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Background: Various functions are involved in prefrailty. However, no studies have examined
more relevant functions. Therefore, this study examined the domains of the Kihon Checklist (KCL)
associated with prefrailty by comparing them to robustness measures, using the KCL to compre-
hensively assess life-related functions in community-dwelling older adults. Methods: The 194
(mean age, 75%6 years) participants were community-dwelling older adults. Their robustness and
preferences were assessed using the Japanese Cardiovascular Health Study criteria. Comprehen-
sive life-related functions were assessed using the KCL, and each physical function was mea-
sured. Results: The main KCL characteristics associated with robustness and prefrailty were phys-
ical function (odds ratio [OR]=1.83; 95% confidence interval [Cl], 1.17-2.88), nutritional status
(OR=8.16; 95% Cl, 2.96-22.48), and depressed mood (OR=3.46; 95% Cl, 1.76-6.79). In particular,
older adults had difficulty moving, including climbing stairs and getting up from a chair, which
suggested a strong fear of falling. The participants also reported psychological characteristics
such as low life fulfillment, a low sense of self-usefulness, and a strong sense of boredom. Con-
clusions: Prefrail individuals were characterized by poor physical function and nutritional status,
as well as depressive mood. Prefrailty may be prevented or improved by approaches to improve
physical function and fear of falling in addition to psychological interventions that encourage
activity and a sense of self-usefulness.
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INTRODUCTION

Frailty, a risk factor in older adults requiring long-term care,” is de-
fined as a biological syndrome characterized by a decline in physi-
ological reserves with age.2> Frailty is characterized by reversibility;
therefore, early detection and intervention in frail older adults may
help restore their Vigor.z)

The Cardiovascular Health Study (CHS) criteria are widely

used in Europe and the United States."” Japan uses a revised ver-

sion of the CHS (J-CHS), which comprises five questions. Scores
of >3 and 1-2 indicated frailty or prefrailty, respectively. A Japa-
nese study of community-dwelling older adults reported a 56.9%
prevalence of prefrailty as assessed by the J-CHS; that is, more
than half of the population falls under this category.ﬁ) Prefrail peo-
ple are at a higher risk of facing impairments in activities of daily
living (ADL) and instrumental activities of daily living (IADL)
compared to robust peoplei) Additionally, the risk of needing

long-term care after 2 years is significantly higher than that in
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healthy adults.” Thus, prefrailty in older adults is a significant risk
factor that merits as much attention as frailty. Although most stud-
ies have focused on high-risk frailty, literature on the various as-
pects of prefrailty is scarce. To avoid the need for long-term care
and extend healthy life expectancy in older adults, interventions
must begin from the prefrailty stage to reduce the overall cost of
healthcare and shorten the intervention time.

In Japan, the Kihon Checklist (KCL) is widely used to deter-
mine the need for long-term care prevention.” The KCL compre-
hensively and multidimensionally assesses function in older
adults."” Using this tool, it is easy to ascertain which functions are
deteriorating, and which must be targeted for prevention and in-
tervention. As mentioned above, only a limited number of studies
have evaluated prefrailty in community-dwelling older adults, and
only one study has examined the association between prefrailty
and the KCL."” Furthermore, after the revision of the J-CHS in
2020, no studies have assessed this association according to the re-
vised criteria. Therefore, this study examined and characterized
the association between prefrailty, as determined by the revised
J-CHS, and comprehensive functioning, as assessed by the KCL.
Identifying the KCL domains associated with prefrailty will con-
tribute to focused rehabilitation interventions for improvement

from prefrailty to robustness.

MATERIALS AND METHODS

Participants

This cross-sectional study included community participants who
underwent a physical fitness assessment. Participants were recruit-
ed through calls from health promotion class staft and posters. The
participants were community-dwelling middle-aged and older
adults who visited the measurement site independently. Those
who were determined to be frail according to the J-CHS, showed
deficiency in the primary endpoints, and were aged <64 years
were excluded from the study. All participants in the physical fit-
ness evaluation sessions were fully informed of the content and
purpose of the study, and their consent and cooperation were ob-
tained after gaining their understanding. Voluntary participation in
the study was explained to the participants, and the physical fitness
measurements were performed even if they refused to participate
without any disadvantages or consequences. The study protocol
was approved by the Ethical Review Committee of Nishikyushu
University (No. 21VBC35). Also this study complied the ethical
guidelines for authorship and publishing in the Annals of Geriatric
Medicine and Research.”
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Prefrailty

