3742 residents (1681 men and 2061 women),
and a baseline survey was conducted in January 2022. We assessed subjective well-being (primary
outcome); psychosocial, physical, and dietary factors; and the use of information and communication
technology variables (secondary outcomes) among the participants. After the intervention involving
online classes, community hubs, and community events, a 2-year follow-up survey will be conducted
to evaluate the effects of the intervention, comparing the intervention group (participants) with
the control group (non-participants). We received 2503 questionnaires (66.9% response rate); of
these, the analysis included 2343 questionnaires (62.6% valid response rate; mean age, 74.4 (standard
deviation, 5.4) years; 43.7% male). The mean subjective well-being score was 7.2 (standard deviation,
1.9). This study will contribute to the development of a prototype subjective well-being strategy for
older adults.

Keywords: subjective well-being; intervention; older adults; isolation; internet

1. Introduction

Japan’s demographic landscape has shown notable progression toward an aging
society, with the proportion of the population aged ≥65 years estimated to reach 30%
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by 2025 [1]. Aging is associated with worsening self-rated health status [2], cognitive
impairment [3], and various life events such as bereavement [4,5]. Within this context,
subjective well-being is a crucial factor in aging. Well-being is defined as the state where
individuals realize their abilities, cope with the normal stresses of life, function productively,
contribute to their community, and find contentment [6]. Notably, older adults with high
levels of subjective well-being tend to exhibit lower risks of frailty and mortality [7–9].
Therefore, it has become imperative to maintain and improve the subjective well-being
of older adults in aging societies, aiming to extend their healthy lifespans and overall
life expectancy.

Social networks are the determinants of higher subjective well-being. Frequent contact
with friends, emotionally positive exchanges, enjoyment, and shared good experiences
can contribute to an individual’s subjective well-being [10]. Moreover, psychological inter-
vention programs involving social interactions positively affect subjective well-being [11].
There are four key strategies identified by Suragarn et al. for enhancing social connections
among older adults: (1) multi-generational programs, (2) aging-friendly communities,
(3) group-based physical activity approaches, and (4) the use of information and commu-
nication technology (ICT) [12]. Of these, ICT use warrants particular attention because of
its indirect influence on well-being by enhancing social capital [13], which is a feature of
social organizations such as networks, norms, and social trust that facilitate coordination
and cooperation for mutual benefit [14].

While prior community-based interventions aimed at improving the subjective well-
being of older adults have been implemented [15–17], none have been community-based
with ICT use, to the best of our knowledge. In this context, this study aims to assess
the effect of a community-based intervention on improving subjective well-being among
the older Japanese population. Accordingly, we launched a study project in 2022 and
implemented a multi-component intervention based on strategies to create both in-person
and online social connections.

In this study, we describe the study design and baseline characteristics of the partici-
pants of the intervention launched in 2022.

2. Materials and Method
2.1. Study Design, Study Setting, and Participants

The Chofu-Digital-Choju (CDC; Choju means longevity in Japanese) movement is a
quasi-experimental study [18] spanning from January 2022 to March 2024, conducted in
collaboration with industry, academia, and the government. The CDC movement aims
to foster in-person and online social connections to enhance the subjective well-being of
older adults. In January 2022, a survey was conducted by mailing a self-administered
questionnaire to collect baseline data for the intervention study. A subsequent follow-up
survey, following up on the baseline measurements, is scheduled for a 2-year period.

The study population comprises community-dwelling individuals aged 65–84 years
as of 1 October 2022, living independently in two districts of Chofu City, Tokyo, Japan.
Individuals older than 85 years were excluded since the response rate that can be employed
was extremely low, according to a previous study [19]. These districts were selected through
consultation with city and social welfare council employees based on previous surveys and
demographic trends. Chofu City, located in the middle of Tokyo (Figure 1), had a population
of 238,311 (115,964 men and 122,347 women) as of 1 October 2021, with 51,536 individuals
(22,018 men and 29,518 women) aged ≥65 years, constituting 21.6% of older adults [20].
These districts are located in the south and north of the city, where more than half the
households reside in apartment buildings and detached houses, respectively [21].
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Figure 1. Geographical locations of the study areas (Chofu City, Tokyo, Japan).

