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Background: The Kihon Checklist (KCL) is widely used in Japan to assess robustness, pre-frailty, and frailty. However, the specific 
KCL items that predict the maintenance of robustness or transitions between frailty states remain unclear. Identifying these predictors 
could guide preventive strategies in older adults. This study examined item-level predictors of frailty transitions in a community- 
dwelling population over 6 years.
Methods: This longitudinal non-interventional study followed residents aged 70 years in 2016 and 76 years in 2022 in Agano City, 
Japan. Health status was evaluated using the 25-item KCL, and frailty states (robust, pre-frail, frail) were classified by total scores. 
Changes in responses to each item (yes-to-yes, yes-to-no, no-to-yes, no-to-no) were analyzed. Multivariate logistic regression 
identified independent predictors of maintaining robustness, transitioning to pre-frailty or frailty, and improving from frailty.
Results: Among the 358 participants that completed both surveys, robustness decreased from 60.9% to 48.6%. Maintaining robustness 
was independently associated with visiting friends and absence of fear of falling. Transition to pre-frailty was linked with loss of stair- 
climbing ability, difficulty eating tough foods, and impaired date orientation. Transition to frailty was associated with persistently low 
body mass index, reduced outings, memory loss recognized by others, and difficulty performing routine tasks. Improvement from 
frailty was predicted by initiating weekly outings.
Conclusion: Key protective factors included social engagement, absence of fear of falling, oral function, cognitive health, and 
maintaining body weight. Regular outings prevented frailty and facilitated recovery, highlighting practical community-level interven
tion targets. Future research should test whether programs targeting these predictors reduce frailty incidence and improve recovery.
Keywords: frailty, Kihon checklist, longitudinal study, important factors

Background
The number of elderly people in Japan is increasing, and estimates show that people aged ≥65 years will account for 30% 
of the population by 2025 and approximately 38% by 2050,1 whereas the total population of Japan is projected to 
decrease from 123.8 million in 20242 to approximately 104.7 million in 2050.3 Since an increase in elderly populations 
will lead to higher medical costs,4 the government is taking measures to extend healthy life expectancy, that is, to 
maintain a healthy state and prevent a surge in elderly people who need nursing care and support or are bedridden.5

Frailty is a common geriatric syndrome and is more likely to occur in old age, increasing the risk of needing care and 
support from disability to death.6 Frailty includes physical aspects as well as psychological and social factors.6 Frailty is 
commonly defined as a biological syndrome of decreased reserve and resistance to stressors, resulting from cumulative 
declines across multiple physiological systems, and is operationalized by the presence of at least three of the following five 
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components: unintentional weight loss, self-reported exhaustion, weakness (grip strength), slow walking speed, and low 
physical activity.7 The diagnostic criteria for frailty reported by Fried et al,7 using data from the Cardiovascular Health Study 
(CHS), include unintentional weight loss (4.54 kg/10 pounds in the past year), self-reported fatigue, weakness (such as grip 
power), decreased walking speed, and decreased physical activity, some of the most widely used diagnostic criteria for frailty 
today. The Japanese version of the CHS (J-CHS), a modification of the criteria of Fried et al,7 is widely used in Japan.8

The Kihon Checklist (KCL) is also widely used in Japan as a self-assessment tool to estimate the risk of needing care 
and support in elderly people living in communities (Figure 1).9,10 Unlike the J-CHS, the KCL includes psychosocial 
aspects11 and does not include a physical examination, such as walking speed, but rather only a questionnaire. Therefore, 
the KCL can be applied to a large number of residents (for example, by mail) and in a multidimensional manner12 and is 
considered a simple survey tool for elderly people living in the community.13 Although the J-CHS criteria are considered 
an appropriate standard for the diagnosis and research of physical frailty,12 the diagnosis of frailty using the KCL was 
established based on the J-CHS criteria, and its validity has been ensured even in surveys on community-dwelling 
populations.12,14 In a systematic review, Sampaio et al13 described the reliability of the KCL in terms of its diagnostic 
aspect and its effectiveness for intervention in frail persons.

The KCL has been reported as a useful and simple tool for predicting long-term care risk,15,16 healthy life 
expectancy,17 and cognitive function.18 In countries with aging populations, such as Japan, the KCL survey is 
a valuable tool for assessing and understanding health or frailty status, because it can be administered to a large number 
of residents at a low cost simultaneously, such as by mail or other self-report methods. Moreover, understanding the 
process of frailty and predicting its deterioration in the elderly is essential for devising suitable interventions to prevent or 
delay its progression.

