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Background: This study aimed to investigate the relationship between phase angle and existence of
locomotive syndrome, malnutrition, and sarcopenia alone or co-existence of locomotive syndrome,
malnutrition, and sarcopenia and determine cut-off values of phase angle of these syndromes.
Methods: Overall, 1,063 community-dwelling women aged > 60 years underwent medical checkup. We
assessed them for phase angle, locomotive syndrome risk tests, Mini Nutritional Assessment Short
Form, grip strength, comfortable gait speed, and skeletal muscle mass index. Participants were classi-
fied into eight groups: robust; locomotive syndrome alone; malnutrition alone; sarcopenia alone; mal-
nutrition and sarcopenia; locomotive syndrome and sarcopenia; locomotive syndrome and malnutri-
tion; and co-existence of all syndromes.

Results: The proportions of locomotive syndrome, sarcopenia, and malnutrition were 62.1%, 3.6%, and
36.9%, respectively. Since the prevalence of sarcopenia alone and malnutrition and sarcopenia were
0.0%, these groups were excluded from the analysis. Multinomial logistic regression analysis, adjusted
for age and body mass index, showed the relationship between phase angle and locomotive syndrome,
malnutrition, locomotive syndrome and sarcopenia, locomotive syndrome and malnutrition, and co-
existence of the three syndromes. The phase angles for predicting locomotive syndrome, malnutrition,
locomotive syndrome and sarcopenia, locomotive syndrome and malnutrition, and co-existence of the
three syndromes were 5.4°, 5.4°, 5.0°, 5.2°, and 4.9°, respectively, all of which showed high predictive
accuracy, 0.845, 0.845,0.917, 0.906, and 0.956, respectively.

Conclusion: The phase angle is a simple assessment of locomotive syndrome, malnutrition, and sarco-
penia alone or co-existence, and it may be useful for the early detection of these syndromes in the

community.

Copyright © 2023, Taiwan Society of Geriatric Emergency & Critical Care Medicine.

1. Introduction

Previous studies have shown that locomotive syndrome (LS),
sarcopenia, and malnutrition are associated with increased societal
burdens, such as future disability, fractures, and mortality.l_6 LSisa
condition in which impairment of one or more parts of the mus-
culoskeletal system, such as muscles, bones, joints, cartilage, and
intervertebral discs, interferes with walking and daily life.! The LS
was defined by the Japanese Orthopaedic Association, as follows: a
two-step test score less than 1.3, difficulty standing up on one leg
from a 40-cm-high seat in the stand-up test (either leg); 25-question
geriatric locomotive function scale score (GLFS) > 7.1 The LS was
adopted by the Japanese government in 2013 as a measure of the
second stage of the 21st Century National Health Promotion Strat-
egy, which includes maintaining good nutrition, increasing physical
activity, and promoting social participation.7 Sarcopenia is defined
using the Asian Working Group for Sarcopenia (AWGS) criteria, as
follows: age greater than 60 years; skeletal muscle mass index (SMl)
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less than 7.0 kg/m2 for men and 5.7 kg/m2 for women evaluated us-
ing bioimpedance analysis (BIA); grip strength less than 28 kg for
men and 18 kg for women; comfortable gait speed no greater than
1.0 m/s.8 There are several criteria for malnutrition, but the Mini-
Nutrition Assessment Short Form (MNA-SF) has been used in many
studies from community to inpatient settings. An MNA-SF score of
11 or less is defined as malnutrition.>*° LS, sarcopenia, and malnu-
trition occur more frequently in women than in men, and these syn-
dromes are more prevalent in the elderly than in the young.g_13 The
prevalence of LS, sarcopenia, and malnutrition in community-dwell-
ing elderly people ranges from 50% to 70%, 32.4% to 43.3%, and
0.1% 10 56.7%, respectively.lo_13 These differences are influenced by
various factors, including different diagnostic criteria.

A common characteristic of patients with LS, sarcopenia, and
malnutrition is a low phase angle.”"16 The phase angle is the phase
difference between the resistance generated when an electric cur-
rent flows along the body water and the resistance (reactance) gen-
erated when it passes through the muscle cells. The higher the den-
sity of the muscle, the larger the reactance and the larger the phase
angle. Therefore, the phase angle is expected to be an indicator to
estimate the quality of muscle. In other words, the phase angle re-
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flects the health and structural stability of the muscle cells, and
changes based on proteolysis and chronic inflammatory conditions.”
Previous studies have reported that phase angle is associated with
internal disorders such as diabetes, lung cancer, and cirrhosis, with
cut-off values of 4.8°, 5.3°, and 5.4°, respectively, and that mortality
is further increased in patients with cirrhosis at values below 4.40.18-20
In another study, the cut-off values indicating sarcopenia in younger
and older women were 5.02° and 4.2°, respectively, with values
varying by age, disease, and country.21