The sample size was determined through several steps, as follows: first, a previous
review by Bolier et al. indicated that positive psychology interventions showed an effect
size of 0.34 for subjective well-being [22]. To detect this effect using a t-test, 137 individuals
were required in both the intervention and control groups (with a statistical power of 0.8
and a risk level of 0.05). Second, based on a previous survey [23], we estimated a dropout
rate of approximately 20% over 2 years. Third, the expected valid response rate at baseline
and follow-up was approximately 80%, based on previous baseline surveys [19,24]. The
percentage of participants required in the intervention group was approximately 10% of
the total participants. From these estimates, we calculated a baseline survey sample size of
2675 participants.

Figure 2 illustrates the study flow diagram. The intervention group consists of partici-
pants who received the CDC movement’s intervention, while the control group consists
of those who did not. During the 2-year follow-up survey, we will ask the participants
whether they engaged in any or all of the interventions, including attending online classes,
visiting local community interaction hubs, and joining the community events organized
by us. Subsequently, the participants who received at least one of these interventions will
be categorized into the intervention group in accordance with the responses in the 2-year
follow-up survey.

2.2. Baseline and Follow-Up Surveys

As shown in Table 1, the key measurements included subjective well-being as the
primary outcome and psychosocial function, physical activity and function, use of ICT, and
dietary habits as the secondary outcomes. As additional measures, demographics, socio-
economic status, and medical and lifestyle profiles were collected. The self-administered
questionnaire, mirroring the items from the baseline survey, will be distributed to the
participants, except those who died or relocated from the study area, during the 2-year
follow-up survey.



Healthcare 2024, 12, 322 4 of 12Healthcare 2024, 12, x FOR PEER REVIEW 4 of 13 
 

 

 
Figure 2. Study flow diagram. * Participants will be categorized into either the intervention or con-
trol group based on their response in the follow-up survey regarding prior participation in any of 
the interventions. ** Propensity score matching with a ratio of 1:1 between the intervention and 
control groups will be applied using logistic regression based on the baseline survey. 

2.2. Baseline and Follow-Up Surveys 
As shown in Table 1, the key measurements included subjective well-being as the 

primary outcome and psychosocial function, physical activity and function, use of ICT, 
and dietary habits as the secondary outcomes. As additional measures, demographics, 
socio-economic status, and medical and lifestyle profiles were collected. The self-admin-
istered questionnaire, mirroring the items from the baseline survey, will be distributed to 
the participants, except those who died or relocated from the study area, during the 2-
year follow-up survey. 

Table 1. Summary of the items surveyed at baseline, 2022. 
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1:1 matching** Control group

2-years follow-up survey*

Intervention group

Intervention
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Figure 2. Study flow diagram. * Participants will be categorized into either the intervention or control
group based on their response in the follow-up survey regarding prior participation in any of the
interventions. ** Propensity score matching with a ratio of 1:1 between the intervention and control
groups will be applied using logistic regression based on the baseline survey.

Table 1. Summary of the items surveyed at baseline, 2022.

Primary outcome measures
Subjective well-being

Secondary outcome measures
Psychosocial function

Social isolation
Neighborhood relationships
Social participation
Health literacy (CCHL)
Psychological health (WHO-5)
Depressive mood (GDS-5)
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Table 1. Cont.