When the KCL is used to assess robustness, pre-frailty, and frailty, it is classified into those three categories based on 
its score. In other words, although each item of the KCL is divided into domains, such as physical function, nutritional 
status, oral function, and cognitive function, they are all treated uniformly when assigning scores.15,17 However, few 
reports describe which items are involved in maintaining robustness or in the transition from robustness to frailty.13,16,19 

In a five-year longitudinal survey, Ohashi et al19 reported higher body mass index (BMI) and lower physical activity 
scores on the KCL as risk factors for the transition from robustness or pre-frailty to frailty.

A number of studies have examined frailty transitions in older populations, particularly focusing on total frailty scores 
or specific domains, such as mobility and physical function.20,21 We considered that the transition to frailty in a large 
population may be more efficiently prevented by identifying the characteristics of those most likely to become frail and 
targeting interventions to those individuals. However, research addressing this perspective remains limited. Therefore, in 
a previous 6-year longitudinal study,22 we investigated the factors involved in the subsequent maintenance of robustness 
or the transition from robustness to frailty. Among the 25 KCL items, we reported that regular 15-minute continuous 
walking, a BMI of at least 18.5 kg/m2, no falls in the past year, going out at least once a week, contact with family and 
friends, and not feeling helpless were critical factors for maintaining a healthy state or improving from a state of frailty at 
the initial survey over 6 years.22 However, that study did not find any significant differences between the two groups 
upon initial survey. Furthermore, that study estimated the 6-year status based on the initial survey results and did not 
consider changes in responses to each item between the initial and 6-year follow-up surveys.

Therefore, this study aimed to determine the changes in responses to the 25 items of the KCL that contribute to the 
maintenance of robustness or prevention of frailty. We hypothesized that several predictive factors could be identified for 
the maintenance of robustness and the prevention of frailty. Moreover, our study period included the coronavirus disease 
2019 (COVID-19) pandemic, during which people in Japan were restricted from going out or socializing with others. 
Therefore, a deterioration of items related to going out and socializing with others was expected.

Methods
Study Design, Setting, and Population
This longitudinal cohort study was designed according to the STROBE checklist for cohort studies, and the completed 
checklist is provided in Supplementary Table 1. The survey was conducted in Agano City, which has a population of 
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approximately 40,000 (51.5% female), with an aging rate of 34.4%, higher than the average for Niigata Prefecture.23 The 
Agano City Health Promotion Division previously conducted a municipal project to extend healthy life expectancy and 
prevent bedriddenness by periodically sending KCLs by mail to elderly persons aged ≥70 years to investigate the 
prevalence of frailty and explore treatment measures. This study targeted 70-year-old residents. The “elderly” were 
defined as individuals aged ≥65 years and “late elderly” as those >75 years; and those aged 70 years were categorized as 
“between elderly and late elderly”. Participants included those who took part in the baseline survey at age 70 in 2016 and 
completed the follow-up survey at age 76 in 2022. We did not exclude the participants based on the presence or absence 

Figure 1 KCL questionnaire items. The KCL consists of 25 items to be answered with a “yes” or “no” response. The 25 items are divided into seven subgroups, including 
activities of daily life, physical activity, nutritional status, oral function, confinement, cognitive status, and depressive mood.
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of trauma or serious health events. This current study was conducted according to the STROBE reporting guidelines for 
cohort studies, described along with the corresponding checklist in Supplementary Table 1.

KCL
The KCL is a self-report questionnaire consisting of 25 items to be answered with a “yes” or “no” response. The 25 items 
are divided into seven subgroups: five items on activities of daily life, five physical activity items, two nutritional status 
items, three oral function items, three confinement items, three cognitive status items, and five depressive mood items 
(Figure 1).9 Each question is scored as 0 or 1, indicating positive and negative answers, respectively. The minimum and 
maximum scores are 0 and 25, respectively. Scores 0–3 are defined as robustness, 4–7 as pre-frailty, and ≥8 as frailty;15 

in general, a higher KCL score indicates higher risk of needing assistance or care.15

Statistical Analysis
Results are expressed as medians and interquartile ranges. We further divided the changes in response to each of the 25 
KCL items from 2016 to 2022 into four categories: yes-to-yes, yes-to-no, no-to-yes, no-to-no. From 2016 to 2022, we 
analyzed: 1) changes in the percentages of robustness, pre-frailty, and frailty and 2) how robustness, pre-frailty, and 
frailty changed.

