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Testing a Frailty Prevention Program for Older Men During COVID-19: A Two-Year 

Mixed-Methods Pilot Study  

 

Abstract 

Introduction  

Frailty is a syndrome related to declining functioning attributed to aging. This study aimed to 

evaluate a frailty prevention program for older men comprising face-to-face meetings and an 

original social mobile application. We also examined the effect of COVID-19-associated social 

isolation on the implementation of this program.  

Methods 

We conducted a mixed-methods pilot study featuring a single group before and after comparison 

of 11 man participants, ≥65 years, living in Japanese cities with a spouse or relatives. Program 

outcome measures included frailty, loneliness, grip strength, step count, and mental health status. 

Process evaluation considered the experience of participants through a semi-structured interview.  

Results 

The intervention period included an interval of self-isolation owing to the spread of COVID-19. 

Among the outcomes, grip strength decreased after intervention. No significant negative changes 

were observed in other items. Themes emerging from participant experiences with the program 

included “Cooperation with researchers and contributing to research,” “Greater awareness of 

health,” “Interest in and experience of ‘newness’,” “Hesitation over active engagement,” “Casual 

ties with members,” and “Relationships that do not breach personal boundaries.” 

Conclusions 
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Although the COVID-19 pandemic overlapped with the intervention, participants maintained 

their mental health. The program was a novel, stimulating experience for older men, and 

demonstrated the usefulness of information and communication technology in supporting their 

social activities. 

Keywords: COVID-19, older men, mental health, grip strength, step count, frailty, loneliness  
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SUMMARY STATEMENT OF IMPLICATIONS FOR PRACTICE 

What does this research add to existing knowledge in gerontology? 

・During periods of government-enforced restricted mobility due to COVID-19, 

interventions that combined face-to-face meetings and social mobile application-driven 

interactions helped older men preserve their psychophysiological status. 

・Online interactions on social mobile applications alone are insufficient to deepen 

connections among older men. 

What are the implications of this new knowledge for nursing care with older people? 

・A combination of face-to-face meetings and a social mobile application may address 

the social aspects of frailty in older men.  

・Routine use of mobile applications that allow sharing of step counts may motivate 

older men to continue physical exercise. 

 

How could the findings be used to influence policy or practice or research or education? 

・For older men living in the community, activities stimulating “greater awareness of 

health” and “interest in and experience of ‘newness’” may impact social aspects of frailty.  

・Group interaction for older men should account for the characteristics of the 

participants, encourage interaction among members, and gradually deepen relationships.  
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Introduction 

The aging population is increasing worldwide. Frailty, whose prevalence increases with 

age, occurs in 4%–59% of community-dwelling older populations (Rohrmann, 2020). As a 

reversible, often improved condition, preventive measures for frailty can be effective.  

Frailty is a syndrome characterized by reduced stress tolerance due to functional decline 

in older people (Rohrmann, 2020), comprising physical, psychological, and social domains. It is 

defined as “a continuum of being at risk of losing, or having lost, social and general resources, 

activities, or abilities that are important for fulfilling one or more basic social needs during the 

life span” (Bunt et al., 2017). A 4-year follow-up longitudinal cohort study of 1226 non-

physically frail older adults reported that participants classified as social frail at baseline had a 

3.93-fold increased risk of developing physical frailty, suggesting that social frailty precedes 

physical frailty and may lead to its onset (Makizako et al., 2018).  

Social activities, roles, and engagement are indicators of social frailty (Makizako et al., 

2015). Of these, higher participation in social activities is significantly associated with improved 

cognitive function (Bae, 2020), instrumental activities of daily living (Tomioka et al., 2016), 

reduced loneliness (Zhao & Wu, 2022) and isolation (Ejiri et al., 2019), and overall improvement 

in frail older adults (Jang et al., 2021). However, there are gender differences (Saito et al., 2015), 

with men being less likely to participate in social activities (Nurmi et al., 2018). Given that the 

association between frailty and mortality is stronger in older men (Langholz et al., 2018), 

engaging them in social activities is important. 

In 2020–2021, countries adopted lockdowns and social distancing measures to manage 

the coronavirus disease pandemic (COVID-19). In Japan, the government issued a request to 

refrain from leaving home unnecessarily and suspended various activities. This self-isolation 
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impacted older people, observable as increased depression, frailty (Okamura et al., 2021), and 

loneliness (van Tilburg et al., 2021). Additionally, physical activity levels decreased (Yamada et 

al., 2020), potentially leading to further health problems. 

Considering the lifestyle changes made during COVID-19, involving extensive Internet 

use for work and social interactions, social activities to prevent frailty using information and 

communication technology (ICT) are essential to curtailing face-to-face interactions in older 

adults. This two-year pilot study aimed to evaluate a frailty prevention program for older men, 

focusing on the social aspects, comprising face-to-face meetings and an original social mobile 

application (smApp). 