Physical activity and physical function
Exercise habits
Frailty status (CL15)
Activities of daily living (TMIG-IC)
Motor Fitness Scale

Dietary habits
Dietary Variety Score
Food Frequency Score
Eating alone

Use of ICT
Type of own ICT
Frequency of Internet usage

Additional measures
Age
Sex
Cohabiters
Years of residence in the neighborhood area
Financial status
Employment status
Chronic musculoskeletal pain (shoulder, low back, knee)
Body mass index (self-rated height and weight)
Drinking and smoking

CCHL: communicative and critical health literacy; WHO: World Health Organization; GDS-5: 5-item version of
the Geriatric Depression Scale; CL15: Check-List 15; TMIG-IC: Tokyo Metropolitan Institute of Gerontology Index
of Competence; ICT: information and communication technology.

2.3. Primary Outcome Measures

Subjective well-being was assessed using the Cantril Ladder, which evaluates people’s
attitudes toward their lives and components in various respects [25]. The scale comprised
an 11-level Likert scale ranging from 0 (lowest) to 10 (highest).

2.4. Secondary Outcome Measures
2.4.1. Psychosocial Function

Social isolation was assessed according to the frequency of outings or contact with
family members, relatives, and friends. Social isolation was defined as contact with others
less than once a week [26]. Neighborhood relationships were assessed using a four-point
scale encompassing “visiting each other”, “standing and chatting”, “exchanging of greet-
ings”, or “none [27,28]”. Additionally, social participation was evaluated based on the
frequency of participation in the following activities or groups more than once a month:
volunteering, civic action, and nonprofit organizations; sports groups; hobbies and learning
groups; senior citizen clubs; neighborhood associations; and others [23].

Psychological aspects include health literacy [29], psychological health [30,31], and
depressive mood [32,33].

2.4.2. Physical Activity and Physical Function

Exercise habits were defined as engaging in any exercise one or more times a week and
recreational walking or walking for transport for 150 min or more a week [34,35]. Physical
function was evaluated according to frailty status [36,37], activities of daily living [38], and
the Motor Fitness Scale [39].

2.4.3. Dietary Habits

Dietary variety and food frequency scores were used to evaluate dietary variety [40,41].
The participants were also asked about their status of eating alone [42].
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2.4.4. Use of ICT

The questionnaire assessed the type of ICT device used weekly or more frequently
and the frequency of Internet usage, such as browsing web pages and exchanging e-
mails [43,44].

2.5. Intervention Overview

The CDC movement aims to improve the subjective well-being of older adults by
creating in-person and online connections. After completing the baseline survey, we will
implement the community-based intervention designed by the CDC movement. This
intervention consists of online classes, community hubs, and community events.

The online classes integrate an intervention approach combining exercises, nutrition,
and cognitive aspects effective in preventing frailty [45]. Additionally, this class employs
the Coimagination Method to foster formal conversation techniques aimed at building
relationships [46,47]. The exercise component involves workouts designed by profes-
sional instructors based on the 10-item muscle training validated in the Japanese Oniishi
Model [48,49]. The Oniishi Model’s muscle training is derived from the 19-item regimen by
Fiatarone et al. [50] and focuses on fundamental movements such as walking and standing.
For safety in an online environment, no specific intensity is designated for the training. The
nutrition component, supervised by nutrition experts, includes lectures on diet and food in-
take for frailty prevention [40]. The lectures center around a mnemonic phrase in Japanese,
“sa-a-ni-gi-ya-ka-ni-i-ta-daku” (‘Let’s eat with diversity’), highlighting the importance and
techniques of consuming a variety of food groups for frailty prevention [23]. The cognitive
aspect involves cognitive enhancement activities led by trainers, such as finger exercises
and short-term memory stimulation. The Coimagination Method, designed for equitable
participation in communication, comprises two phases, as follows: participants explain
their pre-prepared photos and answer questions from others. This process is repeated until
all participants have completed both phases. Each session of the online classes focuses on
themes such as landscapes, favorite foods, passions, health, and memorable experiences,
with facilitation to encourage conversation. Each group, consisting of about ten members,
meets once a week for six weeks. The weekly online classes include exercises, nutrition,
cognitive aspects, and the Coimagination Method, with participants joining from their
homes. Throughout the intervention period, a total of 25 sets of these online classes will be
conducted with different participants.

