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Background: The identification of frailty is considered an effective means of enhancing
healthy aging. The definition of frailty affects its prevalence and associated institutionalization and mortality. This study aimed to identify the prevalence of frailty among communitydwelling older Korean adults according to different frailty scales. Methods: This cross-sectional study based on the Korean Frailty and Aging Cohort Study represents a population
of 1,318 people aged 70 years and older. Discrepancies in the prevalence of frailty were
evaluated among six validated assessment tools. Multivariate logistic regression analysis
was used to evaluate the prevalence of frailty according to its predictors (age, sex, and socioeconomic status). Results: The mean age of the participants was 76.1 (standard deviation, 3.9) years, and females comprised 51.0%. The prevalence of frailty varied from 2.5%
to 12.4% using the Study of Osteoporotic Fracture frailty index and the Korean version
of the Fatigue, Resistance, Ambulation, Illnesses, and Loss of Weight scale, respectively.
The prevalence of frailty was higher among women and frailty rates increased with age on
all scales. The risks of prefrailty and frailty were increased among participants with a low
education level after adjusting for age, sex, residence, and income level. Conclusion: In
this study, the prevalence of frailty was found to vary depending on the scale used. Efforts
aimed at screening and providing intervention for frailty and frail adults at risk, respectively, are needed to improve health outcomes considering the characteristics of each frailty
scale and the determined prevalence. (Ann Geriatr Med Res 2018;22:137-144)
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INTRODUCTION
The aging population is increasing in Korea at a more rapid rate compared to other countries due to the persistently
low birth rate and extended life expectancy.1) The proportion of adults aged 65 years and older is about 14% and
is predicted to increase to 20% with a super-aged society
in 2026.2) These situations affect the incidence of health
problems among older adults and could create an enormous socioeconomic burden on the Korean society. Health
or functional status may vary diversely among individuals of the same chronological age, although frailty often
comes with increasing age.3) Frailty may lead to functional
decline and increased rates of hospitalization, institutionalization, and mortality. According to the Cardiovascular
Health Study (CHS), among 5,317 subjects aged 65 years
or older, the 3-year mortality among frail persons was
twice as high as that among robust older adults.3) A study
of 11,844 older Korean adults also showed a significantly
higher mortality risk among frail participants (hazard
ratio, 2.28; 95% confidence interval [CI], 1.61–3.22).1) A
Copyright © 2018 by The Korean Geriatric Society

systematic review reported a 3%–5% decrease in mortality
risk in older adults with the prevention of frailty, considering the decrease in its prevalence and relative risk.4)
Therefore, comprehensive assessment and prevention of
frailty are critical to enhancing the quality of life, preventing functional declines, and decreasing mortality and institutionalization.3-5)
The prevalence of frailty tends to increase with age and
is higher among women and subjects with chronic diseases.3,6,7) However, the prevalence of frailty is extremely
heterogeneous with proportions ranging from 10%–21.3%
as frail and 43%–59% as prefrail, depending on the definition or components of frailty.8-10) A systematic review
reported a wide range of prevalence rates for frailty, from
4.0%–59.1%, although different definitions of frailty were
used in the 21 studies.11) Moreover, this discrepancy in the
prevalence of phenotypic frailty has been found in different countries, populations, and individuals of different
economic statuses.12,13)
Frailty is considered a clinical syndrome that results
from increased vulnerability and results in disabilities.
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Considering this, it is essential to identify the frail population by establishing a specific and universal definition
of frailty to prevent disabilities. The present study was
designed to estimate the difference in prevalence of frailty
using known validated frailty scales in the same populations and to evaluate the associations between frailty and
age and sex and its relation to socioeconomic status.