Research Questions  

We evaluated a Frailty Prevention Program Focusing on Social Aspects (FPSA) using a 

logic model comprising five elements: objectives, inputs, activities, outputs, and outcomes 

(Melle, 2016). The conceptual framework of the study is shown in Figure 1, where the inputs are 

FPSA and the activities are the face-to-face meetings and smApp. The outputs are the number of 

face-to-face meetings attended and smApp views. Based on prior studies, outcomes were defined 

as frailty and loneliness (Jang et al., 2021; Zhao & Wu, 2022).  

Since the implementation period coincided with COVID-19 for approximately one year, 

its effects on the measured outcomes needed to be considered. COVID-19 has been associated 

with increased depression (Okamura et al., 2021) and decreased physical activity (Yamada et al., 

2020). Therefore, additional outcomes were examined from the collected data, including number 

of steps, body mass index (BMI) and grip strength as physical activity indicators , alongside 

mental health state and subjective well-being. 

Accordingly, we evaluated FPSA with the following research questions: 
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RQ1: Does FPSA contribute to maintaining and improving the physical and mental 

condition of the participants? (Outcome evaluation) 

RQ2: What is the experience of participants engaging in FPSA? (Process evaluation) 

[Figure 1 around here] 

 

Methods 

Design 

This pilot study featured a single group before and after comparison and a mixed-

methods design. 

Sample and Setting 

The participants were men aged ≥65 years living in Japanese cities. Recruitment was 

through newspaper advertisements and from health or cooking classes, resulting in two and 

fourteen applicants, respectively. Five participants withdrew from the study owing to ill health, 

schedules, and program needs, leaving 11 participants, who took part for the entire two-year 

study period.  

The study was conducted in the fourth most populous city, located in the north of Japan; 

of the approximately 2 million population, 27% are over 65 years. Snow falls from December–

March, with temperatures ranging from -12°C–3°C. 

Intervention 

FPSA was conducted from October 2019–October 2021 (Figure 2). The program 

content devised by the research team comprised a two-hour monthly interaction in a community 

center, alongside exchanges using the smApp “Kikoeru” (Japanese term for “be heard”; 

hereafter, Kikoeru). Content was based on the values attributed by older men to different social 
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activities, such as “health as a resource and reward for social activities” and “finding interests 

through interactions” (Takashima et al., 2020a); it included the following: A. information on 

disease prevention and health maintenance and promotion (30 minutes); B. thematic discussions 

(30 minutes); C. group activities (40 minutes); and D. setting individual goals that can be 

achieved in one month (10 minutes). A and B, and A and D were linked (Appendix 1). The 

content for A and B were provided monthly in rotation by the first, third, and fifth authors, with 

experience practicing as public health nursing, and the second author, with experience practicing 

as an occupational therapist. C and D were assigned to the second author. In the meetings, 

researchers facilitated interactions between members, when appropriate, to foster connection and 

among participants. The meetings were suspended for eight months owing to the spread of 

COVID-19. 

[Figure 2 around here] 

Kikoeru was developed considering the abilities and needs of older people. The mobile 

application is designed to share voice, photos, and step counts with all members, and has a 

simple, easy-to-use design (Abe et al., 2021). A photo of the participant’s face and their name are 

displayed on the screen. The posting screen and step count screen make it easy to check the 

interactions and activities of the participants (Figure 3).  

[Figure 3 around here] 

Research participants were lent smartphones with Kikoeru pre-installed. Before the 

intervention, participants were taught how to use Kikoeru using manuals and demonstrations; 

further support was provided over a dedicated phone number. The use of Kikoeru was voluntary, 

and one participant chose not to use it. The first three authors participated in and observed the 

interactions on Kikoeru during the research period. 
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Measures 

FPSA appraisal comprised an outcome and process evaluation (Figure 1). Outcome 

assessment involved collecting quantitative data on the participants’ psychophysiological state. 

Frailty was measured using the simple five-item “FRAIL” questionnaire (Morley et al., 2013; 

Appendix 2), with a score of 3 or more indicating frail, 1 or 2, pre-frail, and 0, robust. Ando et 

al.’s (2000) Loneliness Scale comprising ten items measured on a two-point Likert scale was 

used (e.g., “Are there people around you with whom you share a good rapport?”). The 

Cronbach’s alpha for this scale was previously determined as 0.836.  

Grip strength was measured using a digital Smedley grip strength meter, and adjusted 

such that the second joint of the index finger was at 90°, holding the meter in the straight 

strength posture. Measurements were taken twice, alternating between left and right hands, and 

the better record from each side was averaged.  