We used stepwise logistic regression to calculate independently associated factors for participants who were 1) 
evaluated as robust, whose KCL scores were 1–3 in 2016, and were still evaluated as robust in 2022; 2) evaluated as 
robust in 2016, transitioned to pre-frailty, and achieved KCL scores of 4–7 in 2022; 3) evaluated as robust in 2016 and 
transitioned to frailty, with KLC scores ≥ 8 in 2022; and 4) evaluated as frail in 2016, but improved to pre-frailty or 
robustness in 2022.

We conducted univariate analyses of the 25 KCL items to examine their associations with transitions such as robust-to 
-robust, robust-to-pre-frail, robust-to-frail, pre-frail-to-frail, and frail-to-robust or pre-frail. Items with p < 0.20 were then 
included as independent variables in multivariable logistic regression analyses, with each transition pattern treated as 
a dependent variable. Participants who were pre-frail in 2016 were not excluded from the regression analyses. As 
a sensitivity analysis, multivariate logistic regression analysis with stepwise method was also conducted for factors not 
meeting the threshold of p < 0.20 in the univariate analysis. Statistical significance was indicated by p < 0.05. In the 
residual analysis, if the absolute value of the adjusted residuals was >1.96, it was considered significantly different from 
the expected frequency at p < 0.05.

DH, PhD, who was not involved in conceptualizing the study, performed the statistical analysis. SPSS software 
(version 28; IBM Corp., Armonk, NY, USA) was used for statistical analysis.

Ethics Statement
This study was approved by the Niigata University Institutional Review Board (2022-0256, February 2, 2023). All 
methods in this study were performed in accordance with the relevant guidelines and regulations. The requirement for 
informed consent was waived, because this was a non-interventional, retrospective study. This study was conducted in 
accordance with the Declaration of Helsinki. The participants were informed that the survey conducted by Agano City 
may be used by Niigata University for research purposes.

Results
Participant Selection
In 2016, the population of 70-year-olds in Agano City was 591 (302 females and 289 males), 476 of whom returned 
survey forms. After excluding those who did not complete the form, 444 survey responses were obtained. In 2022, the 
KCL was sent again to these 444 individuals, 372 of whom returned the survey forms. After omissions were excluded, 
358 [185 females (51.7%) and 173 males] completed the survey in 2016 and 2022, with a follow-up rate of 80.6% 
(Figure 2). The median KCL significantly increased from 2 (interquartile range, 1–3) in 2016 to 3 (interquartile range, 
1–6) in 2022 (p < 0.001). From 2016 to 2022, the chi-square test indicated a significant overall difference among the 
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groups (p = 0.002), the pre-frailty and frailty rates increased from 12.3% to 19.8% (p = 0.406) and 26.8% to 31.6% (p = 
0.075), but robustness decreased from 60.9% to 48.6% (p = 0.042) by standardized residuals (Figure 3). Of the 
participants who were robust at baseline (60.9% of the total), 67.0% (40.8% of the total) remained robust for 6 years 
(Table 1). In contrast, of those who were robust in 2016, 33.0% did not remain healthy, 23.8% (14.5% of the total) were 

Figure 2 Study flow of community-dwelling older adults in Agano City, Niigata Prefecture, Japan, followed from 2016 (age 70 years) to 2022 (age 76 years). Participants 
were identified from the municipal survey database using the KCL. Exclusion criteria and final analytic sample are shown. This flow diagram demonstrates that 358 
participants completed both baseline and follow-up surveys. 
Abbreviation: KCL, Kihon Checklist.

Figure 3 Independent predictors of frailty transitions identified via multivariable logistic regression analysis. Forest plots present ORs and 95% CIs for baseline KCL items 
associated with maintenance of robustness and deterioration to pre-frailty or frailty over six years. Key findings include that visiting friends and participating in community 
activities were protective, while poor nutritional status increased risk. *p < 0.05 compared with baseline. 
Abbreviations: OR, odds ratio; CI, confidence interval; KCL, Kihon Checklist.
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pre-frail, and 9.2% (5.6% of the total) transitioned to frail (Table 1). Of the 26.8% of participants rated as pre-frail at 
baseline, 22.9% (6.1% of the total) improved to robust after 6 years, while 26.0% (7.0% of the total) transitioned to frail 
(Table 1). In addition, 27.3% of those assessed as frail at baseline improved to pre-frailty (3.4% of the total) and 13.6% to 
robustness (1.7% of the total). The number of participants that provided yes-to-yes, yes-to-no, no-to-yes, no-to-no 
responses to each question in 2016 and 2022 is described in Table 2.