MATERIALS AND METHODS
Study Design and Data Collection
The Korean Frailty and Aging Cohort Study (KFACS) was
designed as a multicenter, longitudinal study; the baseline
survey was conducted from January 2016 to December
2016. Data were obtained from participants aged 70–84
years, stratified by age and sex and recruited from urban
and rural regions nationwide. Ten medical centers were
selected, and 1,318 community-dwelling older adults
without dependency were included in this populationbased, cross-sectional study. The interviewers completed
training on how to study subjects using specific interviewing skills and physical performance measurements.
The components of frailty were determined via in-person
interview and health examination. Frailty phenotypes and
socioeconomic and demographic indicators were obtained
by trained investigators. We compared the prevalences of
frailty according to six validated frailty scales commonly
used in Korea: the CHS frailty index,3) the Korean version of the Fatigue, Resistance, Ambulation, Illnesses, and
Loss of Weight scale (K-FRAIL scale),14) the Korean Frailty
Index (KFI),10) the Frailty Instrument (FI),15) the Korean
Longitudinal Study on Health and Aging Frailty Index
(KLoSHA),8) and the Study of Osteoporotic Fracture (SOF)
frailty index.16)
Definitions of Frailty Scales
CHS frailty index3)
To assess frailty, a modified version of the well-validated
CHS frailty index was used. Five components were included as follows: unintentional weight loss, exhaustion,
low physical activity, weakness, and slowness. Weight
loss was defined as an unintentional loss of more than 4.5
kg or 5% of the body weight recorded in the preceding
year. Exhaustion was evaluated by self-reporting either
the feeling that every activity required effort or being unable to “get going” in the preceding week. The level of
activity was calculated as the energy expenditure for the
preceding 1 week using the International Physical Activity
Questionnaire-Short Form and was said to be low if the
energy expenditure was less than 20% among participants
of the KFACS (<494.65 kcal for men and <283.50 kcal for
women). Weakness was assessed by grip strength (<26 kg
for men and <18 kg for women). Slowness was measured
using a 4-m walking speed, where 1.0 m/sec was considered as the cutoff point. The CHS frailty scale score, with
the sum of each component scored as one point, was clas-

sified as follows: frail (3–5), prefrail (1–2), and robust (0)
health status.
K-FRAIL
The K-FRAIL scale14) has 5 components: fatigue, resistance,
ambulation, illness, and loss of weight. Fatigue was assessed by asking participants how much time during the
preceding 4 weeks they felt tired, with responses of “all of
the time” or “most of the time” scored as one point. Resistance was defined as difficulty in walking up ten stair
steps alone without resting and without aids, and ambulation was assessed by asking whether they had any difficulty in walking 300 m alone and without aids. Illness was
defined as having five or more conditions out of 11: hypertension, diabetes mellitus, chronic obstructive pulmonary disease, angina, myocardial infarction, heart failure,
asthma, arthritis, stroke, renal disease, and cancer. Loss of
weight was recorded as the loss of at least 5% of the body
weight within the preceding year. These scale scores were
classified as frail (3–5), prefrail (1–2), and robust (0) health
status.
Korean frailty index
The KFI scale10) was developed by experts from the Korean
Geriatrics Society. This scale includes an 8-item questionnaire. Hospital admission was assessed by asking how
many times participants had been admitted to the hospital
in the preceding year and a response of “more than once”
was scored one point. Self-assessment of health status was
evaluated by asking what they thought of their health,
and response of “poor” was scored one point. Polypharmacy was defined if participants took more than four
drugs, including herbal medications, regularly. Weight loss
was identified by asking if they had lost weight to such
an extent that they had observed loosening of clothing
recently. Depressed mood, incontinence, and auditory and
visual disturbance were evaluated by asking “have you
been depressed or sad in recent months?,” “have you had
any involuntary leakage of urine or defecation in the last
month?,” or “have you ever had problems hearing or visual disturbance in your daily life?,” respectively. The timed
up and go test was performed, and one point was scored if
the test took more than 10 seconds to perform. The scores,
one point for each component, ranged from 0 to 8 cutoff
values for prefrail (≥2.5) and frail (≥4.5) and were defined
by distributions of frailty.
Frailty instrument
The FI scale consists of weakness of grip strength, exhaustion, and social isolation.15) Weakness was measured by
grip strength (<24 kg for men and <15 kg for women).
Exhaustion was evaluated by self-reporting either of the
feeling that every task required effort or they could not
“get going” in the preceding week. Isolation was assessed
by asking if they were participating in meetings or group
activities. This scale score ranged from 0–3 and was cat-
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egorized as follows: frail (≥2), prefrail (≥1), and robust (0)
health status.
KLoSHA frailty index
The KLoSHA frailty index scale8) has five components:
functional status, physical performance, cognitive function, mood, and nutritional status using serum albumin
level.
Functional status is calculated using the Korean Activities of Daily Living scale and the Korean Instrumental Activities of Daily Living scale.17) Physical performance was
measured using the short physical performance battery.18)
Cognition was evaluated using the Korean Mini-Mental
State Examination19) and mood using the Korean version
of the Geriatric Depression Scale (GDS-K). 20) Weighted
values were applied for each domain, rather than a simple
summation, by clinical importance. With a possible total
score of 1, cutoff values for prefrail (0.2) and frail (0.35)
are defined by distributions of frailty.
SOF frailty index
A modified SOF frailty index16) was used with the following components: (1) unintentional weight loss of 5% or
more over 1 year; (2) time for standing up 5 times over 60
seconds; and (3) reduced level of energy indicated by the
question “Do you feel full of energy?” on the GDS-K.20)
The scores, one point for each component, ranging from 0
to 3, were classified as follows: frail (2–3), prefrail (1), and
robust (0) health status.
Statistical Analyses
Statistical analyses were conducted using IBM SPSS Statistics ver. 24.0 (IBM Co., Armonk, NY, USA). We used
an independent t-test for continuous variables and a chisquare test for discrete variables to evaluate the sociodemographic characteristics by sex. Frailty prevalence was
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measured using the CHS,3,21) K-FRAIL scale,14) KFI,10) FI,15)
KLoSHA,8) and SOF.16) We calculated the age-adjusted
prevalence rates (age-adjusted to the 2016 standard population) for frailty to make fairer comparisons among these
scales with different age distribution. Odds ratios (ORs) of
prefrailty and frailty were evaluated by age distribution
after adjusting for age, sex, residence, education, and income level using multivariate logistic regression analysis.
We conducted further analyses to investigate the effect of
socioeconomic status on the risk of frailty.
This study was approved by the Institutional Review
Board of the Clinical Trial Review Committee of the Kyung
Hee University Medical Center and complied with the
tenets of the Declaration of Helsinki. Written informed
consent was obtained from each participant before or at
registration (KMC IRB 2015-12-103).