The J-CHS assesses five items: weight loss, muscle weakness, fa-
tigue, decreased walking speed, and decreased physical activity. For
weight loss, participants were asked whether they had an uninten-
tional weight loss of >2 kg over a 6-month period, with one point
added for “yes” responses. Grip strength was measured using a
Smedley-type digital grip strength meter (T.K.K. 5401; Takei Sci-
entific Instruments, Niigata, Japan); points were added for grip
strengths of <28 and < 18 kg in males and females, respectively.
Fatigue was assessed by asking the participant whether they had
felt tired for any reason in the last 2 weeks; a point was added if the
answer was “yes.” To determine the walking speed component, the
participants were asked to walk at a normal pace along an 11-m
walking path. Their walking speed was calculated for the middle S
m. A point was added if the walking speed was < 1.0 m/s. Physical
activity was assessed by two questions: (1) whether the respon-
dents engaged in light exercise or gymnastics and (2) whether they
engaged in regular exercise or sports. Points were added if the re-
spondent answered “not even once a week” to either question. Pre-
frailty was ascertained when one or two of the five items were

13
scored.””

KCL

The KCL is recommended for determining the need for preven-
tive care services and certifying the need for long-term care.”) The
KCL is used to assess functions closely related to daily life from
multiple perspectives.” The questionnaire was developed by the
Ministry of Health, Labor, and Welfare in Japan and has been used
in various countries because of its usefulness."”'” It contains 25
questions addressing seven life-related domains: IADLs (questions
#1-5), physical function (questions #6-10), nutritional status
(questions #11-12), oral function (questions #13-15), social iso-
lation (questions #16-17), cognitive function (questions #18-20),
and depressive mood (questions #21-25). Each question consists
of a “yes” and “no” two-case system, with one point awarded for
each applicable answer. The total score for each of these functions
was used as a representative value to provide a comprehensive as-
sessment of the functions of older adults. The KCL items are listed
in Supplementary Table S1.

Physical and Cognitive Functioning

Grip strength was measured using a Smedley-type digital grip
strength meter (T.K.K. 5401). While standing, the participants
were asked to extend their elbow joint, and the proximal interpha-
langeal joint of the index finger was adjusted to 90°. During the
measurements, the examiner ensured that the upper limbs did not
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touch the lower limbs or trunk. All measurements were taken
twice, alternately on the left and right sides, and the total of the left
and right sides divided by the body weight was used as the grip
strength.

Knee extension strength was measured using a Locomo Scan-II
(Model 20691; ALCARE, Tokyo, Japan) lower-limb muscle
strength-measuring device with a training function. Locomo Scan
was developed based on a training method for quadriceps exercis-
es.”” Muscle force measurement data were sampled at 100 m/s,
with minimum and maximum measurements of 1 and 1,500 N, re-
spectively. Since the Locomo Scan uses the quadriceps setting ex-
ercise method of measurement, this method may induce less pain
compared to the conventional method using a hand-held dyna-
mometer.® All participants performed isometric knee extension
exercises in a long sitting position, and the pressure applied on the
Locomo Scan was recorded. The measurements were taken twice,
alternately on the left and right sides, with the sum of the left and
right sides divided by the body weight used as the knee extensor
muscle strength.

The 30-second chair stand test (CS-30) was performed using a
chair with a seat height of 40 cm and a digital stopwatch. With their
upper limbs crossed in front of their chest, the participants were
asked to stand up and sit down repeatedly as fast as possible for 30
seconds, and the number of repetitions was recorded.”” Because
the CS-30 is challenging for older adults, only one measurement
was taken, taking fatigue into consideration.

Timed up and go (TUG) tests were performed using a digital
stopwatch. The participants were instructed to get up from the
chair, go to a landmark located 3 m in front of them, and sit down
again. The time required for a series of movements was measured.
Measurements were taken once for leftward rotation and once for
rightward rotation, and the fastest value was used.