Mental health status was calculated using the simplified Japanese version of WHO-Five 

well-being index (S-WHO-5-J; Inagaki et al., 2013), comprising five items measured on a four-

point Likert scale (e.g., “I have felt cheerful in good spirits.”). Subjective well-being was 

measured by a single item, rated from 0–10, “How happy are you right now?” 

Data on the number of steps were collected from the Kikoeru log, and other items were 

surveyed in October 2019 and October 2020, using a questionnaire. 

Process evaluation used qualitative accounts of the participants’ experience in FPSA, 

collected during October–November 2021 through face-to-face, semi-structured individual 

interviews. Interview items were as follows: “Looking back on FPSA so far, what was fun, what 

was difficult, etc.? Please tell us your impressions”; “Have you noticed any changes in your 

health during the process of FPSA? What kind of changes?”; “While participating in the FPSA, 
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did you notice any changes in your thoughts and relationships with the participants? What kind 

of changes?”; and “What was FPSA like for you? Please tell us your honest thoughts.” The 

interviews were conducted by the first three authors and audio recorded with the participants’ 

consent. Additionally, the number of views was collected from the log to check the usage of 

Kikoeru.  

Data Analysis  

IBM SPSS Statistics Version 25.0 Exact Test was used for statistical processing, and G 

power 3.1 was used to calculate effect sizes. The significance level was set at 5%. Wilcoxon 

signed-rank test was used to compare before and after intervention data for BMI, grip strength, 

subjective psychological well-being, subjective well-being, and loneliness. Fisher’s exact test 

was used for frailty. The number of steps and average number of views were divided into six-

month intervals: Phase 1 (October 2019– March 2020), Phase 2 (April 2020 –September 2020), 

Phase 3 (October 2020–March 2021), and Phase 4 (April 2021–October 2021). Friedman test 

was used for the number of steps. We analyzed the significance probability using the Monte 

Carlo method, which enables the analyses of small samples. The 99% confidence interval of 

significance probability by the Monte Carlo method was calculated for the items, except for 

frailty, and the effect size was further calculated for the same.  

Interview data were analyzed through a qualitative descriptive design. The first author 

coded the data of all 11 participants, constructing subcategories and categories. Caution was 

taken to ensure that the categories were based on the data, by constructing them using ongoing 

comparative analysis and revisiting data, codes, and subcategories. To ensure truthfulness, we 

used descriptive validity, interpretive validity, and generalizability (Maxwell, 1992). We 

examined descriptive validity by checking subcategories and categories with the participants and 
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confirmed interpretive validity with six participants. Internal generalizability could not be 

examined because all participants cooperated in the interview process. Therefore, only external 

generalizability was examined in the consideration of other communities and groups. 

 

Results 

Table 1 shows the participants’ individual characteristics. Their mean age was 77.3 ± 4.4 

years, and all lived with a spouse or relatives. The average number of participants in all 17 face-

to-face meetings was 14.6 ± 2.2, with one person attending 10 meetings (58.8%) and the others 

attending more than 70%. The average number of views per day on Kikoeru in each six-month 

interval was 8.7 in Phase 1, 7.3 in Phase 2, 5.5 in Phase 3, and 5.7 in Phase 4. 

[Table 1 around here] 

Comparison of Psychophysiological Conditions Before and After Intervention 

Psychophysiological measures before and after the intervention are shown in Table 2. 

Although grip strength was significantly lower after intervention (P = 0.017), no other significant 

differences were observed (P = 0.837–1.000). The mean number of steps per six months showed 

no significant difference (P = 0.733). 

[Insert Table 2 around here] 

Experience of Participants in FPSA 

Six categories were constructed from the participants’ experiences in FPSA. Categories, 

subcategories, and representative narratives are shown in Table 3. 

[Insert Table 3 around here] 

Cooperation with Researchers and Contributing to Research 
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Most participants met each other for the first time, and always wore masks and practiced 

social distancing to prevent COVID-19 infection. This led to limited conversations among the 

members during the face-to-face meetings, and most of the breaks were spent in silence. 

Nevertheless, participants continued to engage in FPSA because they wanted to cooperate with 

the research and provide data. They were also interested in how the data they provided were 

finally compiled. 

Greater Awareness of Health 

The health information shared as part of FPSA provided a valuable learning opportunity 

and motivated the participants to understand and take charge of their health. Some showed 

considerable interest in acquiring new knowledge about health.  

Participants used Kikoeru to track their steps. Those with post-stroke sequelae aimed to 

post their voices every day as part of their rehabilitation. All participants set goals considering 

their physical condition and used Kikoeru as a health management tool. 