RESULTS
Table 1 shows the sociodemographic characteristics of the
study participants. The mean age of participants was 76.1
(standard deviation, 3.9) years. Among the participants,
24.1% comprised the oldest old age group (≥80 years), and
women comprised 51%. Participants with urban residence
and low education and income levels were more commonly women than men.
Table 2 shows the prevalence of frailty according to the
six frailty scales. The prevalence of frailty varied according to frailty scale (SOF, 2.5%; K-FRAIL, 12.4%). The KFRAIL yielded the highest prevalence of frailty among the
scales. Even when the same frailty scale was considered,
the prevalence of frailty among women was higher than
that among men (CHS: 14.6% of women, 7.6% of men).
These trends were confirmed by almost all frailty scales
except the SOF frailty index. Particularly, the gap was
increased in the K-FRAIL (18.2% of women and 6.5% of

Table 1. Sociodemographic characteristics of the study sample
Characteristic

Total (n=1,318)

Men (n=647)

Women (n=671)

p-value

Age (yr)
70–74
75–79
≥80
Residence
Urban
Rural
Education level
<High school
High school
≥College or greater
Income level
1st quartile, Low
2nd quartile
3rd quartile
4th quartile, High

76.1±3.9
521 (39.5)
479 (36.3)
318 (24.1)

76.4±3.9
239 (36.9)
241 (37.2)
167 (25.8)

75.8±3.9
282 (42.0)
238 (35.5)
151 (22.5)

0.014
0.140

745 (56.5)
573 (43.5)

343 (53.0)
304 (47.0)

402 (59.9)
269 (40.1)

851 (64.6)
244 (18.4)
225 (17.1)

322 (49.8)
155 (24.0)
170 (26.3)

529 (78.8)
87 (13.0)
55 (8.2)

0.012

<0.001

<0.001
280/1,116 (25.1)
292/1,116 (26.2)
269/1,116 (24.1)
275/1,116 (24.6)

101/561 (18.0)
131/561 (23.4)
151/561 (26.9)
178/561 (31.7)

Values are presented as mean ± standard deviation or number (%).
Ann Geriatr Med Res 22(3) September 2018

179/555 (32.3)
161/555 (29.0)
118/555 (21.3)
97/555 (17.5)
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Table 2. Prevalence of frailty according to different frailty scales
Total (n=1,318)

Men (n=647)

Women (n=671)

Frailty
scale

Robust

Prefrail

Frail

Robust

Prefrail

Frail

Robust

Prefrail

Frail

CHS
K-FRAIL
KFI
FI
KLoSHA
SOF

516 (39.2)
555 (42.1)
833 (63.2)
820 (62.2)
833 (63.2)
862 (65.4)