Table 1 Transitions in Frailty Status Among Community-Dwelling Older 
Adults Aged 70 Years in 2016 and Followed Up at Age 76 Years in 2022, 
Agano City, Niigata Prefecture, Japan

Status After 6-Year Follow-Up (2022)

Robust Pre-Frailty Frailty

Baseline status (2016) Robust 146 (40.8%) 52 (14.5%) 20 (5.6%)
Pre-frailty 22 (6.1%) 49 (13.7%) 25 (7.0%)

Frailty 6 (1.7%) 12 (3.4%) 26 (7.2%)

Table 2 Number of Participants That Provided Yes-to-Yes, Yes-to-No, No-to- 
Yes, and No-to-No Responses to Each Question in 2016 and 2022 for All 
Participants

No. of the KCL Item Counts of Respondents for Each Response 
Transition Between 2016 and 2022 
(Yes-to-Yes/ Yes-to-No/ No-to-Yes/ No-to-No)

1. 314/ 19/ 19/ 5

2. 327 13/ 14/ 3
3. 293/ 21/ 13/ 30

4. 245/ 61/ 19/ 32

5. 278/ 52/ 10/ 17

6. 271/38/ 19/ 29
7. 312/ 29/ 11/ 5

8. 277/ 41/ 20/ 19

9. 269/ 35/ 35 /18
10. 195/ 79/ 23 /60

11. 269/ 43/ 37/ 8
12. 307/ 29/ 17/49

13. 239/ 56/ 33/ 29
14. 262/ 45/ 22/ 28

15. 254/ 46/ 30/ 27

16. 330/ 19/ 6/ 2

17. 247/ 71/ 20/ 19

18. 301/ 25/ 21/ 10

19. 320/ 23/ 9/ 5

20. 262/ 40/ 24/ 31

21. 288/ 43/ 15/ 11

22. 302/ 35/ 17/ 3
23. 258/ 59/ 21/ 19

24. 295/ 36/ 17/ 9

25. 269/ 42/ 24/ 22
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In the multivariable logistic regression analyses, the independent variables for each model were selected according to 
the dependent variable. Specifically, the independent variables used when the dependent variable was robust-to-robust, 
robust-to-pre-frail, robust-to-frail, and pre-frail-to-frail, as well as those used when the dependent variable was frail-to- 
robust or pre-frail, are presented in Table 3. Stepwise logistic regression analysis showed that the questions that were 
independent factors for maintaining robustness were “Q4: Visited friends in 2016 and 2022 [odds ratio (OR), 3.346]” and 
“Q10: Does not fear falling in 2016 and 2022 (OR, 4.693)” (Table 4). The questions associated with a transition from 

Table 3 Item-Level Predictors of Frailty Transitions in Univariate Methods Identified Using the Kihon Checklist (KCL) in Community- 
Dwelling Older Adults Aged 70 Years in 2016 and Re-Evaluated at Age 76 Years in 2022, Agano City, Niigata Prefecture, Japan

Item Change of 
Answer

p-value

Maintain robustness Q4. Do you sometimes visit your friends? Yes-to-Yes <0.001

Q10. Do you fear falling while walking? No-to-No <0.001

Q15. Do you often experience having a dry mouth? No-to-No 0.154

Q23. In the last two weeks have you experience difficulty in doing what you could do 
easily before?

Yes-to-No 0.061

Transition from robustness to pre-frail Q6. Do you normally climb stairs without using handrails or walls for support? Yes-to-No <0.001

Q13. Do you have any difficulties eating tough foods compared to 6 months ago? No-to-Yes 0.002

Q15. Do you often experience having a dry mouth? No-to-Yes 0.080

Q16. Do you go out at least once a week? No-to-Yes 0.031

Q20. Do you find yourself not knowing today’s date? No-to-Yes 0.001

Transition from robustness to frail Q12. BMI is less than 18.5 Yes-to-Yes 0.005

Q16. Do you go out at least once a week? Yes-to-No 0.011

Q18. Do your family or your friends point out your memory loss? No-to-Yes <0.001

Q21. In the last two weeks have you felt lack of fulfilment in your daily life? No-to-Yes 0.102

Q22. In the last two weeks have you felt a lack of joy when doing the things you used to 
enjoy?