Interest in and Experience of “Newness” 

Through the program, participants perceived a diverse world by interacting with others. 

It was a rare and enjoyable experience for them to hear stories from people they had never met 

before. Some participants used smartphones and mobile applications for the first time and often 

admired those who shared information through Kikoeru. 

Hesitation Over Active Engagement 

In the face-to-face meetings, participants were hesitant to express their opinions and 

actively participate. Posting on Kikoeru also required determination, and if participants felt they 

had nothing good to post, they delayed communicating. They did not want to bother everyone 

with random posts, but they felt guilty for not posting. 
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Casual Ties with Members 

Through FPSA, the participants gradually developed an attachment to other members, 

representing the beginning of a relationship. Soon after, the meetings had to be suspended due to 

COVID-19. When face-to-face interaction was curtailed, the participants managed to stay 

connected through Kikoeru. 

Kikoeru provided a rudimentary connection and participants felt close to each other by 

seeing “familiar faces” on the app. In addition, Kikoeru inspired them to walk by displaying the 

number of steps and posts of other members. Participants who were treated for illnesses that 

affected their participation were viewed with sympathy by the others. 

Relationships That Do Not Breach Personal Boundaries 

 FPSA did not facilitate interactions around the participants’ private life, and it was not 

possible to introduce these topics during casual conversations. Kikoeru’s posts were mainly for 

transmission, and there were few two-way exchanges, which some members found 

unsatisfactory. Participants sensed that the relationships were contrived and did not deepen. 

Discussion 

Verification of FPSA by Output and Outcome Evaluation 

Face-to-face meetings were intermittently suspended due to the spread of COVID-19, 

but 10 of the 11 participants attended at least 70% of the sessions. The average number of daily 

views of Kikoeru was at least five, varying slightly by phase. There were no dropouts, suggesting 

that the program may be acceptable to older men. 

COVID-19 distressed older people by limiting their social and personal lives 

(Takashima et al., 2020b). Nevertheless, the participants maintained their psychophysiological 

status. In addition to providing information on disease prevention and health promotion, the 
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FPSA meetings encouraged members to interact and build relationships through group 

discussions and activities. The experiences of “Greater awareness of health” and “Casual ties 

with members” may have contributed to maintaining the mental health status quo. Additionally, 

FPSA used Kikoeru to ensure interaction between members in the absence of meetings. Internet 

use among older adults helps them connect with friends and family, improves the quality of their 

communication with others, and reduces feelings of isolation (Cotten et al., 2013). ICT 

utilization further contributes to their well-being through improved health, life satisfaction, 

participation in civic activities, and meaningfulness (Ronzi et al., 2018). Posting and sharing on 

Kikoeru may have contributed to maintaining the participants’ mental health, addressing the 

social aspects of frailty. 

Participants had “Relationships that did not breach personal boundaries” through their 

exchanges on Kikoeru. Some felt unsatisfied with the superficial interactions. Online virtual 

interactions do not replace face-to-face meetings and increase loneliness among older adults 

(Choi et al., 2022). Thus, it may be effective to use face-to-face exchanges to complement online 

exchanges in older men.  

Conversely, the frailty score decreased from robust to pre-frail in one subject post- 

intervention, and grip strength decreased significantly in all participants. Low grip strength is a 

clinical indicator of poor mobility (Lauretani et al., 2003), and physical activity in older people 

had decreased during COVID-19 (Yamada et al., 2020). However, because the participants 

maintained their step count, decreased grip strength cannot be attributed to decreased physical 

activity.  

Japanese men’s grip strength peaks at 50 years and declines thereafter, with an average 

grip strength of 35.2 ± 5.58 for 75–79 year-olds (Japan Sports Agency, 2021). The pre-
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intervention grip strength of participants was 35.9 ± 4.2, and five participants were in their 80s. 

Therefore, the decreased grip strength post-intervention is likely due to aging. Moreover, FPSA 

focuses on the social aspects of frailty rather than physical frailty, including strength 

maintenance. Therefore, we consider the frailty score and grip strength, which evaluate the 

physical aspects of frailty, were not maintained or improved post-intervention. 

Validation of FPSA Intervention Method Based on Process Evaluation 

International studies examining interactions among older adults and non-family 

members are lacking (Fu et al., 2018; Perkins et al., 2008; Katayama et al., 2021). However, 

FPSA maintained interaction between participants by employing ICT, even during COVID-19. 

Therefore, it provided an opportunity for older people to socialize. 

The value attributed to social activities by older men includes “health as a resource and 

reward for social activities” and “finding interest through interactions” (Takashima et al., 2020a). 

