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Background & aims. In Japan, preventive care events are held at various 
places. This study examined the understanding of frailty among elderly peo-
ple who participated in preventive care events and related factors to further 
demonstrate the effect of frailty prevention in preventive care events.
Methods. A self-administered questionnaire survey was conducted 
among elderly people who participated in preventive care events in 
Higashimurayama City, Tokyo, from October to December 2019. We 
asked about their understanding of frailty, extraversion, variables re-
lated to frailty assessment, and demographic characteristics. We an-
alysed 403 participants aged ≥ 65 years. We examined the degree of 
understanding of frailty and its related factors.
Results. The responses ‘I know of it enough to explain its details’ or 
‘I somewhat know of it’ were categorised as ‘understanding of frailty 
(n = 215, 53.4%)’, and the responses ‘I have heard of it but do not know 
its details’ or ‘I have not heard of it’ were categorised as ‘non-under-
standing of frailty (n = 188, 46.6%)’. We found that participants who did 
not understand frailty were more likely to participate in preventive care 
events as attendants (odds ratio [95% confidence interval] = 2.85 [1.37, 
5.95]) than participants who understood frailty.
Conclusions. Among elderly people who participated in preventive 
care events, those who did not understand frailty did not actively par-
ticipate in community activities. It is necessary to incorporate activities 
that enable elderly people to recognise their own health conditions and 
physical functions into community activities. 
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INTRODUCTION

Frailty prevention is meaningful for coping with ageing. Among Japanese 
elderly people living in the community, physical frailty and pre-frailty have 
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an impact on the risk of future disability 1. One study re-
ported that a decline in the quality of life in Dutch older 
people is associated with physical, psychological, and 
social frailty components 2. Therefore, frailty is import-
ant when considering preventive care in elderly people 
and extension of healthy life expectancy.
In Japan, many preventive care events are held at 
various places, some of which include frailty in their 
content  3. It is necessary to make better use of such 
events to effectively deal with ageing. Focusing on the 
people who participate in preventive care events and 
examining their characteristics may lead to better event 
content and promote participation by elderly people.
One way to examine the characteristics of those who 
participate in preventive care events is by analysing the 
degree of understanding of frailty. Previous studies ex-
amining awareness of frailty and its correlates have re-
ported that exercise habits, dietary variety score, social 
activity, social isolation, and frailty were associated with 
awareness of frailty 4. This suggests that many individ-
uals who are aware of frailty are taking good actions to 
deal with it.
In a previous study, they categorised the responses ‘I 
know the meaning’ or ‘I have heard of it but do not 
know the meaning’ as awareness of frailty 4. However, 
understanding the meaning of words may lead to further 
frailty countermeasures. Further studies are required to 
understand the characteristics of those who need to 
improve their understanding of frailty and to take steps 
to help improve their understanding of frailty.
It can be inferred that those who participate in preven-
tive care events have a high awareness and under-
standing of frailty. However, there are still few reports 
regarding awareness of frailty, and there are no reports 
targeting participants in preventive care events. It is 
possible that some of the participants were unaware 
of it. By understanding the characteristics of those who 
do not understand frailty, it may be possible to select 
those individuals who need to focus on intervention in 
future preventive care events.
One of the characteristics to consider in understanding 
those who do not understand frailty is extraversion. 
Previous studies have reported that it contributes to 
happiness 5 and mortality 6 through social participation 
and lifestyle behaviours, such as leisure activity and 
social networks. Since extraversion is closely related 
to social participation, it is necessary to examine the 
relationship between extraversion and understanding of 
frailty among those who participate in preventive care 
events.
Thus, the objective of this study was to examine the 
degree of understanding of frailty and characteristics 
of those who did not understand frailty among elderly 
people who participated in preventive care events to 

further demonstrate the effect of frailty prevention in 
preventive care events. Since the relationship between 
frailty awareness and frailty itself has previously been 
demonstrated in earlier studies 4, the examination was 
omitted in this study.