No-to-No 0.147

Q23. In the last two weeks have you felt difficulty in doing what you could do easily 
before?

No-to-Yes <0.001

Transition from pre-frail to frail Q22. In the last two weeks have you felt a lack of joy when doing the things you used to 
enjoy?

No-to-No 0.162

Improvement from frail to robustness or 
pre-frail

Q8. Do you normally walk continuously for 15 minutes? No-to-Yes 0.069

Q11. Have you lost 2 kg or more in the past 6 months? No-to-No 0.013

Q16. Do you go out at least once a week? No-to-Yes <0.001

Q24. In the last two weeks have you felt helpless? No-to-Yes 0.101

Table 4 Item-Level Predictors of Frailty Transitions in Multivariate Logistic Regression Stepwise Method Identified Using the Kihon 
Checklist (KCL) in Community-Dwelling Older Adults Aged 70 Years in 2016 and Re-Evaluated at Age 76 Years in 2022, Agano City, 
Niigata Prefecture, Japan

Item Change of 
Answer

Odds 
Ratio

95% Confidential 
Interval

p-value

Maintain robustness Q4. Do you sometimes visit your friends? Yes-to-Yes 3.346 1.695–7.333 <0.001

Q10. Do you fear falling while walking? No-to-No 4.693 2.172–10.143 <0.001

Transition from robustness to 
pre-frail

Q6. Do you normally climb stairs without using handrails or walls 
for support?

Yes-to-No 3.484 1.148–7.544 0.031

Q13. Do you have any difficulties eating tough foods compared 
to 6 months ago?

No-to-Yes 2.532 1.363–4.151 0.009

Q20. Do you find yourself not knowing today’s date? No-to-Yes 3.559 1.107–6.772 0.003

Transition from robustness to frail Q12. BMI is less than 18.5 Yes-to-Yes 3.272 1.096–6.102 0.013

Q16. Do you go out at least once a week? Yes-to-No 4.040 1.317–8.284 0.014

Q18. Do your family or your friends point out your memory 
loss?

No-to-Yes 3.103 1.934–7.103 <0.001

Q23. In the last two weeks have you felt difficulty in doing what 
you could do easily before?

No-to-Yes 3.046 1.622–7.093 <0.001

Improvement from frail to 
robustness or pre-frail

Q16. Do you go out at least once a week? No-to-Yes 4.478 1.242–9.527 <0.001
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robustness to pre-frailty were “Q6: Could climb stairs without holding handrails/walls in 2016 but not in 2022”, “Q13: 
Did not have difficulty chewing tough foods in 2016 but does in 2022”, and “Q20: Knew the current date in 2016 but 
does not in 2022”. The ORs were 3.484, 2.532, and 3.559, respectively (Table 4).

The questions associated with a transition from robustness to frailty were “Q12: BMI < 18.5 in 2016 and 2022”, 
“Q16: Went out once weekly in 2016 but not in 2022”, “Q 18: Family/friends did not notice forgetfulness in 2016 but 
noticed in 2022”, and “Q23: Did not find any difficulty performing any tasks in 2016 but finds difficulty performing such 
tasks in 2022”. The ORs were 3.272, 4.040, 3.103, and 3.046, respectively (Table 4). The question independently 
associated with an improvement from frailty to robustness or pre-frailty was “Q16: Did not go out once weekly in 2016 
but went out once weekly in 2022, (OR 4.478)” (Table 4). However, no significant factors were independently associated 
with a deterioration from pre-frailty to frailty. Similar results were obtained in the sensitivity analysis.

Discussion
In the current study, factors found to maintain robustness were visiting friends and not fearing falling while walking. 
First, visiting friends involves going out, which is important for preventing frailty.22,24,25 Furthermore, engaging in social 
connections is important for maintaining relationships with others, such as family, relatives, friends, and neighbors. 
Being connected with others establishes social capital, which comprises trust, relationships, and social networks, and is 
physically important and prevents social frailty.26,27 Second, fear of falling is considered a risk factor for frailty, similar 
to the findings of Hirose et al16 in their 1-year longitudinal study. We speculated that this would lead to a reduction in the 
range of activities and opportunities to go out,28 because falls in older persons are likely to lead to fractures in the 
vertebrae or hip joints, deterioration of activity status, and even death.29 These two factors may contribute to the 
prevention of social frailty and poor physical status. Notably, fear of falling did not necessarily translate into activity 
restriction among participants who remained robust. This may be explained by the adoption of preventive strategies, such 
as safer route selection, use of supportive devices, or engagement in balance and strength training, as well as by the 
maintenance of social interactions, which provide psychological support and motivation to remain active. These factors 
may have mitigated the potentially negative effects of fear of falling on activity levels.

