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INTRODUCTION

Frailty is defined by a state of increased vulnerability to 
possible stressors caused by a decreased homeostatic 
reserve in older adults [1,2]. It is closely associated with 
clinical adverse outcomes including increased mortality 
and functional dependence, and thereby results in in-

creased medical expenditure. Considering the rapid de-
mographical aging in Korea, the issue of frailty in older 
adults is currently more important than ever [3].

Frailty has been well-recognized as a risk factor for 
adverse outcomes in patients undergoing medical treat-
ment [4] or surgical procedures [5]. Moreover, knowing 
the frailty status of a patient can change the therapeutic 
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Background/Aims: The fatigue, resistance, ambulation, illnesses, and loss of 
weight (FRAIL) scale is a screening tool for frailty status using a simple 5-item 
questionnaire. The aim of this study was to evaluate the clinical feasibility and 
validity of the Korean version of the FRAIL (K-FRAIL) scale.
Methods: Questionnaire items were translated and administered to 103 patients 
aged ≥ 65 years who underwent a comprehensive geriatric assessment at the Seoul 
National University Bundang Hospital. In this cross-sectional study, the K-FRAIL 
scale was compared with the domains and the multidimensional frailty index of 
the comprehensive geriatric assessment. We also assessed the time required to 
complete the scale.
Results: The participants’ mean age was 76.8 years (standard deviation [SD], 6.1), 
and 55 (53.4%) were males. The mean overall frailty index was 0.19 (SD, 0.17). For 
K-FRAIL-robust, prefrail, and frail patients, the mean frailty indices were 0.09, 
0.18, and 0.34, respectively (p for trend < 0.001). A higher degree of impairment 
in the K-FRAIL scale was associated with worse nutritional status, poor physical 
performance, functional dependence, and polypharmacy. The number of items 
with impairment in the K-FRAIL scale was positively associated with the frailty 
index (B = 3.73, p < 0.001). The K-FRAIL scale could differentiate vulnerability 
from robustness with a sensitivity of 0.90 and a specificity of 0.33. Of all patients, 
75 (72.8%) completed the K-FRAIL scale within < 3 minutes. 
Conclusions: The K-FRAIL scale is correlated with the frailty index and is a sim-
ple tool to screen for frailty in a clinical setting.
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goal [6] or modality [7] in the treatment of various diseas-
es. Hence, an appropriate methodology to detect frailty 
is crucial, and many indices and criteria have been de-
veloped and evaluated in geriatric research.

Historically, various methods and concepts to define 
frailty have been developed and validated, from single 
gait speed [8,9] to the frailty index (FI), which is calculat-
ed using more than 70 variables obtained in a compre-
hensive geriatric assessment (CGA) [10]. However, a brief 
screening tool, requiring the least amount of resource 
possible, to determine frailty status is necessary to fa-
cilitate the inclusion of frailty status in clinical research 
targeting the elderly population or as a screening tool in 
busy clinical practices.

Morley et al. [11] have suggested the fatigue, resistance, 
ambulation, illnesses, and loss of weight (FRAIL) scale, 
which includes a simple 5-item questionnaire and has 
no requisite for physical examination, as an easy screen-
ing method for frailty status. The clinical validity of this 
scale has been reported, and the items of the scale have 
been shown to be associated with frailty biomarkers [11]. 
The scale has also been validated in the Asian popula-
tion [12] and has been shown to predict mortality and 
disability similar to the FI determined using a higher 
number of variables [13]. Considering the advantages of 
this scale, we aimed to develop a Korean version of the 
FRAIL (K-FRAIL) scale and to evaluate its clinical feasi-
bility and validity.

METHODS 
 

Study participants
We prospectively included 103 patients aged ≥ 65 years 
who underwent a CGA at an outpatient clinic and ward 
of the Seoul National University Bundang Hospital 
(SNUBH) between July 2014 and August 2014 in this 
study. Inclusion criteria were: (1) verbal communication 
via patients or guardians who were closely involved in 
the care of patients was possible; and (2) verbal consent 
for the study was provided. Apparently terminal patients 
with an expected survival of < 3 months or patients stay-
ing in the emergency department were excluded. Be-
cause the study only involved a 5-item questionnaire 
that was administered additionally with the CGA, the 
potential harm of the study was considered to be min-

imal. Therefore, the Institutional Review Board of the 
SNUBH approved the study only requiring verbal con-
sent from patients or guardians. 