The community hub, serving as a local third place, is operated with the intent of
promoting well-being through emotional support provided by volunteers [51,52]. This
social interaction center aims to foster trust by listening to and empathizing with the elderly
residents of the area. Additionally, it seeks to facilitate social support for older individuals
through collaboration with external agencies when necessary [53]. To motivate visits to
the hub, health measuring devices are installed, and consultations on smartphone usage
are offered. The health measuring devices are capable of assessing or estimating blood
pressure, vegetable intake, hemoglobin levels, autonomic nerve function, balance, and
cognitive abilities. The hub is open three times a week during the intervention period, with
volunteers present during operating hours.

As community events, activities ranging in size from a few to about 30 participants
are conducted, being open to all age groups, from youth to the elderly. The themes of these
events include general health, exercise, diet, hobbies and entertainment, and the use of
ICT such as smartphones. These events are held about four times a month in community
centers or university facilities.

2.6. Ethical Considerations

The study protocol was approved by the Ethics Committee of the University of Electro-
Communications (approval on 16 December 2021; 21068). All the participants provided
informed consent. A statement attached to the questionnaire explained the study’s purpose
and the voluntary nature of participation and confirmed that the analysis was anonymous.
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In addition to consent to participate, returning the questionnaire was viewed as consent to
participate. All research data are stored on a dedicated computer disconnected from the
Internet, and access is exclusively restricted to the members of the research team.

The trial is registered in the UMIN Clinical Trials Registry (UMIN000051393).

2.7. Statistical Analyses

All data in the baseline survey are presented as means (standard deviations) or propor-
tions, considering sex differences. The main measures were compared between sexes using the
chi-square test for nominal variables and Welch’s t-test for continuous variables. A significance
level of α = 0.05 indicated statistical significance, and all statistical analyses were performed
using IBM SPSS Statistics for Windows, version 29.0 (IBM Corp., Armonk, NY, USA).

As a primary analysis, repeated measures analysis of variance (ANOVA) will be used
to verify the interaction between time (pre- and post-intervention) and group (intervention
and control groups) to clarify the effect of the interventions on the subjective well-being
of older adults after the follow-up survey. In cases where the interaction is significant, a
multiple comparison test will be performed using the Bonferroni method. Before ANOVA
is performed, propensity score matching with a ratio of 1:1 will be applied using logistic
regression based on the baseline survey to reduce bias in background factors between the
intervention (participants) and control (non-participants) groups.

A secondary subgroup analysis will be performed to detect differences in the effects
of the types of interventions or the intervention frequency on subjective well-being.

3. Results

The self-administered questionnaires were distributed to 3742 eligible participants,
from whom data were analyzed from 2503 participants (response rate: 66.9%). After
excluding 160 questionnaires, including six from respondents living outside the designated
areas, 62 questionnaires that were almost entirely blank, 72 that were missing essential
identification labels (age or sex), and 20 from respondents who refused to participate in the
survey, the analysis included data from 2343 individuals (1024 men and 1319 women; valid
response rate: 62.6%).

Table 2 shows the baseline characteristics of the study population. The mean age was
74.4 (standard deviation, 5.4) years. The mean subjective well-being score was 7.2 (standard
deviation, 1.9). Compared with women, men were significantly less likely to live alone;
have less musculoskeletal pain; have lower subjective well-being, psychological health,
activities of daily living, Dietary Variety Score, and Food Frequency Score; and have lower
levels of social activities. Additionally, men were significantly more likely to be employed,
socially isolated, and frail; have more current drinking and smoking habits; have higher
health literacy and Motor Fitness Scale scores; and use the Internet more frequently.

Although physical function deteriorates with aging [54], subjective well-being can be
maintained or promoted [22,55,56]. Higher levels of subjective well-being were observed in
the participants in this study compared with those in the nationwide survey (the score was 6.2
in 2022) [57]. A previous study revealed that a higher density of older people in certain areas
was associated with a higher level of subjective well-being [58]. Although the percentage of
the population aged ≥65 years was lower in Chofu City than in Japan as a whole (21.6% vs.
28.9% as of 1 October 2021) [20,59], the participants had higher subjective well-being.

