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Introduction

The number of elderly people worldwide is increasing 
rapidly, and the rate of this increase is fastest in Japan. 
While the average life expectancy is increasing year by 
year, improvements in healthy life expectancy have only 
tracked these in parallel (1) (Figure 1). The Japanese 
government has set a target of extending healthy life 
expectancy by three or more years by 2040 (2). To close 
the gap between the average life expectancy and healthy 
life expectancy, it is necessary for society as a whole to 
act against frailty.
 In this article, we briefly review the definition and 
assessment of frailty and discuss how it can best be 
managed during the COVID-19 pandemic in Japan.

Definition of frailty

The word "frailty" has been attracting attention as a 
keyword in geriatric medicine and public health since the 
end of the 20th century (3). As a generic term, "frailty" 
is the noun form of frail, which means "easily broken or 
destroyed" or "physically weak." As a term in geriatric 

medicine and gerontology, experts involved in the 
Frailty Consensus Conference defined frailty in 2013 as 
follows (4): "A medical syndrome with multiple causes 
and contributors that is characterized by diminished 
strength, endurance, and reduced physiologic function 
that increases an individual's vulnerability for developing 
increased dependency and/or death". Similarly, the Japan 
Geriatrics Society defined frailty in 2014 as "a state of 
increased vulnerability to disability caused by various 
functional and/or intrinsic capacity deterioration due to 
aging" (5).
 Among experts, the consensus is that frailty is 
reversible or attenuated by interventions; thus, early 
detection is important in primary and community care 
by health workers (6). Frailty is also characterized by 
multiple dimensions, namely, physical, mental, and 
social aspects, which are associated with each other and 
determine an individual's frailty status.
 No standardized definition of frailty has been yet 
established (4), making it impossible to measure its 
prevalence, which is therefore uncertain. A systematic 
review of 21 studies including 61,500 older community 
residents revealed a wide variance in the prevalence of 
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frailty among studies (range 4.0-59.1%) and estimated 
the overall weighted prevalence as 11% (7). Frailty was 
generally found to be higher in women than in men, 
and it becomes more prevalent with age (7-9). Being 
a member of an ethnic minority group or having low 
socioeconomic status are considered risk factors for 
frailty (8,9).
 There are two major models that have been widely 
used to operationalize the concept of physical frailty. 
One is the phenotype model proposed by Fried et al. 
(10), which suggested considering the presence of five 
symptoms to identify frailty in individuals: weight 
loss, exhaustion, weakness, slowness, and reduced 
physical activity. The criteria they developed for the 
Cardiovascular Health Study (CHS) has been widely 
used as the standard of physical frailty. Additionally, 
the deficit model proposed by Rockwood and Mitnitski 
accumulates the number of impairments and conditions 
to create frailty index (11).
 With aging, muscle strength weakens, and this 
induces fatigue. Thus, older persons feeling excessive 
fatigue tend to avoid physical activity and stay home, 
which results in a further decline of muscle strength, 
energy expenditure, and appetite, thereby leading to 
weight and further muscle loss, that is, a frailty cycle 
(10). Fatigue and physical inactivity may cause sleep 
disturbance, depression, and social isolation, which 
accelerate the loss of appetite and vitality. There is no 
doubt that social disconnectedness, loneliness, and 
depression are associated with each other, and each 
increases the risk of physical frailty (12). However, there 
has been much debate about how to capture mental and 
social aspects of frailty (13).