The lower the phase angle, the lower the health of the muscle
cells, but the difference in phase angle and cut-off values for the ex-
istence of LS alone or co-existence LS, sarcopenia, and malnutrition
are not clear. In particularly, previous studies have reported an in-
creased risk of mortality in the malnutrition-sarcopenia syndrome,
which represents clinical manifestations of both malnutrition and
sarcopenia in recent years, and it is necessary to clarify the charac-
teristics of each syndrome alone and in co-existence.??3 Addi-
tionally, sarcopenia is included in LS, and the association between LS
and phase angle reported by previous studies may have been influ-
enced by sarcopenia.“'15 Clarifying the differences in phase angle
and cut-off values due to the existence of LS, malnutrition, and
sarcopenia alone or co-existence of LS, sarcopenia, and malnutrition
may provide a simple index to determine these three syndromes.
The purpose of this study was to clarify the differences in phase
angle due to the existence of LS alone or co-existence of LS, sar-
copenia, and malnutrition, and cut-off values of the phase angle in
these syndromes.

2. Materials and methods
2.1. Study design and inclusion criteria

This was a cross-sectional study. We invited 1,200 local resi-
dents of Satte City who were randomly selected to participate in
health checkups, all of whom were 60 years of age or older, a rural
area, and we obtained information from 1,117 people. Participants
were women, living in the community, and had the ability to walk
and maintain a standing position. Overall, 1,063 participants com-
pleted the required questionnaire and assessments for LS, sarco-
penia, and malnutrition and were thus included in the study.

This study was conducted in accordance with the principles of the
Declaration of Helsinki. All participants provided written informed
consent, and the study was conducted with the approval of the ethics
committee of the Japan University of Health Sciences (No. P3001).

2.2. Assessment of participant’s characteristics, phase
angle, and skeletal muscle mass

All participants were interviewed and asked to report their age,
sex, and main diagnoses (i.e., diabetes mellitus and kidney disease).

Body composition parameters such as phase angle, skeletal
muscle mass (SMM), and BMI were obtained using a multi-frequ-
ency bioelectrical impedance analyzer MC-780 (Tanita Corp., Tokyo,
Japan), which is a tool for assessing the body composition of the
whole body and various body parts. The BIA instrument used six
electrical frequencies (1, 5, 50, 250, 500, and 1000 kHz), with the sur-
face of the hand electrodes in contact with the subject’s five fingers
and the heel and forefoot in contact with the circular foot elec-
trodes. Phase angle of 50 kHz was used for the analysis in accordance
with the recommendations for clinical application of the BIA.2* We
asked the participants to stand on the body composition analyzer
MC-780 for approximately 30's.
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2.3. Assessment of LS, malnutrition, and sarcopenia

In this study, the LS risk test was assessed using the two-step
value, the stand-up test, and GLFS.

The participants were asked to take two largest possible steps,
and the two-step value was measured as the maximum length of two
steps from the starting line to the tip of the toe where the partici-
pant stopped; the length of two steps (cm) divided by the height
(cm) was the two-step score.

For the stand-up test, we evaluated the participant’s ability to
stand on one leg after rising from a 40-cm-high seat. We instructed
the participants to stand up without recoil with their arms crossed
and to hold the standing posture for 3 seconds.

The GLFS score is a 25-question instrument consisting of 4
questions on pain, 16 questions on activities of daily living, 3 ques-
tions on social functioning, and 2 questions on mental status in the
past month. These 25 items are scored on a 5-point scale, and the
scores are summed from no disability (0) to severe disability (4).

LS risk tests were used to categorize LS as follows: a two-step
test score less than 1.3, difficulty standing up on one leg from a
40-cm-high seat in the stand-up test (either leg); GLFS > 7.1

For evaluation of malnutrition, we used the MNA-SF, which has
been used in previous studies on hospital patients and community-
dwelling people.10 The screening score ranges from 0 to 14, with
scores of 11-14 being considered normal nutritional status and 11 or
below considered at risk for malnutrition. In this study, an MNA-SF
score of 11 or less was considered to indicate malnutrition.