Table 2. Baseline characteristics of the participants.

Variables All Men Women p-Value

Number of residents aged 65–84 years old 3742 1681 2061
Number of analyzed participants (eligible response rate; %) 2343 (62.6) 1024 (60.9) 1319 (64.0)
Age, years, mean (SD) 74.4 (5.4) 74.2 (5.5) 74.5 (5.3) 0.094

65–74, n (%) 1232 (52.6) 564 (55.1) 668 (50.6)
75–84, n (%) 1111 (47.4) 460 (44.9) 651 (49.4) 0.033
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Table 2. Cont.

Variables All Men Women p-Value

Living alone, n (%) 454 (19.5) 157 (15.4) 297 (22.7) <0.001
Year of residence in the neighborhood, n (%)

<29 718 (30.8) 337 (33.0) 381 (29.0)
30–59 1407 (60.3) 561 (54.9) 846 (64.4)
>59 209 (9.0) 123 (12.0) 86 (6.5) <0.001

Financial status (self-rated), n (%)
Low 76 (3.3) 42 (4.1) 34 (2.6)
Middle-low 303 (13.0) 143 (14.1) 160 (12.2)
Middle 888 (38.2) 361 (35.5) 527 (40.3)
Middle-high 941 (40.5) 419 (41.2) 522 (39.9)
High 118 (5.1) 52 (5.1) 66 (5.0) 0.055

Employment status, n (%)
No 1537 (66.5) 581 (57.0) 956 (73.9)
Yes 776 (33.5) 439 (43.0) 337 (26.1) <0.001

Musculoskeletal pain (either shoulder, low back, or knee), n (%)
No 792 (34.8) 391 (39.1) 401 (31.5)
Yes 1482 (65.2) 610 (60.9) 872 (68.5) <0.001

Body mass index, kg/m2, mean (SD) 22.7 (3.2) 23.3 (2.9) 22.2 (3.3) <0.001
<18.5, n (%) 178 (7.8) 38 (3.8) 140 (10.9)
18.5–24.9, n (%) 1632 (71.1) 719 (71.4) 913 (70.9)
≥25, n (%) 485 (21.1) 250 (24.8) 235 (18.2) <0.001

Alcohol drinking status, n (%)
Never or former 1026 (44.0) 274 (26.8) 752 (57.4)
Current 1307 (56.0) 749 (73.2) 558 (42.6) <0.001

Smoking status, n (%)
Never or former 2116 (90.8) 865 (84.7) 1251 (95.5)
Current 215 (9.2) 156 (15.3) 59 (4.5) <0.001

Primary outcome measures
Subjective well-being, mean (SD) 7.2 (1.9) 6.9 (1.9) 7.4 (1.8) <0.001
Secondary outcome measures
Social relationships

Social isolation, n (%) 1572 (68.6) 782 (78.1) 790 (61.2) <0.001
Neighborhood relationships, n (%)

Visiting each other 489 (21.8) 132 (13.3) 357 (28.4)
Standing and chatting 921 (41.0) 344 (34.6) 577 (46.0)
Exchanging of greetings 694 (30.9) 421 (42.4) 273 (21.8)
None 144 (6.4) 96 (9.7) 48 (3.8) <0.001

Social participation more than once a month, n (%) 1032 (44.6) 346 (34.1) 686 (52.9) <0.001
Health literacy (CCHL), mean (SD) 3.6 (0.8) 3.6 (0.8) 3.5 (0.8) 0.028
Psychological health (WHO-5: 0–25), mean (SD) 15.0 (5.4) 14.6 (5.6) 15.3 (5.3) 0.004
Depressive mood (GDS-5 ≥2), n (%) 814 (36.0) 365 (36.8) 449 (35.5) 0.526