METHODS

Design anD participants

The present cross-sectional study used data collected 
from Higashimurayama City (population was 151,296, 
population ratio of individuals aged ≥  65 years was 
26.9% as of March 2021)  7, in western Tokyo, from 
October to December 2019. In Higashimurayama 
City, preventive care events are held once a year in 
all 13 towns to enable elderly people to live a health-
ier life. Several towns held events pertaining to frailty. 
Of the 1,704 participants in the events in 13 towns, 
562, who were present at the venue when the ques-
tionnaire was distributed, were given an anonymous 
self-administered questionnaire, and 486 (86.5%) par-
ticipants answered it. To examine the understanding 
of frailty among elderly people, we used data from 
participants aged ≥ 65 years (n = 446, 79.4%) for sta-
tistical analysis. The aim of the study was explained to 
participants, and they were informed that completing 
the questionnaire implied their consent to participate 
in the survey. This study was approved by the Ethics 
Committee of the Ochanomizu University (approval 
number: 2018-14).

MeasureMents

Dependent variable
Understanding of frailty: referring to the question of 
awareness of frailty in the previous study 4, understand-
ing of frailty was assessed by asking participants to re-
spond to the following statements: ‘I know of it enough 
to explain its details’, ‘I somewhat know of it’, ‘I have 
heard of it but I do not know its details’, and ‘I have 
not heard of it’. We focused on whether participants 
understood the term of frailty. Therefore, the responses 
‘I know of it enough to explain its details’ or ‘I some-
what know of it’ were categorised as ‘understanding 
of frailty’, and the responses ‘I have heard of it but I 
do not know its details’ or ‘I have not heard of it’ were 
categorised as ‘non-understanding of frailty’.

Independent variable
Extraversion: participants answered two questions 
regarding themselves: ‘extraverted, enthusiastic’ and 
‘reserved, quiet’, refer to the extraversion items of Ten-
Item Personality Inventory 8. The seven responses were 
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from ‘I do not really think so’ (1 point) to ‘I really think 
so’ (7 points). The former item was treated as a reversal 
item, and the total score of the two items was calcu-
lated. A higher score indicated increased extraversion.

Variables related to frailty assessment
Referring to the questionnaire for elderly people aged 
> 75 years 9, we asked the following four variables re-
lated to frailty assessment: body mass index (BMI), par-
ticipation style in the events (attendant or management 
staff), members of community groups (yes, no), and 
self-rated health. BMI was calculated by dividing the 
weight by the square of the height. With reference to the 
target BMI range for people aged ≥ 65 years in Dietary 
Reference Intakes for Japanese (2020), a BMI of 21.5-
24.9 kg/m2 was classified as normal, a BMI < 21.5 kg/
m2 was classified as underweight, and a BMI ≥ 25.0 
kg/m2 was classified as overweight 10. Regarding com-
munity groups, we asked participants to freely describe 
organisations, such as senior citizens’ associations and 
welfare co-operators, as well as hobby activities. In 
reference to previous studies  11, self-rated health was 
assessed by asking participants to respond to the fol-
lowing statements: ‘very good’, ‘good’, ‘not good’, and 
‘poor’. We combined the responses ‘not good’ and 
‘poor’ and classified them as ‘poor’.

Demographic characteristics
Participants provided information on sex, age, and liv-
ing situation (who they lived with). 

statistical analysis

We analysed data from 403 participants who answered 
the understanding of frailty questionnaire (analysis tar-
get =  82.9%). First, we confirmed the distribution of 
understanding of frailty. Participant characteristics were 
compared between the two groups using the χ2 test. 
Next, logistic regression analysis was applied to exam-
ine the characteristics of those who did not understand 
frailty adjusting for demographic characteristics and 
whether the contents of preventive care events that we 
examined included frailty. In model  1, extraversion; in 
model 2, variables related to frailty assessment; and in 
model 3, both were input to independent variables. We 
used IBM SPSS Statistics 25.0 for Windows (IBM Ja-
pan, Ltd., Tokyo, Japan) to conduct our analyses, and 
the significance level was set at p < 0.05.

RESULTS

characteristics of participants

Of the total 403 participants, 315 were female (78.2%), 
the median age was 78 years, 122 participants lived 

alone (30.3%), and 150 participants were underweight 
(37.2%). In all, 181 people participated in the preventive 
care events as attendants (44.9%), and 269 participants 
were members of community groups (66.7%). In all, 
262 participants had good self-rated health, and 121 
participants had high extraversion (≥ 9 points, 30.0%).

unDerstanDing of frailty

Table I presents the understanding of frailty among the 
403 participants. Sixty-two participants knew frailty well 
enough to explain its details (15.4%), 153 participants 
somewhat knew of it (38.0%), 88 participants had 
heard of it but did not know its details (21.8%), and 100 
participants had not heard of it (24.8%). Therefore, 215 
participants understood frailty (53.4%), and 188 partic-
ipants did not understand of frailty (46.6%).