Measurements
The CGA at the SNUBH was performed by two expe-
rienced nurses specialized in geriatric assessment. Do-
mains of the CGA included activities of daily living (ADL; 
range, 0 to 100; decreasingly worse) using the modified 
Barthel index [14], instrumental activities of daily living 
(IADL; range, 0 to 5 for males; range, 0 to 8 for females, 
decreasingly worse) using the Lawton and Brody index 
[15], comorbidity status using the Charlson comorbidity 
index (increasingly worse) [16], mood using the Kore-
an version of the geriatric depression scale short form 
(GDS-SF; range, 0 to 15; increasingly worse) [17], cogni-
tion using the Korean mini-mental state examination 
(K-MMSE; range, 0 to 30; decreasingly worse) [18], nu-
tritional status using the mini nutritional assessment 
(MNA; range, 0 to 30; decreasingly worse) [19], and physi-
cal performance using the timed up and go test (TUGT) 
[20]. For dichotomized comparisons, cut-off values were 
set at ≤ 99 for the modified Barthel index for ADL de-
pendency, ≤ 4 for males and ≤ 7 for females for the Law-
ton and Brody index for IADL dependency, ≤ 24 for the 
K-MMSE (cognitive impairment), ≥ 20 for the TUGT or 
mobility limitation when the patient was unable to per-
form the TUGT, ≥ 9 for the GDS-SF (depressive mood), 
and ≤ 23.5 for the MNA (risk of malnutrition). Data for 
current and previous body weight, serum albumin level, 
and hemoglobin level were also collected.

The multidimensional FI was calculated from the CGA 
data using weighting factors for each domain based on 
previously published equations [3]. For the FI, we used 
previously published cut-off values of ≥ 0.20 for prefrail 
and ≥ 0.35 for frail. The FI used in our study has been 
shown to be significantly correlated with cardiovascu-
lar health study (CHS) frailty criteria, and has also been 
shown to have an acceptable predictive capability for 
mortality and functional decline in a previous publica-
tion [3].

The K-FRAIL scale, based on the original FRAIL scale 
published by Morley et al. [11], was translated into Ko-
rean. The questionnaire was translated by HWJ and 
reviewed by HJY, SYP, and SWK. A final version of the 
translated scale is shown in Supplementary Fig. 1. In this 
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questionnaire, a score of 0 was considered as robust, 1 to 
2 as prefrail, and 3 to 5 as frail. This questionnaire was 
administered during the CGA session with assistance 
of nurse, and time taken to complete the questionnaire 
was recorded as following; < 3, 3 to 5, 5 to 10, and ≥ 10 
minutes.

Statistical analysis
To compare variables for baseline characteristics by frail-
ty status derived from the K-FRAIL scale, we used the 
Kruskal-Wallis test for continuous variables and the chi-
square test for discrete variables. Differences in the FI 
from robust to frail by the K-FRAIL scale were evalu-
ated by the Kruskal-Wallis test with a post hoc analysis 
using the Mann-Whitney U test. Sensitivity, specificity, 
positive predictive value, and negative predictive value 
of the K-FRAIL scale for differentiating robustness from 
vulnerability (prefrail and frail) were calculated. The as-
sociations of the CGA domains with each item of the 
K-FRAIL scale were evaluated by ordinary least square 
analysis. A two-tailed p value of < 0.05 was considered 
statistically significant. Statistical analyses were per-

formed using PASW version 18.0 (SPSS Inc., Chicago, IL, 
USA).

RESULTS

Participant characteristics
The participants had a mean age of 76.8 years (standard 
deviation [SD], 6.1), and 55 (53.4%) were males. Of all pa-
tients, 80 (77.7%) were ADL independent and 83 (80.5%) 
IADL independent. Moreover, 67 patients (65.0%) were 
taking 5 or more medications regularly, indicating poly-
pharmacy. The mean FI was 0.19 (SD, 0.17).