The following factors were identified as contributing to the transition from robustness to pre-frailty: inability to climb 
stairs without using handrails or walls for support; having difficulties eating tough foods compared to 6 months ago; and 
not knowing today’s date. First, the ability to climb stairs without using a handrail or wall is a reported factor in 
maintaining robustness, and the inability to do so is likely to transition to frailty.12,16 These findings are similar to those 
of the present study. Climbing stairs requires more muscle strength and balance ability than walking on flat ground,30,31 

and previous studies have reported that people who can walk continuously for ≥15 min are more likely to remain robust 6 
years later.22 Climbing stairs without assistance may be more likely to affect the relatively early stages of physical 
decline in the KCL, which is more likely to affect the transition to pre-frailty than other physical function-related items.

Second, oral-frailty items, such as difficulty in eating tough foods, also influenced the transition to pre-frailty. 
Difficulty eating tough foods is likely to occur relatively early in oral frailty,32 and it is presumed that oral intake 
declines, subsequently leading to weight loss, muscle weakness, and cognitive function decline.28,33 In a survey of 
residents, Kera et al25 identified the factors that significantly increase each subdomain score of the KCL as “experience of 
falling”, “oral frailty”, and “housebound”. Furthermore, Hirose et al16 found that not experiencing a dry mouth was 
a factor in improving from frailty to robustness. Similar to previous reports, our study also showed that “falling”, “oral 
frailty”, and “housebound” were important factors.

Third, loss of date awareness is affected by a decline in cognitive function. A decline in cognitive function may lead 
to decreased motivation to become active, making it impossible to maintain robustness.34,35 Thus, physical and oral 
functions, as well as the maintenance of cognitive function are important for maintaining a robust state of health. In 
addition, a higher proportion of participants in this group were unable to walk continuously for 15 min, suggesting that 
reduced walking endurance may represent an early stage of functional decline leading to pre-frailty. Oral frailty also 
appeared to coexist with lower BMI, supporting the close interrelationship between oral function and nutritional status. 
Furthermore, decline in cognitive function, as reflected by disorientation in date, may accelerate disengagement from 
physical and social activities. These findings indicate that deterioration in physical endurance, oral and nutritional status, 
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and cognitive capacity jointly contribute to the transition from robustness to pre-frailty. Kamasaki et al24 found that 
elderly people with pre-frailty showed distinctive characteristics, including poor physical function, poor nutritional 
status, and depressive mood, similar to our findings. They stated that elderly persons with pre-frailty should undergo 
physical and psychological interventions to improve robustness.

The following factors were identified as contributing to the transition from robustness to frailty: BMI <18.5 kg/m2 

and difficulty in doing things that could easily be done before. With regard to BMI <18.5 kg/m2, individuals who are 
underweight at middle age (50–69 years of age) have a higher risk of transitioning to frailty 6–8 years later.19,36 This may 
be due to muscle weakness and decreased oral intake.37 However, several studies have reported that obesity and high 
waist circumference adversely affect frailty.37,38 Therefore, below-normal weight and obesity should be avoided; 
consequently, optimal weight may maintain robustness in older individuals. Previous surveys have concluded that 
difficulty in doing things that could easily be done before is an important factor in maintaining robustness and preventing 
the transition to frailty,12,16 similar to our findings. Moreover, increasing difficulty in performing tasks previously done 
with ease may reflect physical impairment as well as subtle cognitive decline, particularly in executive and attentional 
functions. This interpretation is supported by the independent association of memory loss recognized by family or friends 
(Q18) with frailty transition. Taken together, persistently low BMI, reduced outings, memory loss, and task difficulty 
highlight the interplay of nutritional, social, cognitive, and functional factors in accelerating the direct transition from 
robustness to frailty.