655 (49.7)
599 (45.4)
365 (27.7)
422 (32.0)
435 (33.0)
423 (32.1)

147 (11.2)
164 (12.4)
120 (9.1)
76 (5.8)
50 (3.8)
33 (2.5)

311 (48.1)
348 (53.8)
451 (69.7)
451 (69.7)
394 (60.9)
465 (71.9)

287 (44.4)
257 (39.7)
148 (22.9)
164 (25.3)
232 (35.9)
165 (25.5)

49 (7.6)
42 (6.5)
48 (7.4)
32 (4.9)
21 (3.2)
17 (2.6)

205 (30.6)
207 (30.8)
382 (56.9)
369 (55.0)
439 (65.4)
397 (59.2)

368 (54.8)
342 (51.0)
217 (32.3)
258 (38.5)
203 (30.3)
258 (38.5)

98 (14.6)
122 (18.2)
72 (10.7)
44 (6.6)
29 (4.3)
16 (2.4)

Values are presented as number (%).
CHS, Cardiovascular Health Study; K-FRAIL, Korean version of the Fatigue, Resistance, Ambulation, Illnesses, and Loss of weight scale;
KFI, Korean Frailty Index; FI, Frailty Instrument; KLoSHA, Korean Longitudinal Study on Health and Aging; SOF, Study of Osteoporotic
Fracture.
Table 3. Prevalence of frailty according to age distribution
70–74 Years (n=521)

≥80 Years (n=318)

75–79 Years (n=479)

Frailty
scale

Robust

Prefrail

Frail

Robust

Prefrail

Frail

CHS
K-FRAIL
KFI
FI
KLoSHA
SOF

237 (45.5)
268 (51.4)
382 (73.3)
349 (67.0)
384 (73.7)
367 (70.4)

261 (50.1)
218 (41.8)
113 (21.7)
155 (29.8)
126 (24.2)
145 (27.8)

23 (4.4)
35 (6.7)
26 (5.0)
17 (3.3)
11 (2.1)
9 (1.7)

199 (41.5)
195 (40.7)
297 (62.0)
304 (63.5)
302 (63.0)
310 (64.7)

226 (47.2)
224 (46.8)
145 (30.3)
143 (29.9)
160 (33.4)
155 (32.4)

54 (11.3)
60 (12.5)
37 (7.7)
32 (6.7)
17 (3.5)
14 (2.9)

Robust

Prefrail

80 (25.2)
92 (28.9)
154 (48.4)
167 (52.5)
147 (46.2)
185 (58.2)

168 (52.8)
157 (49.4)
107 (33.6)
124 (39.0)
149 (46.9)
123 (38.7)

Frail
70 (22.0)
69 (21.7)
57 (17.9)
27 (8.5)
22 (6.9)
10 (3.1)

Values are presented as number (%).
CHS, Cardiovascular Health Study; K-FRAIL, Korean version of the Fatigue, Resistance, Ambulation, Illnesses, and Loss of weight scale;
KFI, Korean Frailty Index; FI, Frailty Instrument; KLoSHA, Korean Longitudinal Study on Health and Aging; SOF, Study of Osteoporotic
Fracture.

men). On the other hand, the lowest prevalence of frailty
(4.3% of women, 3.2% of men) was determined using the
KLoSHA. However, the KLoSHA yielded the highest prevalence of frailty among women. The SOF did not yield this
sex difference in frailty prevalence.
The proportion of robustness tended to decrease as those
of frailty and prefrailty increased with age regardless of
frailty scale (Table 3). Frailty prevalence appeared to vary
from 22.0% on the CHS to 3.1% on the SOF, particularly
in the oldest old-age group. We estimated an OR for prefrailty and frailty to ascertain the difference according to
age distribution using a logistic regression model (Fig. 1).
Compared to ages 70–74 years, the risk of prefrailty significantly increased with age, except for participants aged
75 to 79 years evaluated using the CHS (OR, 1.13; 95%
CI, 0.84–1.51) and FI (OR, 1.11; 95% CI, 0.81–1.50). The
statistical significance of frailty is also shown in Fig. 1,
B. This significance disappeared on the SOF (75–79 years:
OR, 2.05; 95% CI, 0.81–5.22; ≥80 years: OR, 1.30; 95% CI,
0.41–4.17). Age-adjusted prevalence yielded similar results
to unadjusted prevalence, making objective comparisons
possible by adjusting different age structures between
frailty scales (Table 4).
The association between sociodemographic factors and
frailty is shown in Table 5. Participants residing in rural
areas had statistically higher risks of frailty (CHS: OR, 2.65;
95% CI, 1.67–4.19; K-FRAIL: OR, 3.62; 95% CI, 2.30–5.70;