The maximum walking speed was measured using a digital stop-
watch. The participants were asked to walk 11 m on level ground
as quickly as possible. The time required to cover the middle S m
distance was recorded. The test was performed twice, and the fast-
est walking speed was used for analysis.

To assess cognitive function, a face-to-face evaluation was con-
ducted using the Mini-Mental State Examination (MMSE). The
MMSE is reported to have intra-rater reliability and is widely used
worldwide.”” The exam consists of 11 items, in which a higher
score on a 30-point scale indicates higher cognitive function and a

. . .. . . 21
score <23 indicates cognitive impairment. )

Statistical Analysis
To confirm the characteristics of those participants indicated as
prefrail, the sex distribution was compared using the chi-square

test; age, height, weight, body mass index (BMI), and physical
function were compared using Student t-test; and cognitive func-
tion and KCL were compared using the Mann-Whitney U test.
Next, a binomial logistic regression analysis was conducted to ex-
amine the KCL domains associated with robustness and prefrailty,
with robustness and prefrailty as dependent variables and each
function of the KCL as an independent variable. Sex and age,
which were considered covariates, were adjusted for in Model 2. In
addition, the characteristics were analyzed in detail by comparing
the percentage of respondents falling under the sub-items of each
of the KCL that showed significant associations in the binomial lo-
gistic analysis between robustness and prefrailty. For effect size, the
t-test was confirmed by Cohen's d, Mann-Whitney U test by r, chi-
square test by ¢ coefficient, and Fisher exact probability test by
Cramer's V. Furthermore, as the sample size could not be calculat-
ed a priori, power was determined as an a posteriori test. The sta-
tistical significance level was set at $% (p < 0.0S). IBM SPSS Statis-
tics for Windows, version 27.0 (IBM Corp., Armonk, NY, USA)

was used for the analyses.

RESULTS

Study Participants

This study included 218 community-dwelling middle-aged and
older adults who participated in community physical fitness ses-
sions between 2019 and 2021. Of these, 24 participants were ex-
cluded: those determined to be frail by J-CHS (n=3), those with
missing primary endpoints (n=2), and those aged <64 years
(n=19). Therefore, the final analysis included 194 participants
(mean age of 75 + 6 years, 74% female) (Fig. 1).

Comparison of Robustness and Prefrailty

Of the participants, 72% (n=140) and 28% (n=54) were desig-
nated as robust and prefrail, respectively. We compared the demo-
graphic attributes, physical function, cognitive function, and KCL
between these groups to identify the characteristics of participants
deemed prefrail. Regarding physical function, robust participants
had better grip strength (p=0.002), CS-30 (p=0.007), TUG
(p=0.001), and maximum walking speed (p < 0.001) than prefrail
adults. In addition, robust participants had significantly higher
MMSE scores than the prefrail participants (p=0.016). Similarly,
in the KCL, the points for physical function (p < 0.001), nutrition-
al status (p <0.001), oral function (p=0.005), and depressive
mood (p <0.001) were significantly higher in robust adults com-
pared to those who were prefrail. We observed no significant dif-
ferences in other demographic attributes, physical function, or
KCL scores (Table 1).
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KCL Domains Associated with Robustness and Prefrailty

The KCL domains significantly associated with robustness and
prefrailty in this study were physical function (p=0.003; odds ra-
tio [OR] = 1.94; 95% confidence interval [CI], 1.26-2.99), nutri-
tional status (p < 0.001; OR=7.47; 95% CI, 2.77-20.14), and de-
pressive mood (p <0.001; OR=3.57; 95% CI, 1.84-6.93). After
adjusting for gender and age as covariates, the KCL domains of
physical function (p=0.009; OR = 1.83; 95% CI, 1.17-2.88), nu-
tritional status (p < 0.001; OR=8.16; 95% CI, 2.96-22.48), and

Community-dwelling middle-aged and
older adults who participated in the
physical fitness test. (n=218)

Exclusion criteria (n=24)

e Participants judged to be frailty (n=3)

e Participants missing the primary endpoint (n=2)
® Age < 64 (n=19)

Target of analysis community-dwelling
older adults who participated in a physical
fitness test. (n=194)

Fig. 1. Selection of participants.