Among the 103 participants, 25 (24.3%) were determined 
as robust, 60 (58.3%) as prefrail, and 18 (17.5%) as frail by 
the K-FRAIL scale. The numbers of patients by K-FRAIL 
score were 25 with a score of 0 (24.3%), 36 with a score of 
1 (35.0%), 24 with a score of 2 (23.3%), 12 with a score of 
3 (11.7%), 5 with a score of 4 (4.9%), and 1 with a score of 
5 (1.0%). The prevalence rates for positivity of each item 
in the K-FRAIL scale were 38 for fatigue (36.9%), 40 for 
resistance (38.8%), 27 for ambulation (26.2%), 3 for illness 

Table 1. Baseline characteristics of participants by frailty status assessed by the K-FRAIL scale

Variable Robust (n = 25) Prefrail (n = 60) Frail (n = 18) p value

Age, yr 75.6 ± 5.9 76.6 ± 6.0 79.1 ± 6.4 0.212

Male sex 13 (52.0) 28 (46.7) 7 (38.9) 0.723a

ADL (modified Barthel index) 100.0 ± 0.0 98.3 ± 5.5 92.5 ± 11.1 < 0.001

IADL (Lawton and Brody index)

  Male 4.9 ± 0.3 4.8 ± 0.6 4.7 ± 0.5 0.398

  Female 8.0 ± 0.0 7.3 ± 1.4 6.1 ± 2.0 0.008

Cognition (K-MMSE score) 25.1 ± 3.5 23.3 ± 4.8 20.8 ± 4.8 0.017

Mood (K-GDS SF score) 2.8 ± 3.1 5.1 ± 4.1 7.3 ± 3.1 < 0.001

Nutrition (MNA score) 25.6 ± 3.0 5.1 ± 4.1 19.0 ± 4.0 < 0.001

No. of medications 5.4 ± 3.7 6.4 ± 4.4 9.0 ± 4.3 0.014

Comorbidity (Charlson comorbidity index) 2.8 ± 2.0 2.8 ± 2.4 3.2 ± 2.4 0.568

Physical performance, sec (TUGTb) 13.5 ± 3.0 15.3 ± 6.2 24.0 ± 14.1 0.007

Serum albumin, g/dL 4.0 ± 0.4 3.9 ± 0.5 3.6 ± 0.5 0.010

Frailty index 0.09 ± 0.08 0.18 ± 0.16 0.34 ± 0.19 < 0.001

Values are presented as mean ± SD or number (%).
K-FRAIL, Korean version of the fatigue, resistance, ambulation, illnesses, and loss of weight; ADL, activities of daily living; 
IADL, instrumental activities of daily living; K-MMSE, Korean mini-mental state examination; K-GDS SF, Korean version of 
the geriatric depression scale short form; MNA, mini nutritional assessment; TUGT, timed up and go test.
aA p value from chi-square test.
bValue available for 25 robust, 50 prefrail, and 13 frail participants.
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(2.9%), and 37 for loss of weight (35.9%).
Baseline demographic and functional, physical, and 

laboratory characteristics grouped by frailty status using 
the K-FRAIL scale are shown in Table 1. ADL, cognition, 
mood, nutritional status, and physical performance were 
significantly different by frailty status as determined by 
the Kruskal-Wallis test. A difference in IADL was only 
observed in females. In contrast, age, sex, and comorbid-
ity status were not significantly different by frailty status 
based on the K-FRAIL scale.

Correlation between the frailty index and the 
K-FRAIL scale
The FI was calculated using domains of physical per-
formance, ADL, IADL, cognition, and serum albumin 
levels. The mean FI was 0.09 for K-FRAIL-robust, 0.18 
for prefrail, and 0.34 for frail patients (p < 0.001 by Kru-
skal-Wallis test) (Fig. 1). The post hoc analysis using the 
Mann-Whitney U test showed p = 0.017 for robust and 
prefrail, p = 0.002 for prefrail and frail, and p < 0.001 for 
robust and frail. The number of impaired items in the 
K-FRAIL scale (range, 0 to 5) was positively associated 
with the FI (B = 3.73; standard error [SE], 0.57; p < 0.001), as 
calculated by ordinary least squares regression analysis.