Several participants improved from frailty to pre-frailty or robustness during the 6-year follow-up. The factor most 
strongly associated with this improvement was a change in response to “going out at least once per week”, shifting from 
negative to positive between baseline and follow-up. This suggests that the adoption of regular outings can serve as 
a catalyst for recovery even among individuals already classified as frail. Going out once per week may represent 
physical activity and an opportunity for cognitive stimulation and social engagement, which are known to mitigate 
depressive mood and social isolation. These multidimensional benefits may have contributed to reversing frailty status. 
Importantly, this finding supports the concept of frailty as a reversible condition and emphasizes the potential of 
relatively simple lifestyle modifications, such as encouraging routine outings, to facilitate recovery trajectories in older 
adults.

Frailty is considered reversible; notably, a frail status can return to robustness with appropriate interventions.7 In fact, 
40.9% of the frail individuals in this study improved to pre-frailty or robustness after 6 years. Appropriate intervention 
for frailty is important; however, to the best of our knowledge, key aspects and intervention timing following status 
changes remain unclear. Although some studies have evaluated all aspects of physical condition, house restraint, and 
depressive mood as risk factors for frailty,29,39–42 few studies have defined risk factors considering the KCL items.19,43 

Ishikawa et al43 conducted a 4-year longitudinal study on community-dwelling older adults in Japan and categorized item 
responses as “bad”, “worse”, “improved”, or “good” using definitions comparable to those in the present study. They 
reported that deterioration in the cognitive function domain and worsening of item Q18 were significant risk factors for 
long-term care certification in the younger subgroup. Although their outcome was long-term care certification, rather than 
frailty progression or recovery, the findings are conceptually consistent with the present results, considering the close 
relationship between frailty and the need for long-term care. Similarly, a multivariate analysis by Ohashi et al19 

demonstrated that lower baseline scores in the physical activity domain predicted transition to frailty over five years, 
which also aligns with our findings. To the best of our knowledge, however, no previous studies have investigated the 
association between changes in responses at baseline and follow-up with the maintenance of robustness or the transition 
to frailty, underscoring the novelty of the present study.

Through multiple logistic regression analysis, we identified the change in answering Q16: “Do you go out at least 
once per week?” from no in 2016 to yes in 2022 as an independent factor for improvement from frailty to robustness or 
pre-frailty. As noted above, our findings suggest that local residents were more likely to transition to frailty when they 
stopped going out and were more likely to improve from frailty when they started going out. Going out once a week or 
more is not simply a component of exercise, it is also associated with cognitive function44 and social frailty, such as 
being house-bound and/or having a depressed mood.45,46 These two aspects highlight the importance of developing the 
habit of going out and having connections with others.
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In this study, 60.9%, 26.8%, and 12.3% of the elderly residents aged 70 years in 2016 were robust, pre-frail, and frail, 
respectively, as assessed via the KCL (Table 1). The prevalence of frailty in elderly Japanese individuals has been 
reported to range from 4–17.2% among adults aged ≥65 years.39,47–49 Since the reported prevalence of frailty in our study 
is comparable to those reported in other studies, our results are considered a valid reflection of the general population 
living in the area. Furthermore, the prevalence of frailty in our study is similar to those of previous studies during the 
COVID-19 pandemic in Japan. Several recent studies have examined the effects of the COVID-19 pandemic on frailty in 
Japan. Hirose et al50 demonstrated that frailty prevalence increased progressively from the pre-pandemic period through 
the first and second waves, largely due to declines in visiting friends and going out, and proposed the notion of 
“pandemic-associated frailty”. In a subsequent study, they also reported that robustness declined, and pre-frailty 
increased between 2020 and 2022, with sustained engagement in hobbies and community activities serving as protective 
factors.51 Shinohara et al52 further showed in cross-sectional surveys from 2020 to 2023 that reduced food intake and 
social interactions contributed to worsening frailty, while Yokoro et al53 highlighted that low dietary variety during 
2020–2021 was significantly associated with incident frailty. Our study extends these findings by providing long-term, 
item-level evidence across 6 years, spanning both pre- and post-pandemic phases. In line with pandemic-focused 
research, we found that social engagement, such as visiting friends and participating in community activities or hobbies, 
protected against deterioration, whereas lack of participation was a risk factor. We also confirmed the importance of 
nutritional aspects, including weight loss, consistent with prior reports on dietary variety. Unlike previous studies that 
primarily addressed short-term pandemic effects, our longitudinal analysis demonstrates that psychosocial and lifestyle- 
related factors exert sustained influence on frailty transitions in community-dwelling older adults. Consequently, the 
decrease in visiting friends and going out may be ascribed to several restrictive measures during the COVID-19 
pandemic, such as lockdowns and social distancing. Therefore, the frailty observed in our study may be partly described 
as pandemic-induced frailty.