Table 1. Participants characteristics

Kihon Checklist Associated with Prefrailty 109

depressive mood (p <0.001; OR =3.46; 95% CI, 1.76-6.79) were
significantly associated with robustness and prefrailty. The same
items also showed significant associations in Model 2; the model
i test was significant (p < 0.001), and the p-value for the Hosmer—
Lemeshow test was 0.767. No independent variables had a vari-
ance inflation factor (VIF) > S (Table 2, Fig. 2).

Comparison of KCL Domain Subitems Associated with
Robustness and Prefrailty

We compared the percentages of respondents who fell into the su-
bitems of the KCL domains that showed significant associations
with robustness and prefrailty. The results showed significant dif-
ferences for the following physical functions: “Do you normally
climb stairs without using a handrail or wall for support?”
(p<0.001), “Do you normally stand up from a chair without any
aids?” (p=0.007), and “Do you have a fear of falling while walk-
ing?” (p=0.008). We also observed a significant difference in the
nutritional status-related question, “Have you lost 2 kg or more in
the past 6 months?” (p<0.001). Finally, regarding depressed
mood, we observed significant differences for the questions “In the
last 2 weeks, did you feel unfulfilled in your daily life?” (p=0.012),

5% CI
Overall (n=194) Robustness (n=140) Prefrailty (n=54) p-value  Effectsize 95% Power
Lower Upper

Sex, female 140 (74) 107 (76) 43 (80) 0.6337 0.34 -0.10 0.17 0.07
Age (y) 75+6 74+6 77+7 0.003)  -048 -0.79 -0.16 0.85
Height (cm) 153.7+£6.9 154.1+£6.8 152.5+7.0 0.135" 024 -0.08 0.56 0.32
Weight (kg) 54.1+8.8 54.6+8.6 529492 0.234” 0.19 -0.13 0.51 0.22
BMI (kg/m’) 229+3.1 229+3.1 227+3.3 0.605” 0.08 023 040 0.08
Grip (kg/kg) 0.93+0.20 0.95+0.19 0.85+0.21 0.002” 0.51 0.19 0.83 0.89
Knee extension strength (N/kg) 12.97+3.95 1321+3.82 12.33+£422 0.169" 022 -0.10 0.54 0.28
CS-30 (stands) 22+7 23+7 20+7 0.007" 044 0.12 0.76 0.78
TUG (s) 57+14 54+09 65%2.0 0001”  -0.78 112 047 1.00
Maximum walking speed (m/s) 19+04 2.0+£04 1.7£0.3 <0.001” 0.68 0.36 1.00 0.99
MMSE 29 (28-30) 30 (28-30) 29 (27-30) 0.016” 0.17 0.54
J-CHS total points 0(0-1) 0(0-0) 1(1-1) <0.001” 0.99 1.00
KCL?

IADL 0(0-0) 0(0-0) 0(0-0) 0.981" 0.00 0.06

Physical function 0(0-1) 0(0-1) 1(0-1) <0.001" 0.32 0.99

Nutritional status 0(0-0) 0(0-0) 0(0-1) <0.001” 028 0.98

Oral function 0(0-1) 0(0-1) 1(0-1) 0.005” 020 0.84

Social isolation 0(0-0) 0(0-0) 0(0-0) 0.296" 0.08 023

Cogpnitive function 0(0-1) 0(0-1) 0(0-1) 0.856" 0.01 0.05

Depressive mood 0(0-1) 0(0-0) 1(0-1) <0.001” 0.39 1.00

Total points 2(1-3) 1(1-3) 3(2-6) <0.001” 0.38 0.64

Values are presented as number (%) or meanztstandard deviation or median (1st quartile-3rd quartile).

BMI, body mass index; CS-30, 30-seconds chair stand test; TUG, Timed up and go test; MMSE, Mini-Mental State Examination; J-CHS, Japanese version of the
Cardiovascular Health Study; KCL, Kihon Checklist; IADL, instrumental activities of daily living; CI, confidence interval.