The contents of FPSA were devised based on these values. Indeed, participants experienced 

“Greater awareness of health” and “Interest in and experience of ‘newness’, suggesting that the 

content of the FPSA intervention satisfied the social activity needs of older men. Furthermore, 

Kikoeru reflects the needs of older people, such as “wanting to live a healthy life with healthy 

friends” and “wanting to stay mobile and have personal connections with my friends” (Abe et al., 

2021). Through the FPSA, participants experienced “Greater awareness of health” and “Casual 

ties with members.”  

Contrastingly, the negative experiences of participants included “Relationships that do 

not breach personal boundaries” and “Hesitation over active engagement.” The meetings were 

suspended due to COVID-19 and communication was hampered by social distancing. This 

situation made it difficult for participants to gradually deepen relationships with other members. 
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Moreover, men are less likely to participate in groups and meetings, and interact with friends and 

acquaintances (Saito et al., 2015). It is possible that these man characteristics presented as a 

negative attitude toward FPSA. Contrarily, the temporary nature of “Relationships that do not 

breach personal boundaries” may have allowed them to continue participating in FPSA for two 

years. In the future, a detailed survey of how older men interact and build relationships is 

indicated, with the results reflecting on programs like FPSA. 

Toward the Development of a Frailty Prevention Program Focusing on the Social Aspects 

of Frailty in Community Health Nursing 

Although the study period corresponded with COVID-19, steps counts were maintained 

during winter and the period of government-restrained mobility. The older men may have 

developed an awareness of their health through the program. Furthermore, since Kikoeru 

motivated them to exercise and helped them with health management, we believe ICT is useful 

in self-care for older people. 

As a community health nursing initiative for older people, we propose activities that 

combine group and online support. Frailty prevention programs for older men must contain 

content that stimulates their interests, such as “health” and “newness.” Providing group support 

in residential areas may aid in building relationships based on familiarity and proximity. 

Furthermore, decreased social roles and cognitive activity are associated with the development of 

instrumental activities of daily living disorders (Fujiwara et al., 2003). Therefore, we believe 

creating opportunities for older people to play an active social role through various activities is 

important for frailty prevention programs.  

Combining online exchanges with face-to-face meetings may enable the development of 

preventive interventions focusing on the social aspects of frailty. Thus, it is necessary to provide 
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continuous support regarding the use of smartphones and mobile applications for older people. 

Moreover, older men may be able to maintain social ties simply by participating in online groups 

without actively posting. In the case of Kikoeru, a connection was created by carrying a 

smartphone as a pedometer and displaying the step count on the group screen. Participants’ 

average number of steps was maintained throughout the two years and in each phase without a 

large decrease, even during periods of severe snowfall and limited activity due to COVID-19. We 

believe such an online interaction system that allows participants to passively participate is 

effective among older people. 

Notably, the participants experienced “Cooperation with researchers and contribution to 

research.” They recognized that their data would be used for research, and by participating, they 

would contribute to possible preventive measures. The value of social activities among older 

men included “Feeling I am still useful” (Takashima et al., 2020a). Therefore, it is possible that 

the participants recognized research cooperation itself as a value of social activity. When 

implementing FPSA in the community without the research element, older men may have 

different thoughts. Therefore, when developing FPSA for general use, it must incorporate 

elements that help older men recognize their social contributions. 

Furthermore, when implementing FPSA as a high-risk approach to social frailty 

prevention, attention should be paid to the method of recruiting participants. In this study, 

participants were recruited through newspaper advertisements and health classes, wherein it was 

difficult to identify those at high risk of social frailty and link them to the FPSA. It is necessary 

to utilize the network of local health and welfare professionals to identify older people who are 

isolated, and incorporate supportive measures until they are linked to FPSA. 

Study Limitations 
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This study had a small sample size, limitations in statistical analysis, and confounding 

factors that could not be controlled. Particularly, BMI, subjective well-being, and loneliness had 

small effect sizes. Additionally, because the study design involved a before and after comparison 

in a single group, it was not possible to clarify the causal relationships and mechanisms linking 

FPSA and psychophysiological conditions, or FPSA and social and physical frailty. Further 

verification through randomized controlled trials with a larger sample is necessary. 

Most participants lived with their spouses and children, whose support may have 

contributed to the prevention of frailty. Moreover, the participants may have been a low-risk 

group for social frailty because of their participation in FPSA. Being a pilot study with no 

control group, we were unable to adjust results for individual attributes. Furthermore, the 

participants were cooperative older men living in urban areas. Many participants were financially 

comfortable and highly educated. People with health risks, isolation, high frailty risk, and lower 

socioeconomic backgrounds, may have different needs for social activities. Therefore, FPSA 

needs to be revised according to those targets. 