Differences accorDing to unDerstanDing versus non-
unDerstanDing of frailty anD the characteristics of

‘non-unDerstanDing of frailty’ participants

‘Non-understanding of frailty’ participants were more 
likely to participate in preventive care events as atten-
dants (p = 0.001), not be members of community groups 
(p < 0.001), and have lower extraversion (p = 0.023) than 
‘understanding of frailty’ participants (Tab. II).

characteristics of ‘non-unDerstanDing of frailty’ 
participants

In model 1, we found that ‘non-understanding of frailty’ 
participants were more likely to have lower extraversion 
(odds ratio [95% confidence interval] = 1.81 [1.06, 
3.08]) than ‘understanding of frailty’ participants. In 
model  2, we found that ‘non-understanding of frailty’ 
participants were more likely to participate in preventive 
care events as attendants (2.09 [1.14, 3.82]) and not 
be members of community groups (2.13 [1.15, 3.94]) 
than ‘understanding of frailty’. In Model 3, we found 
that ‘non-understanding of frailty’ participants were 
more likely to participate in preventive care events as 
attendants (2.85 [1.37, 5.95]) than ‘understanding of 
frailty’ participants (Tab. III).

Table I. Understanding of frailty among participants (n = 403).

n (%)
Understanding of frailty
I know of it enough to explain its details 62 (15.4)
I somewhat know of it 153 (38.0)
Non-understanding of frailty
I have heard of it but I do not know its details 88 (21.8)
I have not heard of it 100 (24.8)
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DISCUSSION

This study examined the understanding of frailty and 
characteristics of those who did not understand frailty 
among elderly people who participated in preventive 
care events. Nearly half of the participants did not un-
derstand frailty. Moreover, this study showed that those 
who did not understand frailty participated in preventive 
care events as attendants.
In a previous study targeting the elderly people living 
in a metropolitan area, awareness of frailty, including 
‘I know the meaning’ and ‘I have heard of it but do 
not know the meaning’, which has a broader meaning 
than understanding of frailty in this study, was estimat-
ed as 20.1%  4. Compared with the aforementioned 
results, more than half of the participants in this study 
understood frailty, which was a high value. In the ar-
ea where this study was conducted, several towns 
dealt with frailty in preventive care events. A higher 

understanding of frailty in this study compared with 
the previous study may have been affected by the 
continuation of such events. However, nearly half of 
the participants did not understand frailty, even among 
the participants of preventive care events. In other 
general populations, it is inferred that more than half of 
the population do not understand frailty. Therefore, it 
is necessary to investigate the understanding of frailty 
in other areas and to target others and further spread 
the knowledge of frailty.
Extraversion was no longer relevant to the understand-
ing of frailty when input with variables related to frailty 
assessment. However, it was significantly associated 
with an understanding of frailty alone. Extraversion 
has not been examined in previous studies examining 
the factors related to frailty awareness  4. It has been 
reported that extraversion contributes to mortality 
through lifestyle behaviours, such as leisure activity 
and social network 6. These facts suggest the need for 

Table II. Participant characteristics by understanding of frailty (n = 403).

Total Understanding 
of frailty§

(n = 215)

Non-
understanding 

of frailty§

(n = 188)

P

Sex†

Female 315 (78.2) 169 (79.7) 146 (78.9) 0.901
Male 82 (20.3) 43 (20.3) 39 (21.1)

Age (years)‡ 78 (73, 82) 78 (73, 82) 78.5 (74, 83) 0.129

Living situation†

Living with someone 274 (68.0) 141 (66.5) 133 (72.3) 0.231
Living alone 122 (30.3) 71 (33.5) 51 (27.7)

BMI (kg/m2)†

Underweight (< 21.5) 150 (37.2) 84 (40.4) 66 (39.8) 0.948
Overweight (≥ 25.0) 65 (16.1) 37 (17.8) 28 (16.9)
Normal (21.5-24.9) 159 (39.5) 87 (41.8) 72 (43.4)

Participation in events†

Attendant 181 (44.9) 86 (51.5) 95 (70.9) 0.001
Management staff 120 (29.8) 81 (48.5) 39 (29.1)

Member of community groups†

No 119 (29.5) 46 (22.1) 73 (40.6) < 0.001
Yes 269 (66.7) 162 (77.9) 107 (59.4)