Jt-test, "Mann-Whitney U test, “chi-square test. d)Highe:st point of KCL: IADL $ points, Physical function S points, Nutritional status 2 points, Oral function 3
points, Social isolation 2 points, Cognitive function 3 points, and Depressive mood S points.
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Table 2. KCL associated with robustness and prefrailty (binomial logistic regression analysis)

Model 1 Model 2

P“E‘igg:;i“m OR(95%CI)  pvalue  VIF P“E‘ig%:;i“m OR(95%CI)  pvalue  VIF
IADL 0.11 1.11(0.61-2.04)  0.727 1.03 0.12 1.13(0.65-2.11)  0.701 1.06
Physical function 0.66 1.94(126-299)  0.003 1.20 0.61 1.83(1.17-2.88)  0.009 129
Nutritional status 2.01 7.47(2.77-20.14)  <0.001 1.03 2.10 8.16(2.96-22.48) <0.001 1.04
Oral function 0.13 1.14 (0.62-2.09) 0.669 1.20 0.09 1.09(0.59-2.01)  0.775 1.20
Social isolation 0.30 1.35(0.52-3.47) 0.539 1.03 021 124 (047-329)  0.667 1.05
Cognitive function -0.55 0.58(027-125)  0.160 1.06 -0.57 0.56(026-1.24)  0.155 1.08
Depressive mood 1.27 3.57(1.84-6.93)  <0.001 1.26 1.24 346 (1.76-6.79)  <0.001 1.27
Sex - - - 0.14 0.87(0.32-2.36)  0.785 1.10
Age - - - 0.05 1.05(098-1.12)  0.150 1.16
Model y test - - <0.001 - - - <0.001 -
Hosmer-Lemeshow test - - 0.798 - - - 0.767 -
Judgmental success rate (%) 80.9 80.9

In each model, robustness and prefrailty are set as the dependent variables. Model 2: adjusted for age, sex.
KCL, Kihon Checklist; IADL, instrumental activities of daily living; OR, odds ratio; CI, confidence interval; VIF, variance inflation factor.

IADL | ——— OR 1.13 (0.65-2.11), p=0.701

Physical function

————  OR 1.83 (1.17-2.88), p=0.009

Nutritional status

Oral function —p—— OR 1.09 (0.59-2.01), p=0.775

Social isolation | —f——

——

Cognitive function

OR 0.56 (0.26-1.24), p=0.115

Depressive mood
—

Sex

Age

o 1 2 3 4

OR 0.87 (0.32-2.36), p=0.785

OR 1.05 (0.98-1.12), p=0.150

5 6 7 8

OR 1.24 (0.47-3.29), p=0.667

9 10

OR 8.16 (2.96-22.48), p<0.001

OR 3.46 (1.76-6.79), p<0.001

m 12 13 14 15 16 17 18 19 20 21 22 23

Fig. 2. Logistic regression analysis forest plot (chi-square test <0.001, Hosmer-Lemeshow test 0.767, judgmental success rate 80.9%, covariate of
sexand age). IADL, instrumental activities of daily living; OR, odds ratio.

“In the last 2 weeks, have you felt difficulty in doing what you
could do easily before?” (p < 0.001), “In the last 2 weeks, have you
ever felt helpless?” (p=0.019), and “In the last 2 weeks, have you
ever felt tired for no reason?” (p < 0.001) (Table 3).

DISCUSSION

This study examined the KCL domains associated with robustness

and prefrailty. Our results showed associations with physical func-
tion, nutritional status, and depressed mood. In particular, prefrail
participants showed difficulty climbing stairs and getting up froma
chair, and a strong fear of falling. Furthermore, these participants
also expressed low life fulfillment, a low sense of self-usefulness,
and a strong sense of boredom.

Moreover, 28% of the current study participants belonged to the
prefrail category, a rate considerably lower than those previously
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Table 3. Characteristics of life-related domains associated with robust and prefrailty