Finally, due to COVID-19 corresponding with the intervention period, face-to-face 

meetings were interrupted and activities were restricted. In this study, the intervention evaluation 

was based on a logic model. In the future, it would be useful to use a model that accounts for 

several factors, such as a precede-proceed model. 
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Table 1. Demographic characteristics of participants        

           N=11 

ID 
Age 
in 

years 
Living 

arrangements 
Residence 

years 
Final 

education 
Economic 
situation 

Frail 
score 

Number of 
face-to-face 

meetings 
attendeda 

Average number of steps per day 
Number of views of Kikoeru per day 

October 
2019–
March 

2020 

April 
2020–

September 
2020 

October 
2020–
March 

2021 

April 
2021–

September 
2021 

A 70s with spouse ≥ 31 High 
school 

Not slightly 
worried Pre-frail 13 - - - - 

B 70s with spouse 
and child, etc. 11–20 

Junior 
college or 
University 

Slightly 
worried Robust 17 3650.9 

6.8 
4053.5 

5.4 
2820.9 

1.9 
3549.4 

2.2 

C 80s with spouse ≥ 31 High 
school 

Not slightly 
worried Robust 14 2409 

8.6 
4436.4 

9.7 
5207.8 

6.7 
2709.2 

7.1 

D 80s with spouse ≤ 10 High 
school 

Not slightly 
worried Robust 17 15188.2 

6.2 
17004.8 

4.0 
17886.8 

2.9 
13182.7 

2.6 

E 70s with spouse 21–30 High 
school 

Not slightly 
worried Robust 15 2032 

1.8 
3615.5 

2.6 
5343.5 

3.3 
5291.1 

2.7 

F 70s with spouse 21–30 
Junior 

college or 
University 

Not slightly 
worried Robust 16 4599.2 

1.0 
5689 

0.9 
3998.2 

0.3 
4589.7 

0.3 

G 80s with spouse 
and child, etc. 11–20 Junior high 

school 
Slightly 
worried Pre-frail 14 3256.5 

3.3 
2663.5 

3.3 
1216.4 

1.4 
2154.1 

1.7 

H 80s with spouse 
and child, etc. ≥ 31 

Junior 
college or 
University 

Not slightly 
worried Robust 13 3462 

6.4 
2498.9 

4.3 
4819.5 

4.7 
5826 

4.9 

I 80s with spouse ≥ 31 Junior high 
school 

Not slightly 
worried Pre-frail 14 562.3 

5.6 
947.2 

12.6 
650.1 

7.1 
830.2 

10.6 

J 70s with spouse ≥ 31 Junior high 
school 

Not slightly 
worried Pre-frail 15 4669.4 

8.1 
2079.1 

2.8 
1422.6 

1.8 
461.3 

1.7 

K 70s with spouse 
and child, etc. 21–30 

Junior 
college or 
University 

Slightly 
worried Robust 10 10669 

39.0 
10210.1 

30.3 
9769.6 

24.5 
10460 

22.8 
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 Note. Baseline data were used for age, living arrangements, residence years, final education, 
economic situation, and frail score. 
 
aMonthly face-to-face meetings were planned for a total of 25 sessions, but suspended 8 
times due to COVID-19. Finally, 17 sessions were conducted. 
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Table 2. Comparison of pre- and post-intervention psychophysiological functioning  

       N=11 

Variables 

Pre-test score Post-test 
score 

p 

 Significance 
probability in 
Monte Carlo 

methods: 99% 
confidence 

interval 

Z Power Mean ± SD 
(Median) 

(Min-Max) 

Mean ± 
SD 

(Median) 
(Min-Max) 

 

BMI 
26.7±3.9 

(26.3) 
(21.8-35.6) 

26.8±3.6 
(26.4) 

(22.0-32.8) 
0.837  

 
0.83-0.85 -0.237 0.05  

Grip strength 
35.9±4.2 

(34.3) 
(31.0-43.4) 

32.5±5.4 
(33.8) 

(23.2-40.1) 
0.017  

 
0.14-0.21 -2.313 0.70  

Subjective psychological well-
being 

10.8±2.0 
(11.0) 
(7-14) 

9.7±1.3 
(10.0) 
(7-12) 

0.107  
 

0.01-0.12 -1.632 0.36  

Subjective well-being 
 7.3±1.8 

(7.0) 
(4-10) 

 7.2±1.4 
(7.0) 
(5-9) 

1.000  
 

1.00-1.00 -0.106 0.05  

Loneliness 
 1.0±1.2 

(1.0) 
(0-4) 

 0.8±1.3 
(0.0) 
(0-4) 

0.749  
 

0.74-0.76 -0.557 0.07  

Frail score n n        Cramer's V 

  Robust 7 6 
    

0.48  

  Pre-frail 4 5 0.388     

  Frail 0 0          
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 October 2019–
March 2020 