This study had some limitations. First, the age of the participants was limited to 70 and 76 years for the first 
and second surveys, respectively, because they were conducted through a municipal project. Reduced age hetero
geneity is one of the main limitations in examining frailty trends. Second, we did not assess the frailty status through 
history-taking or physical examination. Nevertheless, the robustness, pre-frailty, and frailty rates at baseline were 
comparable to previous reports,39,48–50 and the present findings were considered compatible with those of a natural 
history study in a community-dwelling population. However, few reports have identified the factors involved in the 
maintenance of health status, pre-frailty, and transition to frailty using responses at two time points, which is one of 
the strengths of this study. Third, we did not exclude participants based on the presence or absence of trauma or 
serious health events, which potentially biased our results. Nevertheless, the reported rate of fragility fractures 
among the general population aged 70–79 years was 1.3 fractures per 1000 persons per year,54 implying that 
fractures may have had only a minimal, non-significant impact on the results. Fourth, participant characteristics may 
have influenced the results. The study included only residents of Agano City who were exactly 70 years old at 
baseline and agreed to complete both surveys. Such participants might have been relatively health-conscious and 
socially engaged, compared with those who did not respond, potentially leading to underestimation of frailty 
prevalence and overestimation of robustness maintenance. Furthermore, as the study population was restricted to 
a single municipality in Niigata Prefecture, regional lifestyle and healthcare access could have affected the observed 
frailty transitions. These factors should be considered when interpreting the generalizability of our findings. Finally, 
we could not compare the numbers and characteristics of participants that completed both surveys in 2016 and 2022 
to those that completed only one survey in 2016 to illustrate how the final population represents the target 
population from our data. In addition, medical illnesses are considered risk factors for frailty,55–57 but their impact 
on the present study results are unclear, which is another limitation of this study. Despite these drawbacks, our 
sensitivity analysis served to indicate the validity of the logistic regression results and was regarded as an integral 
component of the study, and its results were similar to the main results, confirming the credibility of the study 
findings.
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Conclusions
This study demonstrated that changes in specific KCL items were significantly associated with the maintenance of 
robustness, transition to pre-frailty or frailty, and recovery from frailty among community-dwelling older adults over 
a 6-year period. Social engagement, absence of fear of falling, oral function, cognitive health, and adequate body 
weight emerged as protective factors, whereas low BMI, reduced outings, memory decline, and increasing difficulty 
with daily tasks predicted deterioration. Notably, a proportion of participants improved from frailty to pre-frailty or 
robustness when they initiated regular weekly outings, underscoring both the reversibility of frailty and the importance 
of simple lifestyle modifications. These findings align with prior reports on the role of physical activity, nutrition, and 
psychosocial health in frailty transitions while extending existing evidence by focusing on item-level changes across 
two time points.

Several points support the credibility of our findings. First, the prevalence of frailty observed in this cohort (12.3% at 
baseline) was comparable to previously reported prevalence rates in Japan, including those documented during the 
COVID-19 pandemic by Hirose et al,50 which reinforces the external validity of our results. Second, our methodological 
procedures enhanced credibility: we validated predictors consistent with previous studies, employed a multicentric study 
design, and analyzed a sufficiently large sample that met pretested eligibility criteria with a high follow-up rate. These 
features strengthen both the reliability and generalizability of the study.

Some limitations should be acknowledged. First, several variables were based on single questionnaire items, which 
may have led to over- or underestimation of associations due to reporting bias. To mitigate this, our sensitivity analysis 
results were consistent with the main findings, thereby supporting robustness. Second, the study was conducted in 
a single municipality, potentially limiting generalizability to other populations. Regional lifestyle and healthcare 
resources may have influenced frailty transitions as well. Future multicenter studies with larger, more diverse populations 
and objective measures (eg, physical performance tests, medical records) will be needed to validate and extend our 
findings.

For routine practice, our results emphasize the need to monitor changes in specific KCL items to identify individuals 
at risk of frailty progression, rather than relying solely on total scores. For future research, multicentric longitudinal 
studies incorporating objective physical and cognitive assessments are warranted. At the policy level, municipal health 
initiatives could integrate routine KCL screening with community-based programs promoting social engagement, oral 
health, balanced nutrition, and regular outings to prevent frailty and support recovery in older adults.
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