Robust

Prefrailty 95% CI

Domain KCL questions Answer (n= 140) (n=54) p-value  Effect size Lower Upper Power
Physical function 6. Do you normally climb stairs without ~ No 14(9) 19(35) <0.001” 0.30 0.13 0.4S 0.98
using handrail or wall for support?
7.Do you normally stand up from a No 6(4) 9(16) 0.007" 021 0.04 0.35 0.83
chair without any aids?
8. Do you normally walk continuously No 1(1) 1(2) 0.480” 0.05 0.01 0.19 0.11
for 15 minutes?
9. Have you experienced a fall in the Yes 13(9) 9(17) 0.146" 0.10 -0.01 0.27 029
past year?
10. Do you have a fear of falling while Yes 15(11) 14 (26) 0.008” 0.19 0.04 035 0.75
walking?
Nutritional status ~ 11. Have you lost 2 kg or more in the Yes 1(1) 13 (24) <0.001" 041 0.26 0.53 1.00
past 6 months?
12. Height: cm, weight: kg, BMI: kg/m®  Yes 10(7) 4(7) 1.000” 0.01 0.00 0.17 0.05
IfBMlIis < 18.5, this item is scored
Depressivemood  21.In the last 2 weeks have you felt a Yes 4(3) 7(13) 0.012” 0.20 0.04 0.34 0.80
lack of fulfillment in your daily life?
22.In the last 2 weeks have you felt a Yes 3(2) 4(7) 0.096” 0.13 0.01 0.28 0.44
lack of joy when doing the things
youused to enjoy?
23.In the last 2 weeks have you felt dif- ~ Yes 15(11) 21(37) <0.001” 0.31 0.16 046 0.99
ficulty in doing what you could do
easily before?
24.In the last 2 weeks have you felt Yes 2(1) 5(9) 0.019” 0.19 0.03 0.33 0.75
helpless?
25.In the last 2 weeks have you felt tired ~ Yes 1(1) 13 (24) <0.001” 041 0.27 0.53 1.00
without a reason?

Values are presented as number (%).
KCL, Kihon Checklist; CI, confidence interval.
?Chi-square test, " Fisher exact probability test.

reported among community-dwelling older adults (42%-—
45%).”* This difference may have occurred because the study
participants were already actively engaged in rehabilitation inter-
ventions (exercise classes and home exercise programs) to prevent
long-term care and to extend their healthy life expectancies. The
physical and cognitive functions of the participants in the analysis
exceeded the cutoff values for those at risk of important adverse
events such as falls.” "

We compared the attributes, physical function, cognitive func-
tion, and KCL to determine the characteristics of prefrail adults.
The results revealed significant differences in grip strength, CS-
30, TUG, maximum walking speed, MMSE, and four KCL do-
mains (physical function, nutritional status, oral function, and de-
pressed mood). The J-CHS evaluation items included decreased
grip strength and gait speed.”) Therefore, the findings of the cur-
rent study in terms of significant differences between robust and
prefrail individuals in grip strength and maximal walking speed
are reasonable. In addition, the differences in KCL physical func-
tion likely occurred because prefrailty is mainly associated with a

decline in physical function.””** Nutritional status is considered a
key contributor to the frailty cycle.””’ Additionally, poor oral func-
tion worsens nutritional status.”” The results of the current study
further corroborate these findings and show that prefrail patients
tend to have poorer oral function and nutritional status. Further-
more, depressive mood is also reportedly associated with frailty

) ; similar characteristics were shown

prevalence and progression”
by the prefrail participants in the present study. These results con-
firm the possibility that the KCL can be used to identify prefrail-
ty"),32,33)

The results of the binomial logistic regression analysis with ro-
bustness and prefrailty as dependent variables showed that physi-
cal function, nutritional status, and depressed mood were signifi-
cantly associated with robustness and prefrailty in Model 2, which
was adjusted for sex and age. A previous study examining the char-
acteristics of prefrailty in community-dwelling older adults, as de-
termined by the pre-revised J-CHS using the KCL, reported that
physical functioning and depressed mood were characteristics of
prefrailty, similar to the results of the present study."’ Physical

Ann Geriatr Med Res 2023;27(2):106-115
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function in the KCL consists of five items: activities related to mo-
bility such as stair climbing, standing up, walking, history of falls,
and fear of fallmg.34) Frailty is also associated with mobility impair-
ments.”” The present study focused on prefrailty; the relationship
between mobility impairment and prefrailty suggests the need to
address mobility from the prefrailty stage. In addition, prefrailty in
community-dwelling older adults is a major risk factor for falls,
which further supports the results of the current study and the
need to address the risk of falls even in the prefrailty stage. In addi-
tion, several studies have reported a relationship between nutri-
tional status and reduced physical function,”*”
findings of the current study that worsening nutritional status was

consistent with the

associated with decreased physical function and increased fatigue.
In addition, a significant relationship was noted between depres-
sive mood and reduced physical functioning. The association be-
tween frailty and depression in community-dwelling older adults
has been reported’”; these individuals are approximately four
times more likely to develop frailty,” which may be attributed to
depression leading to reduced activity'” and social frailty.” There-
fore, additional psychological interventions are required during the
prefrailty stage.