April 2020–
September 

2020 

October 
2020–

March 2021 

 April 2021–
September 2021 

p 

Significance 
probability in 
Monte Carlo 

methods: 
99% 

confidence 
interval 

 
Mean ± SD 
(Median) 

Mean ± 
SD 

(Median) 

Mean ± 
SD 

(Median) 

 
Mean ± SD 
(Median) 

Number of steps 
5049.9 ± 
4455.0 

(3556.5) 

5319.8 ± 
4836.4 

(3834.5) 

5313.5 ± 
5162.0 

(4408.9) 

 4905.4 ± 4096.8 
(4069.6) 0.733  0.72-0.74 

 Note. Wilcoxon signed-rank test was used for BMI, grip strength, subjective psychological 
well-being, subjective well-being, and loneliness. Fisher's exact test was used for the frail 
score. Friedman's test was used for number of steps. 

13 
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Table 3. Participants’ experience in the Frailty Prevention Program Focusing on Social Aspects 

Theme Subtheme Representative Quote 

Cooperation with 

Researchers and 

Contributing to 

Research 

Contribution to 

research as a research 

participant 

Even if your name isn’t mentioned, data can be used as statistical material, and I think that it will 

lead to such materials as presentations at academic conferences. That is why I’m thinking that I 

might be able to contribute in some way. (ID G) 

 

I wonder how you will organize and utilize the information from Kikoeru. I am also interested in 

how to organize the information. I wonder what kind of information I should provide in my 

social interactions there. (ID F) 

  Interest in turning own 

data into research 

results 

Greater 

Awareness of 

Health 

Curiosity about new 

health information 

In providing information, I listened to various stories and thought that it wouldn’t do to sit 

quietly at home. Hearing that it is useless unless you interact with various people, these days, 

when I meet people while walking, I say hello. (ID D) 

 

My goal was to complete 3,000 steps every day, and if I only did neighborhood association 

activities, I would only walk a little more than 1,000 steps at most… I knew that if I did not walk 

like everyone else, I would never reach 3,000 steps. I would leave my house at 5:45 a.m. at the 

latest, walk to the end of the neighborhood association, and then zigzag back and forth through 

the association. (ID I) 

  

Active healthcare for 

self 

Interest in and 

Experience of 

“Newness” 

Increasing interest in 

information obtained 

from Kikoeru 

Looking at everyone’s photos, I think that various people have various hobbies. It is a world I’ve 

never experienced before. It is as though I went on a trip to a foreign country or something. (ID 

G) 

 
  Experience a previously 

unknown world 
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I get to hear from researchers once a month, and I get to hear from members about their lives 

and activities as well as their opinions (it’s good). It’s a little different from my world. They have 

a different way of thinking about things and a different way of life. I enjoyed the experience 

because I was able to incorporate certain aspects of it and it was very helpful for my own 

thinking. (ID H) 

Hesitation Over 

Active 

Engagement 

 

Reluctance to actively 

participate 

When I listen to the posts of people who can put things together well, I feel like I too should do 

it well. But I don’t think that’s the way it should be. I think it would be nice if I could send a 

message, but I cannot help but set it up a little. (ID E) 

 

Everyone has so many topics to talk about, so I don’t want someone like me, who is not very 

good at posting, to cause trouble. I also don’t want to press an unwanted button and cause the 

machine (smartphone) to stop working. (ID D) 

Casual Ties with 

Members 

Growing affection for 

members 
Even after taking a break from the meetings, I feel like they still remember my name. After all, I 

think that becoming familiar with such faces will lead to connections. (ID K)  

 

That is why he enjoys posting about flowers that other people have bloomed at home, and 

flowers that have bloomed somewhere else. That is what inspired him to post photos of the cacti 

at J’s house and the flowers blooming outside. (ID J Wife) 

 

I feel sorry for the members whose voices are hoarse. I feel sorry for them when they come to a 

meeting and I notice they can’t speak. (ID C) 

 Persistent loose ties in 

Kikoeru 

 Compassion for 

members with 

symptoms 

  Inspired by Kikoeru for 

activities 

Relationships that 

Do Not Breach 

Psychological barriers 

to posting against being 

seen 

Kikoeru probably will not have conversations about things at home. After all, I think that people 

do not want others to know much about the inside of their own house. I wonder if everyone 
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Personal 

Boundaries 

thinks it’s bad to have a complicated story, so there’s a part of them that refrains from posting on 

Kikoeru. (ID B) 

 

I have a feeling that if we had a chance to have lunch or dinner together, our relationship would 

change drastically, but at the moment, although everyone is so defensive that they have not taken 

the first step out of the FPSA relationship. (ID E) 