Physical activity and physical function
Engaging in any exercise more than once a week, n (%) 1735 (76.8) 756 (76.1) 979 (77.4) 0.456
Engaging in walking 150 or more minutes per week, n (%) 1473 (65.0) 615 (62.1) 858 (67.2) 0.012
Going out more than once a day, n (%) 1504 (65.1) 672 (66.7) 832 (63.8) 0.136
Frailty (CL15 score ≥4), n (%) 497 (22.8) 252 (26.4) 245 (20.0) <0.001
TMIG-IC (score: 0–13), mean (SD) 11.3 (1.8) 10.9 (2.1) 11.6 (1.6) <0.001
Motor Fitness Scale, mean (SD) 10.5 (3.5) 10.9 (3.2) 10.1 (3.7) <0.001

Dietary variety
Dietary Variety Score (0–10), mean (SD) 3.4 (2.3) 2.8 (2.2) 3.9 (2.3) <0.001
Food Frequency Score (0–30), mean (SD) 18.4 (5.2) 16.9 (5.1) 19.6 (4.9) <0.001
Eat alone at least a whole day per week, n (%) 1041 (46.6) 442 (44.7) 599 (48.1) 0.112

Use of ICT
Owing smartphone 1529 (66.2) 677 (67.0) 852 (65.6) 0.488
Using the Internet more than once a day, n (%) 1059 (46.7) 545 (54.6) 514 (40.5) <0.001

CCHL: communicative and critical health literacy; WHO: World Health Organization; GDS-5: 5-item version of
the Geriatric Depression Scale; CL15: Check-List 15; TMIG-IC: Tokyo Metropolitan Institute of Gerontology Index
of Competence; ICT: information and communication technology; SD: standard deviation. Missing values were
eliminated, and p-values were calculated using the chi-square test for categorical variables, and Welch’s t-test was
employed to compare continuous variables between men and women.
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4. Discussion

To the best of our knowledge, the present study describes a unique intervention
because it facilitates the formation of online and in-person communities; provides group-
based online programs consisting of physical exercise, cognitive training, and nutrition
lectures; establishes community hubs with psychological support from volunteers; and
organizes multi-generational community events. These attempts to create connections
for older adults may extend their healthy life expectancy, mediated by maintaining or
promoting subjective well-being.

Previous reviews have indicated that ICT use can reduce loneliness and social isola-
tion [60]; however, older individuals who use the Internet have a higher socioeconomic
status than non-users [61]. In this baseline survey, the proportion of older adults using the
Internet was lower than that in a national survey in Japan (60.1%) [62]. The promotion of
Internet and ICT use through this intervention can allow community-dwelling older adults
to obtain its benefits, leading to reduced social isolation.

This study has some limitations. First, the participation rate was not high compared to
that in some cohort studies in the baseline survey [19,24,63]. Second, the low proportion of
participants using the Internet, compared with a national survey in Japan, can potentially
influence the results. Third, the study’s internal validity may have been affected by par-
ticipants’ recall bias, as a self-administered questionnaire was used. Fourth, although the
random selection of participants and the calculation of sample size for interventions would
typically be performed, the present study was conducted as a quasi-experimental study.
Finally, in this community-based intervention, there is a potential risk of contamination
that could affect the accurate assessment of intervention effects, as both the intervention
and control groups reside in the same area. Therefore, the fact that all participants belong
to the same residential area may affect the results of the study.

The CDC movement was launched in 2022 to create connections to enhance subjective
well-being among community-dwelling older adults. A multi-component intervention
and the planned 2-year follow-up survey will be implemented. This study is expected to
contribute to the development of a prototype strategy to promote the subjective well-being
of older adults.

5. Conclusions

The community-based intervention trial (the Chofu-Digital-Choju movement) was
launched in 2022 to improve the subjective well-being of community-dwelling older adults
by fostering in-person and online connections. The insights of this study could contribute
to the development of a prototype subjective well-being strategy for older adults.
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