KFI: OR, 1.65; 95% CI, 1.03–2.62; FI: OR, 3.37; 95% CI,
1.82–6.24; SOF: OR, 3.68; 95% CI, 1.41–9.57). A level of
education of less than high school significantly increased
the risk of both prefrailty and frailty. A low income level
was also associated with an increased risk of frailty (CHS;
OR, 1.83; 95% CI, 1.14–2.93; K-FRAIL: OR, 1.97; 95% CI,
1.25–3.12; KFI: OR, 1.64; 95% CI, 1.01–2.67; FI: OR, 1.83;
95% CI, 1.02–3.26; KLoSHA: OR, 2.62; 95% CI, 1.32–5.21)
except when obtained using the SOF (OR, 1.66; 95% CI,
0.71–3.90).

DISCUSSION
The prevalence of frailty varied from 2.5% to 12.4%
among 6 commonly used frailty scales among communitydwelling Korean older adults. Despite evaluating the same
population, the wide range of prevalence rate appears to
have been attributable to the diversity in the components
of each frailty scale found in the literature. These differences led to the creation of a gap between selected frail
populations from each frailty scale, due to the nature of
each scale and development background. The CHS, mainly
represented as physical phenotype, is estimated depending on relatively objective measures and therefore consists
of physical components only.3) However, the KFI, FI, and
SOF have a broader definition of frailty, including social
and psychological aspects. The K-FRAIL scale was vali-
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Age group

(A) Odds ratio of prefrailty

OR

95%CI

75 79 yr
>80 yr

CHS

75 79
>80

1.13
2.03

0.84 1.51
1.42 2.89

75 79 yr
>80 yr

K-FRAIL

75 79
>80

1.49
2.47

1.10 2.01
1.72 3.54

75 79 yr
>80 yr

KFI

75 79
>80

1.75
2.26

1.27 2.41
1.57 3.26

FI

75 79
>80

1.11
1.53

0.81 1.50
1.09 2.15

KLoSHA

75 79
>80

1.49
2.53

1.09 2.04
1.79 3.56

SOF

75 79
>80

1.46
1.59

1.08 1.98
1.13 2.24

75 79 yr
>80 yr

CHS

75 79
>80

3.35
8.72

1.87 5.99
4.70 16.18

75 79 yr
>80 yr

K-FRAIL

75 79
>80

2.50
6.15

1.49 4.21
3.50 10.82

75 79 yr
>80 yr

KFI

75 79
>80

2.11
5.50

1.16
3.05

3.85
9.92

FI

75 79
>80

2.88
2.88

1.44
1.33

5.75
6.24

KLoSHA

75 79
>80

2.11
4.33

0.90 4.99
1.81 10.34

SOF

75 79
>80

2.05
1.30

0.81
0.41

CHS
K-FRAIL
KFI
FI
KLoSHA
SOF

75 79 yr
>80 yr
75 79 yr
>80 yr
75 79 yr
>80 yr
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Odds ratio
OR

Age group

(B) Odds ratio of frailty

CHS
K-FRAIL
KFI
FI
KLoSHA
SOF

75 79 yr
>80 yr
75 79 yr
>80 yr
75 79 yr
>80 yr

95%CI

5.22
4.17

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Odds ratio

Fig. 1. Odds ratio of prefrailty and frailty according to age distribution. Multiple logistic regression analysis was performed after adjusting
for sex, income, residence, and education level. (A) Odds ratio of prefrailty among older adults, compared with that of robustness. (B)
Odds ratio of frailty among older adults, compared with that of robustness. CHS, Cardiovascular Health Study; K-FRAIL, Korean version
of the Fatigue, Resistance, Ambulation, Illnesses, and Loss of weight scale; KFI, Korean Frailty Index; FI, Frailty Instrument; KLoSHA,
Korean Longitudinal Study on Health and Aging; SOF, Study of Osteoporotic Fracture.