Using FI as a standard assessment for frailty status, a 
performance analysis of the K-FRAIL scale as a screen-
ing test was performed. For differentiating vulnerability 
(prefrail and frail) from robustness, the sensitivity and 
specificity of the K-FRAIL scale were 0.90 (95% confi-
dence interval [CI], 0.76 to 0.97) and 0.33 (95% CI, 0.22 to 
0.46), respectively. The positive likelihood ratio was 1.35, 

the negative likelihood ratio 0.30, the positive predictive 
value 0.46, and the negative predictive value 0.84.

Correlation between items in the K-FRAIL scale and 
domains of the comprehensive geriatric assessment
Using frailty status by the K-FRAIL scale as a linear term, 
a trend of incremental impairments in ADL (p < 0.001), 
mood (p = 0.004), nutritional status (p = 0.007), and phys-
ical performance (p = 0.039) with increasing frailty sta-
tus was found. IADL was incrementally worse in wom-
en with increasing frailty status (p = 0.002); however, 
this association was not significant in men (p = 0.386). 
These incremental relationships were not observed for 
the cognitive domain (p = 0.963), comorbidity status (p = 
0.759), and serum albumin levels (p = 0.157).

Furthermore, each item of the K-FRAIL scale was as-
sessed for its association with the functional domains of 
the CGA (Table 2). Using ordinary least square analysis, 
we found that the fatigue and resistance items were pos-
itively associated with depressive mood. The resistance 
and ambulation items were positively associated with 
ADL and IADL impairment, cognitive impairment, and 
mobility limitation, and loss of weight was associated 
with mobility limitation and risk of malnutrition (B = 
0.34; SE, 0.09; p < 0.001). The illness item was not associ-
ated with any of the functional domains.

Clinical feasibility
No adverse events from administering the K-FRAIL 
scale were noted during the CGA. The two nurses of the 
geriatric division reported no specific difficultness in 
adapting the K-FRAIL scale to their clinical setting. In 75 
participants (72.8%), completing the K-FRAIL scale with 
assistance of a nurse took < 3 minutes. Among all pa-
tients, 24 participants (23.3%) needed 3 to 5 minutes, and 
four participants (3.9%) 5 to 10 minutes for completing 
the K-FRAIL scale. The time required to complete the 
scale was associated with frailty status as assessed by the 
K-FRAIL scale (p for trend < 0.001).

DISCUSSION

In this prospective study, the K-FRAIL scale was associ-
ated with domains of the CGA and with the multidimen-
sional FI in Korean elderly patients undergoing a CGA 

Frailty status by K-FRAIL
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Figure 1. Distribution of the frailty index by frailty status 
assessed by the Korean version of the fatigue, resistance, 
ambulation, illnesses, and loss of weight (K-FRAIL) scale.
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in a tertiary hospital. As a screening test, the K-FRAIL 
scale showed high sensitivity and negative predictive 
value in differentiating vulnerability from robustness. 
The questionnaire could be relatively easily and quickly 
administered. To the best of our knowledge, this is the 
first report on this frailty screening method in the Kore-
an elderly population.

Although frailty is important for health outcomes, 
adapting the concept of frailty to clinical research or 
practice in Korea was with barriers for clinicians. Be-
cause physicians are typically only allowed to spend less 
than 3 to 5 minutes on each patient in most outpatient 
clinics, measuring the CHS frailty criteria by adminis-
tering a questionnaire and testing grip strength and gait 
speed, or assessing the FI is not possible in most cir-
cumstances. Furthermore, only few hospitals in Korea 
have the resources to perform a CGA regularly and with 
dedicated personnel. In contrast, the K-FRAIL scale can 
be quickly completed by patients or guardians with the 
assistance of a nurse before the examination by a phy-
sician. Moreover, interpreting the results of this scale 
(robust vs. prefrail vs. frail) is easy for most clinicians. 
Therefore, the K-FRAIL scale can be a useful screening 
tool in most busy clinical practices in Korea.