We also compared the percentages of respondents falling un-
der the sub-items of the KCL associated with prefrailty and ro-
bustness. The results revealed that prefrail individuals had greater
difficulty climbing stairs and standing than walking. Interestingly,
although we observed no significant difference in the history of
falls, the fear of falling differed significantly (p=0.008). Older
age and a strong fear of falling can be important factors in accel-
erating frailty by limiting physical activity."” These characteristics
indicate the need to enhance physical activity, focusing specifi-
cally on stair climbing and standing movements, to improve mo-
bility-related movement from the prefrailty period. Our results
also highlighted the need for an approach to prevent decreased
activity due to the fear of falling. Regarding nutritional status, the
only significant difference was in the question, “Have you lost 2
kg or more in the last 6 months?” This difference may be related
to J-CHS, which contains many similar questions.” Regarding
depressive mood, the results showed that although the partici-
pants felt that their lives were relatively enjoyable, they experi-
enced a lack of fulfillment, hesitancy to engage in activities, a low
sense of self-usefulness, and a strong sense of fatigue. As individ-
uals with prefrailty have a significant decline in physical function,
not unexpectedly, a larger percentage of these individuals an-
swered “yes” to the question “In the last 2 weeks, have you felt
difficulty in doing what you could do easily before?” These find-
ings indicate that prefrail older adults have a lower sense of fulfill-

ment in daily life, which was supported by a previous study re-
porting that mobility was related to feelings of fulfillment in life
in older adults.”” This study is limited due to its cross-sectional
design, which prevented the identification of causal relation-
ships; however, the results demonstrated that community-dwell-
ing older adults with prefrailty may have a reduced sense of ful-
fillment in their lives due to impaired mobility. Our results sug-
gest that prefrail older adults need to maintain activity levels and
improve their sense of fulfillment in their lives while receiving
environmental adjustment and social support in addition to in-
terventions for physical function. Furthermore, decreased
self-usefulness is a predictor of disability and mortality,” and
volunteer work and employment activities effectively improve
the sense of self-usefulness."” Thus, rehabilitation interventions
aim to increase a sense of self-usefulness. The strength of this
study is that it evaluated the functions associated with prefrailty
using the KCL, which allowed for the identification of detailed
segmented characteristics. This was also the first study to exam-
ine the association between the revised J-CHS and KCL.

This study has several limitations. First, the small sample size
limits the generalizability of the results. It may also be necessary to
collect more frail participants and classify them into three groups
(robustness, prefrailty, and frailty). Second, the study population
comprised older adults who routinely engaged in long-term care
prevention and health promotion.

Future studies should include a wider range of participants with
longer follow-up periods. Third, because this was a cross-sectional
study, it was not possible to establish causal relationships. There-
fore, future longitudinal studies should be conducted. Finally, simi-
lar items were found in the revised J-CHS, with which prefrailty
and robustness were determined in this study, and in the KCL
questions. Future studies are needed to verify whether similar re-
sults to the present study can be obtained if prefrailty and robust-
ness are determined using other assessment methods that do not
have items similar to the KCL.

In conclusion, the results of this study revealed that physical
functioning and depressed mood were associated with prefrailty
among community-dwelling older adults, as determined by the re-
vised CHS criteria. Furthermore, a detailed analysis of the sub-
items showed particular difficulty in climbing stairs and getting up
from a chair and a strong fear of falling. In addition to a lack of
sense of fulfillment in their lives, the participants also demonstrat-
ed an aversion to activities and a low sense of self-usefulness. Fur-
thermore, the results suggested that psychological approaches to
reduce the fear of falling, encourage activity, and enhance self-use-

fulness may be important for improving prefrailty to robustness, in
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addition to physical function alone. Additional studies are needed
to examine whether a multidimensional approach to fear of falling
and a psychological approach to depressed mood, can improve

physical function and prefrailty.
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