Table 4. Age-adjusted prevalence of frailty according to different frailty scales
Total (n=1,318)

Frailty
scale

Robust

Pre-frail

CHS
K-FRAIL
KFI
FI
KLoSHA
SOF

39.7
42.7
63.9
62.6
64.0
65.8

49.6
45.3
27.3
31.8
32.4
31.8

Men (n=647)
Frail
10.7
12.0
8.8
5.6
3.6
2.4

Women (n=671)

Robust

Pre-frail

Frail

Robust

Pre-frail

Frail

49.9
56.0
71.5
70.5
62.5
74.0

43.7
38.3
21.8
25.0
34.7
24.6

6.4
5.7
6.7
4.5
2.8
2.4

30.2
30.4
56.4
54.6
64.8
58.9

54.8
51.0
32.6
38.7
30.8
38.7

15.0
18.6
11.0
6.7
4.4
2.4

Values are presented as percentage.
CHS, Cardiovascular Health Study; K-FRAIL, Korean version of the Fatigue, Resistance, Ambulation, Illnesses, and Loss of weight scale;
KFI, Korean Frailty Index; FI, Frailty Instrument; KLoSHA, Korean Longitudinal Study on Health and Aging; SOF, Study of Osteoporotic
Fracture.

dated only for the urban population in Korea; the mean
age and proportion of women in the study population was
slightly higher than that of our study.14) Furthermore, as
this scale depends on self-reported estimation, personal
or cultural differences in perceptions of health may lead

to misestimation of respondents’ health statuses. 22) For
this reason, the prevalence rate would differ from that
obtained in the original validation study.14) The KFI, FI,
and KLoSHA were developed and validated only in Korea.
The proportion of women included in a validation study
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Table 5. Sociodemographic factors associated with frailty
Frailty
scale
CHS
K-FRAIL
KFI
FI
KLoSHA
SOF

Education (<high school)†

Residence (rural)*
Prefrail

Frail

Prefrail

Income (low income)‡

Frail

Prefrail

Frail

OR

95% CI

OR

95% CI

OR

95% CI

OR

95% CI

OR

95% CI

OR

95% CI

1.26
1.43
1.21
1.16
1.25
1.65

0.96–1.66
1.08–1.89
0.91–1.61
0.88–1.53
0.95–1.64
1.26–2.17

2.65
3.62
1.65
3.37
1.64
3.68

1.67–4.19
2.3–5.7
1.03–2.62
1.82–6.24
0.83–3.24
1.41–9.57

1.68
2.00
1.91
2.13
2.36
1.89

1.27–2.22
1.51–2.66
1.39–2.62
1.57–2.88
1.74–3.21
1.40–2.56

2.98
4.89
2.51
2.84
8.87
7.88

1.68–5.29
2.63–9.08
1.41–4.45
1.35–5.98
2.59–30.39
1.78–34.92

0.96
1.14
1.44
1.25
1.57
1.15

0.69–1.33
0.82–1.6
1.05–1.99
0.91–1.71
1.15–2.14
0.85–1.57

1.83
1.97
1.64
1.83
2.62
1.66

1.14–2.93
1.25–3.12
1.01–2.67
1.02–3.26
1.32–5.21
0.71–3.90

OR, odds ratio; CI, confidence interval; CHS, Cardiovascular Health Study; K-FRAIL, Korean version of the Fatigue, Resistance,
Ambulation, Illnesses, and Loss of weight scale; KFI, Korean Frailty Index; FI, Frailty Instrument; KLoSHA, Korean Longitudinal Study on
Health and Aging; SOF, Study of Osteoporotic Fracture.
*Odds of rural participants compared to that of urban adjusted for age, sex, education, and income level. †Odds of participants with lower
education compared to high school graduates adjusted for age, sex, residence, and income level. ‡Odds of participants with low-income
level adjusted for age, sex, residence, and education.