Items in the K-FRAIL scale have distinct characteris-
tics. The fatigue item is associated with depressive mood 
rather than physical performance. As shown in the orig-
inal study by Morley et al. [11], the illness item had a 
very low prevalence for positivity and less effect on the 
composition of the K-FRAIL scale. This low weighing of 
comorbidity for a frailty scale is in accordance to orig-
inal concept of physical frailty by Fried et al. [1], which 
suggested that frailty is an independent clinical feature 
from comorbidity or functional impairment. The loss of 
weight item can also be found in the CHS frailty crite-
ria or the Study of Osteoporosis Fracture frailty criteria 
[21], and is associated with risk of malnutrition. In our 
study, the resistance and ambulation items were strong-
ly associated with physical performance, ADL, and IADL 
impairment. Therefore, similar to the CHS frailty cri-
teria, which include two physical performance items 
(grip strength and gait speed), the original FRAIL scale 
and the K-FRAIL scale focus on physical performance. 
Since body weight is already stabilized at low and fatigue 
might not be experienced by participants with a low ac-
tivity level, this domain assignment in the FRAIL scale T
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may explain the reason for the inclusion of some par-
ticipants with a very high FI in the prefrail group in the 
K-FRAIL scale.

In this study, the FI (as assessed by the CGA) was dis-
tributed according to frailty status (as assessed by the 
K-FRAIL scale). Interestingly, the distribution of the FI 
in the prefrail and frail groups was lower than that in 
our previous study, in which we suggested a FI cut-off 
of 0.20 for prefrail and 0.35 for frail [3]. The distributions 
of the FIs for prefrail by the K-FRAIL scale were consis-
tent with a clinical frailty scale in the Canadian study of 
health and aging [10] which showed a mean FI of 0.16 
to 0.22 among vulnerable and 0.27 to 0.43 among frail 
individuals. Based on this observation, interpreting the 
multidimensional FI for categorized frailty status might 
be similarly performed according to original FI of ac-
cumulation of deficit model from Canadian study of 
health and aging [22].

Although this is one of the first prospective studies 
showing that a wide adaption of the concept of frailty in 
Korea is feasible, there are limitations in this study. The 
relatively small prospective study was conducted in sin-
gle tertiary hospital with staff experienced in geriatric 
medicine. Therefore, the findings might not be gener-
alizable to other settings. Hence, ongoing larger-scaled 
studies in different settings in Korea will be helpful 
for the generalizability. Because the K-FRAIL scale was 
measured on the same day as the CGA, answering bias 
might have occurred. However, since the FI was calcu-
lated after completion of the CGA, positive bias related 
to the association between frailty status by K-FRAIL and 
FI is less likely. Because of the study design, outcomes 
including functional decline and mortality could not be 
assessed in our study. Nevertheless, the K-FRAIL scale 
showed a strong correlation with the previously validat-
ed FI and multiple domains of the CGA, which are well 
known to predict adverse outcomes in elderly popula-
tion. 

In conclusion, the K-FRAIL scale can be easily mea-
sured and is associated with domains of the CGA and 
the previously validated FI in Korean elderly patients. 
Based on the results from our study, we suggest that the 
K-FRAIL can be used to screen for frailty in Korean old-
er adults.
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KEY MESSAGE

1.	 The Korean version of the fatigue, resistance, 
ambulation, i l lnesses, and loss of weight 
(K-FRAIL) scale is correlated with domains of 
the comprehensive geriatric assessment and the 
frailty index in Korean elderly patients.

2.	 The K-FRAIL scale can be easily measured with 
less than 3 minutes in most patients and with 
only few resources.
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Supplementary Figure 1. The Korean version of the fatigue, 
resistance, ambulation, illnesses, and loss of weight (K-FRAIL) 
scale. A score of 0 indicates robust, 1 to 2 prefrail, and 3 to 5 
frail.
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