Self-rated health†, ||

Poor 54 (13.4) 23 (11.1) 31 (16.9) 0.088
Good 262 (65.0) 138 (66.7) 124 (67.8)
Very good 74 (18.4) 46 (22.0) 28 (15.3)

Extraversion†

Low (< 9) 132 (32.8) 64 (45.7) 68 (60.2) 0.023
High (≥ 9) 121 (30.0) 76 (54.3) 45 (39.8)

† n (%), Chi-squared test; ‡ Median (25th, 75th percentile), Mann-Whitney U test; § The responses ‘I know of it enough to explain its details’ or ‘I somewhat know of it’ were 
categorised as ‘understanding of frailty’, and the responses ‘I have heard of it but I do not know its details’ or ‘I have not heard of it’ were categorised as ‘non-under-
standing of frailty’; || The responses ‘not good’ and ‘poor’ were collectively categorised as poor.
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interventions for people with a low understanding of 
frailty. In the final model of logistic regression analysis, 
participation in preventive care events as attendants 
remained a characteristic of people who did not under-
stand frailty. In model 2, the item ‘does not belong to 
community groups’ suggests that they are not active in 
their community. In the surveyed city, those who partici-
pated in the events as management staff thought about 
what kind of health problems should be publicised in 
this area when they planned the events with health care 
workers, social welfare councils, and care managers. 
Such connections between medical and welfare pro-
fessionals may help improve the understanding of frailty.
As mentioned, different characteristics were observed 
depending on the understanding of frailty, although the 
distribution of BMI did not differ between the under-
standing and non-understanding groups, and approxi-
mately 40% of each group was underweight. Regardless 
of the degree of understanding, it is necessary not only 
to provide knowledge of frailty but also to incorporate ac-
tivities that enable elderly people to recognise their own 
health condition and physical function. Iijima expanded 
upon ‘frailty check’ to make elderly people aware of their 
vulnerability and seriousness of frailty 12. Elderly people 
may maintain or improve their physical function by regu-
larly understanding their physical condition.

Limitations

This study had a limitation. Some items that may be re-
lated to the degree of understanding of frailty were not 
investigated. For example, educational attainment and 
the number of times of participation in preventive care 
events may be related to the degree of understanding 
of frailty. 

CONCLUSIONS

This study demonstrated the understanding of frailty 
among elderly people who participated in care events. 
In addition, our study suggests that participants who 
do not understand frailty were more likely to participate 
in preventive care events as attendants, to not belong 
to community groups, and have lower extraversion. It 
is necessary to incorporate activities that enable el-
derly people to recognise their own health conditions 
and physical functions into community activities. The 
high understanding of frailty among elderly people in 
this study may be attributed to their participation in 
preventive care events. Therefore, it is necessary to 
examine the understanding of frailty among various 
groups. 

Table III. Characteristics of “non-understanding of frailty” participants (n = 403)

Model 1† Model 2‡ Model 3§

OR 95% CI OR 95% CI OR 95% CI

Extraversion
Low (< 9) 1.81 1.06, 3.08 - 1.61 0.83, 3.14
High (≥ 9) 1 1

BMI (kg/m2) 

Underweight (< 21.5) - 1.09 0.60, 2.00 1.06 0.50, 2.25
Overweight (≥ 25.0) 1.02 0.50, 2.08 1.24 0.52, 2.99
Normal (21.5-24.9) 1 1

Participation in events
Attendant - 2.09 1.14, 3.82 2.85 1.37, 5.95
Management staff 1 1

Member of community groups
No - 2.13 1.15, 3.94 1.53 0.73, 3.22
Yes 1 1

Self-rated health||

Poor - 1.46 0.54, 3.96 1.28 0.39, 4.15
Good 1.24 0.61, 2.50 0.93 0.40, 2.16
Very good 1 1

Logistic regression analysis was conducted with understanding of frailty as the dependent variable (‘non-understanding of frailty’ = 1, ‘understanding of frailty’ = 0), and 
adjusting for sex, age, living situation, and whether the contents of preventive care events included frailty.
OR: odds ratio; CI: confidence interval
† Extraversion; ‡ BMI, participation style in the events, members of community groups, self-rated health; § Extraversion, BMI, participation style in the events, members of 
community groups, self-rated health; || The responses ‘not good’ and ‘poor’ were collectively categorised as poor.
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