Assessment of frailty

There have been a number of tools created to evaluate 
frailty. In their review article, Dent et al. listed 16 
commonly used frailty instruments (14). It is important 
to choose an appropriate assessment tool for different 

types of patients (15). The validity of the instruments 
may vary by the setting and purpose, such as primary 
care facilities, hospitals, long-term care facilities, or local 
community facilities, where frailty prevention strategies 
have primarily been conducted by public health nurses.
 As the standard criteria to diagnose frailty in Japan, 
the Japanese version of the CHS frailty index criteria 
(J-CHS criteria) was proposed based on the evidence 
of Japanese older adults (Table 1, J-CHS criteria) (16). 
According to the J-CHS criteria, prevalence of frailty 
among community dwellers ≥ 65 years ranged from 2.0% 
to 21.5% in Japan (16). Age-stratified meta-analyses 
showed the pooled prevalence of frailty defined by CHS 
criteria in Japan was 8.1% for women and 7.6% for men 
(17).
 The J-CHS criteria include grip strength and gait 
speed, which requires actual measurement. Therefore, a 
more convenient tool is desired for broader application 
in public health practices. The Kihon Checklist (KCL) 
is a self-administrative questionnaire comprising 25 
items (18), which was originally developed to select the 
targets for disability prevention by the Japanese Ministry 
of Health, Labour and Welfare (MHLW). It comprises 
seven domains, namely, instrumental ability of daily 
living, physical function, nutritional status, oral function, 
social isolation, cognitive function, and mental health. 
Its reliability and validity as a frailty screening tool 
against the CHS criteria has been demonstrated among 
outpatients (19). The validity of KCL as a predictive 
index of the need for long-term care and mortality 
among community-dwelling older people has also been 
confirmed (20). Furthermore, it has been translated into 
English, Spanish, Portuguese, and Simplified Chinese 
and has been widely used worldwide (21).
 Recently, a new 15-item self-administrative 
questionnaire was developed and proposed by MHLW to 
assess health-related problems for older people, 75 years 
or above (22,23). It includes questions inquiring about 
general health perception; life satisfaction; and physical, 
cognitive, mental, social, and oral frailty. Detailed 
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Figure 1. Chronological change of average life expectancy and healthy life expectancy. Average life expectancy is increasing 
year by year, but healthy life expectancy is only improving in parallel. Data source: Cabinet Office Japan. Annual Report on the 
Ageing Society 2019 (1).
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communities in Japan. A large epidemiological study 
including 375,400 older adults aged 65 years or older 
living in a total of 81 regions (the Japan Gerontological 
Evaluation Study, JAGES, (24)) demonstrated that every 
social activity per hundred older people was significantly 
associated with an 11% reduction of the likelihood of 
frailty (odds ratio = 0.89; 95% credible interval = 0.81, 
0.99) (25).
 The mainstream of long-term care prevention 
in Japan used to be a high-risk approach, that is, 
efforts were made to identify and support individuals 
whose ability to perform activities of daily living was 
declining. Because of the revision to the Long-Term 
Care Insurance Law in 2014, the policy was shifted 
to more population-centric approach. "Kayoi-no-ba" 
came to the forefront regarding the measures for frailty 
and disability prevention. Both the number of "Kayoi-
no-ba" and the prevalence of participants have kept 
increasing. According to a government report, there were 
106,766 places and 5.7% of the community-dwelling 
older people participated in "Kayoi-no-ba" in 2018 (26). 
In 2019, the government announced an 8% increase 
to the participation rate of "Kayoi-no-ba" by 2025 as a 
numerical target of an initiative to prevent dementia.
 From April 2020, "Integration of long-term care 
prevention and health services for the elderly" has 
been promoted by the MHLW. In this initiative, health 
professionals—such as public health nurses, registered 

properties of the new frail questionnaire are under 
investigation. The recently developed Questionnaire for 
Medical Checkup of Old-Old (QMCOO) is designed 
to identify frail older persons in all healthcare settings, 
including at health checkups and in primary care clinics 
(Table 2) (23). This approach is expected to help frail 
patients find support that they need in their communities.