 

I don’t see any conversation among the members at the meeting. I’ve been watching and 

listening to Kikoeru’s postings and they all seem knowledgeable and I was wondering if there is 

anyone wanted to talk more. (ID C) 

 Unsatisfied with 

superficial interaction 

  

A relationship that 

maintains a distance 

without stepping into 

private life 

14 
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Figure caption 15 

Figure 1: Conceptual framework in this study 16 

 17 

Figure 2: Research process 18 

 19 

Figure 3: Communication mobile application “Kikoeru” screen. 1-1 Chat window. 1-2 Pedometer 20 

window. 21 

Note. The icon is a photograph of the member’s face, listed along with their name. The chat 22 

window is designed to allow users to post messages with voice and pictures without the need for typing. 23 

Posts are uploaded in chronological order. The content of the voice posts are as follows: 24 

a) Hello everyone, my name is G. The photo I posted is of a sea bream, which was caught in 25 

Hokkaido. Fish that are normally caught in Honshu are also caught in Hokkaido because the water 26 

temperature is high. That is why it is so cheap. You can eat sea bream, which usually costs more than 27 

10,000 yen, for about half the price. Today, I am planning to make sashimi with half of it; I’m still 28 

wondering what to do with the rest of it. 29 

b) Hi everyone, I’m B. Today’s weather is a bit muggy, but it is comfortable when the wind 30 

blows. E, there is a farm in the city where you can pick cherries. The cherries you ate while looking at the 31 

wonderful scenery must have been delicious. G, that is a splendid sea bream! It is really wonderful. I want 32 

to see your knife handling skills. Yesterday, I went to a nearby river to see the sunset. The air wasn’t very 33 

clear, so I could not see the beautiful sunset, but I’ll post two pictures. 34 

The Pedometer window displays a record of the user’s steps and the steps of other members in 35 

rank format. 36 



Figure 1 Conceptual framework in this study
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・Monthly face-to-face meetings
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Figure 2 Research process
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Figure 3. Communication application “Kikoeru” screen. 1-1 Chat window. 1-2 

Pedometer window. 
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Appendix 1 Sample program for face-to-face meetings

A. Providing information related 

to health

B. Discussions based on themes

C. Joint activities

D. Setting individual goals that 
can be achieved in one month

For example: The importance of social 

activities for older people in Japan’s 

aging society 

For example: Reflecting on the 

activities you do on a daily basis 

and the hard work you do.

For example: Egg holder*

* This activity requires teams to use 

straws, newspapers, rubber bands, 

and other materials to create a 

device that would hold a raw egg 

and prevent it from cracking when 

dropped from a high place.



Appendix 2．The Simple “FRAIL” Questionnaire Screening Tool 

 

 

Scores of 1 or 2: prefrail; 3 or greater: frail 

Fatigue: Are you fatigued? 

Resistance: Cannot walk up 1 flight of stairs? 

Aerobic: Cannot walk 1 block? 

Illnesses: Do you have more than 5 illnesses? 

Loss of weight: Have you lost more than 5% of your weight in the past 6 months? 

Original version. 

Morley, J. E., Vellas, B., van Kan, G. A., Anker, S. D., Bauer, J. M., Bernabei, R., Cesari, M., 

Chumlea, W. C., Doehner, W., Evans, J., Fried, L. P., Guralnik, J. M., Katz, P. R., Malmstrom, 

T. K., McCarter, R. J., Gutierrez Robledo, L. M., Rockwood, K., von Haehling, S., 

Vandewoude, M. F., & Walston, J. (2013). Frailty consensus: A call to action. Journal of the 

American Medical Directors Association 14, 392–397. 

https://doi.org/10.1016/j.jamda.2013.03.022. 

 

 

Do you feel tired for no reason (in the last two 

weeks)? 

1. Yes 0. No 

Can you climb a flight of stairs from the first 

to the second floor? 

0. Yes 1. No 

Can you walk 400m (1 block)? 

 

0. Yes 1. No 

Do you have more than 5 illnesses? 

 

1. More than 5 0. Less than 5 

Have you lost more than 2-3 kg (>5%) in the 

past 6 months? 

1. Yes  0. No 

Scores of 1 or 2: prefrail; 3 or greater: frail 

 

 

Japanese version. 

Yamada, Y., & Yamada, M. (2016). Sources of sarcopenia research and problems in 

determining sarcopenia, roles and issues in sarcopenia and frailty assessment: An introduction 

to Rapid Geriatric Assessment Japanese version. Kaigohukusi/Kenkoudukuri, 3, 11–18. (in 

Japanese) 

Note: Survey items and response options are translated by Hirano. 