of the KFI was 72.1%, which supports the high prevalence
of frailty (21.3%) in an original KFI validation study.10)
Since the FI scale was developed to evaluate frailty from
the perspective of prevention for long-term care, the average age of the study participants was lower (70.6 years)
and the proportion of women was higher (56.6%) than
that of our study.15) Furthermore, components such as grip
strength and walking speed, associated with survival and
life expectancy23,24) and that reflect on health and functional status25) among older adults, were missing in the
FI because of usability and quickness of the assessment
process.15) These support the lower prevalence of frailty in
our study. As a result, we can summarize the difference in
prevalence of frailty between our study and other studies
as follows. The prevalence rate determined via the CHS
(11.2%) in this study was higher than that in the original
CHS study (6.9%),3) but was similar to that obtained in another study conducted in the Korean population (13.2%).8)
The prevalence rate of frailty determined via the K-FRAIL
in this study was lower (12.4%) than that obtained in an
original validation study (17.5%).14) Similarly, the frailty
prevalence rate was lower in this study (9.1%) than that
obtained in a validation study of the KFI (23.1%).10) With
regard to FI, the frailty prevalence rate was 5.8% in this
study, and 21.3% in a validation study.15) The rates of
frailty in this study were lower in both the KLoSHA and
SOF frailty scales.8) These differences in prevalence could
be attributable to the characteristics of the study population such as age, sex, socioeconomic status, and regional
difference.26,27) Another noticeable point was the agreement
to consider frailty as a predisability stage.28) Considering
frailty as a continuum from robustness to disability, we
should understand disability as a consequence of frailty
and various diseases as a leading cause of frailty that trigger physiological vulnerability. Thus, disability might not
be included in the definitions of frailty. Having this factor
as one of the components of a frailty scale could increase
the association with frailty.
Despite these differences, some properties of frailty

have been manifested repeatedly across studies using different frailty scales. The finding of this study that frailty
increases with age is consistent with those of previous
studies.11,22,29) In the present study, the oldest adults (age≥80
years) were estimated to comprise about 24% of all participants, and the prevalence of frailty for the oldest responders ranged from 3.1%–22.0%, depending on the frailty
scale used in this study. The frailty prevalence could vary
by measurement setting and may be underestimated in
current community-based studies.
The finding that women generally have higher frailty
prevalence than men on all scales is in keeping with the
well-accepted knowledge,11,30) given that women have a
longer life expectancy and lower average scores of lean
body mass and muscle strength, which are related to frailty.7,31) These physiological characteristics have been posited
to explain the differences between men and women.
This study showed that residency in rural areas and
having lower education and income levels were associated
with overall frailty, which is consistent with previous studies. A study from the Canadian Study of Health and Aging
showed that the rural-urban difference of frailty in the
oldest and rural residents tended to reflect a higher frailty
risk for rural residents.32) The increase in the prevalence of
frailty with low educational level was explained in a 13year longitudinal study. Low income was the strongest
contributing factor to the educational difference. Lifestyle,
such as smoking, obesity, unhealthy eating habits, and
poor healthcare seeking behavior due to low income, can
explain these associations.33) All 3 explained the characteristics of frailty; low education level additionally explained
the characteristics of prefrailty much better than other sociodemographic factors in our study.
This study has some limitations. First, almost all participants registered in this study were healthier and better
able to undergo several examinations. Thus, frailty prevalence might be underestimated in this study conducted
among community-dwelling older adults compared with
the general population. Second, modified frailty scales
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were used in the identification of frailty in this study. For
example, slowness in the original CHS was defined by
the lowest 20% of the subjects on a walk of 15 feet after
adjustment for sex and height. However, in the modified
CHS, a speed of 1.0 m/sec on a 4-m walk was the cut off
point for frailty. On the modified SOF, we replaced “inability to stand from a chair 5 times” in the original version with “time to stand up 5 times over 60 seconds” in
the short physical performance battery. These alterations
in some components of the original version may result in
differences in the prevalence of frailty.
However, the present study may be meaningful in that
it compared the prevalence of frailty according to different validated frailty scales in the same Korean populations
using a prospective cohort study designed to develop a
frailty scale. We reconfirmed that the frailty prevalence
increases with age and is higher among women. Sociodemographic factors, including residence in a rural area, low
education, and low-income level, were associated with an
increased frailty prevalence. This cohort study was extended to most areas of Korea and may be generalized.
One of the most important reasons for assessing frailty
is to classify a population for preventing frailty. The use
of different scales leads to the selection of different sets of
frail adults. For this reason, efforts aimed at screening and
providing intervention for frailty and frail adults at risk,
respectively, considering the characteristics of each frailty
scale and prevalence of frailty should be the first step
before organizing appropriate treatment and preventive
measures for the underlying causes of frailty.
In conclusion, the prevalence of frailty may differ significantly according to frailty scale. Therefore, we may
choose the frailty scale with consideration of the difference in prevalence rates and characteristics of each frailty
scale when classifying frail populations.
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