Management of frailty

Although the importance of the management of frailty 
is recognized globally, effective strategies have not 
been established yet (14). Physical activity, diet, and 
social participation are possibly the key components of 
an effective intervention because physical inactivity, 
malnutrition, and social isolation are considered as 
modifiable risk factors of frailty (14).
  "Kayoi-no-ba" is a mutual focal point where locally 
living older residents can work on health promotion 
through physical exercise, hobbies or other activities, 
supported by local activists, while the whole activities 
and the process are supported by local government. The 
word for word translation of "Kaoyoi" is "commuting" 
and "ba" is "a place" in English. However, "ba" in this 
context implies a focal point where people with mutual 
interests are drawn to gather. As an intervening measure 
of frailty/disability prevention, "Kayoi-no-ba" generated 
greater public interests and is taken place across local 
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Table 1. The J-CHS Criteria

Shrinking
Low activity

Exhaustion
Weakness

Slowness

Have you lost 2 kg or more in the past 6 months?
1) Do you engage in moderate levels of physical exercise or sports aimed at health?
2) Do you engage in low levels of physical exercise aimed at health?
In the past 2 weeks have you felt tired without a reason?
Grip strength
Men: < 26 kg, Women: < 18 kg
Gait speed
< 1.0 m/s

Note: Frailty, prefrailty, and robustness are defined by having 3-5, 1-2, and 0 components, respectively (13).

Yes = 1, No = 0
"No" to both questions = 1

Yes = 1, No = 0

Table 2. Questionnaire for medical checkup of the old-old (QMCOO) (23)

No.

1
2

3
4
5
6
7
8
9
10

11
12
13
14
15

Questions

How is your health?
Are you satisfied with your daily life?

Do you eat three times a day?
Do you have any difficulties eating tough foods, compared to 6 months ago?
Have you choked on your tea or soup recently?
Have you lost 2 kg or more in the past 6 months?
Do you think you walk slower than before?
Have you experienced a fall in the past year?
Do you go for a walk for your health at least once a week?
Do your family or friends point out your memory loss? (e.g., "You ask the 
same question over and over again.")
Do you find yourself not knowing today's date?
Do you smoke?
Do you go out at least once a week?
Do you keep up regular communication with your family and friends?
When you are not feeling well, do you have anyone you can talk to?

Answer

① Excellent ② Good ③ Fair ④ Poor ⑤ Very poor
① Satisfied ② Moderately satisfied ③ Moderately 
dissatisfied ④ Dissatisfied
① Yes ② No
① Yes ② No
① Yes ② No
① Yes ② No
① Yes ② No
① Yes ② No
① Yes ② No
① Yes ② No

① Yes ② No
① Yes ② No ③ I quit
① Yes ② No
① Yes ② No
① Yes ② No
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dieticians, dental hygienists, physical therapists, 
occupational therapists, and speech therapists – are 
expected to actively get involved with "Kayoi-no-
ba" by providing health consultation and education 
to the participants. They are also expected to evaluate 
participants' health condition and identify frail persons by 
using QMCOO, the new 15-item questionnaire for frailty 
assessment (23) to direct them toward the necessary 
support and medical services.
 In the implementation of integrated disability 
prevention and healthcare services for older people, 
one of the major tasks is utilizing the database of 
national health insurance (Kokumin Hoken Database, 
KDB) to organize and analyze the health issues of local 
communities. Local municipalities are responsible for the 
provision of healthcare services to the residents. KDB 
is linked to the databases for long-term care services, 
so that it enables provision of all information regarding 
medical and long-term care for each older person.
 Health professionals who visit "Kayoi-no-ba" can 
evaluate the health condition of older individuals by 
using QMCOO, along with information on health 
checkups, medical care, and long-term care extracted 
from the KDB system. Then, they would advise the 
older person based on the available data and introduce 
them to appropriate healthcare services. Furthermore, by 
recording individuals' participation in "Kayoi-no-ba" in 
the KDB data, it is possible to evaluate the effectiveness 
of the "Kayoi-no-ba" as a frailty prevention strategy 
in the targeted area. From now on, by monitoring the 
effectiveness of "Kayoi-no-ba," it is expected to further 
improve the quality of the "Kayoi-no-ba" program in 
accordance with the plan-do-check-act cycle of local 
community-based integrated care system (27).

The COVID-19 pandemic and frailty

COVID-19, which began in Wuhan, China, started 
spreading throughout the world sometime in late 2019. 
The WHO declared it as a pandemic on March 11, 2020.
 Figure 2 shows the daily number of reported 

COVID-19 cases in Japan during the period of January 
16, 2020 and April 12, 2021 (28). In Japan, the first cases 
were reported on January 16, 2020, and hit its first peak 
in mid-April, with the number of new cases reaching 
720 a day. From early April to May, a state of emergency 
was declared; movie theaters and department stores were 
closed, and people were asked to refrain from going out. 
The number of infected people rose again, reaching a 
second peak of 1,604 at the beginning of August. It began 
to increase in early November with a peak of 7,844 on 
January 8. A fourth wave came in early April, 2021, and 
the number of cases including new variants continues to 
increase even now (April 19, 2021).
 One of the characteristics of COVID-19 is that older 
people are more likely to become seriously ill. In the 
first wave, older people were the major victims of the 
COVID-19 pandemic (Figure 3) (29). Most seniors 
refrained from going out for fear of infection and stayed 
home.
 It is obvious that restraint from going out will 
accelerate the frailty cycle in older people. The impact 
of the COVID-19 pandemic on the development of 
frailty has only been beginning to emerge. Thus, we 
need to consider what can and should be done for better 
management of frailty during the pandemic (30,31).

Prevention of frailty under the COVID-19 pandemic: 
NCGG-HEPOP

At time of writing (mid-April 2021), it is unpredictable 
when the COVID-19 pandemic will come to an end. 
For older adults, staying at home for fear of infection 
is considered to be a risk in terms of the development 
of frailty. Thus, efforts to prevent frailty along with 
infection control are needed (32,33).
 Presently, efforts for frailty prevention during the 
COVID-19 pandemic are being made. The National 
Center of Geriatrics and Gerontology (NCGG) has 
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Figure 3. Prevalence of severe cases among confirmed cases 
of COVID-19 during the first wave of COVID-19 pandemic 
in Japan. Older people were more likely to become seriously 
ill from suffering from COVID-19 during the period of 
January 16 and April 22, 2020, in the first wave of COVID-19 
pandemic. Data source: Ministry of Health, Labour and 
Welfare, The case of coronavirus, April 23, 2020 (29).

Figure 2. Number of daily confirmed cases of COVID-19 
tested by PCR in Japan. During the period of January 16, 
2020 and April 12, 2021. Data source: Ministry of Health, 
Labour and Welfare, Open data (28).
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developed a guide for home-based activities for frailty 
prevention and made it available on the web (34) 
(https://www.ncgg.go.jp/hospital/english/hepop/). The 
guide for Home Exercise Program for Older People 
(HEPOP) introduces six packages, including physical 
exercises, eating methods, and cognitive training, that 
older individuals can practice at home according to their 
individual abilities or needs in an easy-to-understand 
manner. The packages include balance improvement, 
physical strengthening, inactivity prevention, cognitive, 
feeding and swallowing improvement, and nutrition 
improvement.
 Those who would like to start HEPOP, the home 
exercise program, can use the flowchart to determine 
which package is the most appropriate (Figure 4). 
As the appropriateness of the package may change 
depending on the patient's physical and mental status, it 
is recommended to reassess once a month or whenever 
any change is perceived. Before starting an exercise or 
activity, it is recommended to check the "precautions and 
methods of use" and "exercise intensity" to select the 
most appropriate exercise or activity for each individual's 
needs.
 The balance improvement package is for frail or pre-
frail individuals who have fear of falling to improve 
their muscle strength and balancing ability. The physical 
strengthening package is for those who perceive slowness 
in their walking speed, and it is designed to improve and 

maintain physical functions and strength. The inactivity 
prevention package is designed to help robust older 
people to maintain their physical functions. All three 
packages include stretching, balance, muscle training, 
and whole-body exercises. These combine various 
exercises and require 40 to 60 minutes per day depending 
on the self-condition (20 to 60 minutes for the balance 
improvement package). The cogni-package is for those 
who are afraid of cognitive decline. It includes several 
tasks combining "exercise" with "cognition," which 
we call "cognicise" (35): dual-task training, conducting 
cognitive tasks such as word games, performing fast 
simple numerical calculations, and playing a simple 
memory span game while performing aerobic exercises. 
The feeding and swallowing improvement package is 
for those who have lost more than 2 to 3 kg of weight 
during the past six months and feel difficulties in 
eating and/or swallowing and who want to be provided 
with basic information about oral frailty (36) and 
exercises to maintain oral and swallowing function. The 
nutrition improvement package is for those who lost 
weight without oral frailty and is designed to provide 
information about malnutrition and advice to improve 
their diet.
 HEPOP is applicable to all older people with stable 
physical condition and no serious pain, including 
inpatients on discharge, outpatients, and older people 
living in the community. Implementation, adoption, and 
effectiveness of HEPOP are under investigation.

Social connection under the COVID-19 pandemic

The COVID-19 pandemic forces older people to 
avoid physical contact with others, which increases 
psychological distress and reduces sources of support, 
thus leading them to frailty or more severe consequences. 
To maintain social connection during the COVID-19 
pandemic is the most difficult part of frailty prevention, 
especially for older people living alone. While phone 
calls and postal letters are common conventional 
communication tools, e-mails have become popular. 
Use of social network services and video calls has 
attracted attention as effective tools during the pandemic 
to facilitate communication for older people (33). 
According to reports from the Ministry of Internal Affairs 
and Communications (37), 90.5% of 60-year-olds, 74.2% 
of 70-year-olds, and 57.5% of 80-year-olds were using 
internet in 2019. Although the evidence regarding the 
effectiveness of video call in the reduction of loneliness 
in older adults are still limited (38), intervention utilizing 
information and communication technologies (ICT) has 
been promoted. Note that ICT is not always beneficial 
for all people (39), and promoting ICT may increase 
inequality in terms of access and usage because not 
everyone can afford to buy ICT tools or have enough 
time and skills to keep up with the latest information 
as well as reach out to various support services. Those 
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Figure 4. HEPOP flowchart. Reproduced from (34) by 
permission of National Center for Geriatrics and Gerontology. 
Those who would like to start HEPOP, the home exercise 
program, can use the flowchart to determine which program 
package is the most appropriate for them. The questionnaire 
items are derived from Kihon Checklist (18) and QMCOO (23).
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who are disadvantaged could be left far behind in this 
information age. Thus, it is crucial to provide sufficient 
support for older people to use ICT such as mobile 
phones or computers as well as other options.

Future implication

Recently, Taniguchi et al. examined 2,675 Japanese 
people aged 65-90 years prospectively and identified four 
distinct trajectory patterns (40). According to their report, 
36.3% had very high functional capacity at the age of 
65 and maintained higher functional capacity even after 
85 years of age. In contrast, 6.1% had low functional 
capacity at the age of 65 already and kept losing their 
functional capacity year by year. The rest shared the 
same level of functional capacity at the age of 65 years; 
however, 40.1% maintained the level until 85 years 
of age and 17.4% saw a decrease. Their study implies 
that most of those who would be frail in the future may 
have been already determined at the age of 65. This is 
consistent with the findings of the Whitehall II study by 
Brunner et al. that health behaviors and biomedical risk 
factors measured at 50 years of age and above explained 
more than one-third of socioeconomic inequalities in 
frailty (41).
 It is essential to detect frail individual among older 
persons to provide them with the necessary support. It is 
also important to intervene with middle-aged people to 
limit future frailty. More life course studies are needed to 
clarify the modifiable risk factors concerning frailty.

Conclusion

There is an urgent need to establish an effective frailty 
prevention strategy for use during the COVID-19 
pandemic. A newly developed 15-item questionnaire and 
home-based physical exercise programs are expected 
to promote frailty management in Japan. Life course 
approaches are also needed to clarify the midlife risk for 
frailty development in later life.
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