For evaluation of sarcopenia, we used the AWGS criteria, which
have been used in several previous studies among community-
dwelling people.12'25'26 SMI was calculated by the sum of the SMM
of the extremities divided by the square of the height. Grip strength
was assessed for the dominant hand in a standing position using a
T.K.K.5401 grip dynamometer (Takei Corp., Niigata, Japan). To mea-
sure comfortable gait speed, participants were asked to walk a
straight 6-m course at their normal pace. The time required to com-
plete the course was recorded accordingly.

2.4. Data analysis and statistics

Participants were classified into the following eight groups: no
LS, sarcopenia, or malnutrition (robust); presence of LS alone (LS);
presence of malnutrition alone (malnutrition); presence of sarco-
penia alone (sarcopenia); co-existence of malnutrition and sarco-
penia (MS); co-existence of LS and sarcopenia (LSS); co-existence of
LS and malnutrition (LSM); and co-existence of all syndromes (co-
existence). We planned a study to obtain continuous response va-
riables from eight independent groups. To reject the null hypothesis
that the population means of each group are equal with a proba-
bility (power) of 0.8, we needed to study 9 participants in each
group. The type | error probability associated with testing this null
hypothesis was 0.05, and the effect size was 0.5; this sample size
calculated using G*power 3.1.9.

The Shapiro-Wilk test was performed to check for the normal
variance. Analysis of variance (ANOVA) was used to compare the ro-
bust, LS, malnutrition, sarcopenia, MS, LSS, LSM, and co-existence
groups. Chi-square and Fisher’s exact tests were used to compare
the different clinical and demographic characteristics of the partici-
pants in the different groups. Multinomial logistic regression analysis
adjusted for age and BMI was performed to clarify the relationship
between phase angle and the presence or absence of LS, malnutri-
tion, and sarcopenia. Additionally, the cut-off values for phase angle,
which were found to be associated with the alone groups and co-
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existence of these syndromes in multinomial logistic regression
analysis, were calculated using receiver operating characteristic
(ROC) curve analysis of LS, malnutrition, sarcopenia, and co-exis-
tence of syndromes. All statistical analyses were conducted using
IBM SPSS Statistics for Windows, version 27.0, (IBM Corp., Tokyo,
Japan). Statistical significance was set at p < 0.05.

3. Results
3.1. Co-presence of LS, sarcopenia, and malnutrition

At least one syndrome was observed in 88.9% of the partici-
pants. The proportions of LS, sarcopenia, and malnutrition were
62.1%, 3.6%, and 36.9%, respectively. The percentage of patients
with sarcopenia alone and MS was 0%. Therefore, the sarcopenia
and MS groups were excluded from the analysis. Overall, the propor-
tions of LSS, LSM, and co-existence groups were 2.0%, 8.4%, and
1.6%, respectively.

3.2. Difference of characteristics with LS, sarcopenia and
malnutrition

The mean value of phase angle was 5.1° overall, with values of
6.0°, 5.0°, 5.1°, 4.8°, 4.9° and 4.6° for robust, LS, malnutrition, LSS,
LSM and co-existence, respectively. Weight, BMI, phase angle and
SMI in the robust, LS, and malnutrition groups were significantly
higher than in the co-existence group (Table 1). Additionally, grip
strength and comfortable gait speed in the co-existence group were
significantly lower than those in the robust, LS, malnutrition, and
LSM groups.

3.3. Relationship with phase angle and the LS,
malnutrition, LSS, LSM, and co-existence

Multinomial logistic regression analysis, adjusted for age and
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BMI, was performed to examine the relationship between phase
angle and LS, malnutrition, and sarcopenia. The results showed
that LS (odds ratio [OR] = 0.021, 95% confidence interval [CI] 0.011—
0.041, p < 0.001), malnutrition (OR = 0.031, 95% Cl 0.016-0.062, p <
0.001), LSS (OR =0.01, 95% CI 0.003—-0.035, p < 0.001), LSM (OR =
0.019, 95% Cl 0.008-0.048, p < 0.001), and co-existence of syn-
dromes (OR = 0.003, 95% Cl 0.001-0.013, p < 0.001) were signifi-
cantly associated with phase angle (Table 2). Additionally, the OR of
the phase angle was strongly influenced by the co-existence of all

syndromes.

Table 2

Relationship with phase angle and LS, malnutrition, LSS, LSM and co-
existence.

Robust =0 OR (95% Cl, p-value)

LS; presence =1
Age, +1 year
BMI, +1 kg
Phase angle, +1°
Malnutrition; presence = 1
Age, +1 year
BMI, +1 kg
Phase angle, +1°
LSS; presence =1
Age, +1 year
BMI, +1 kg
Phase angle, +1°
LSM; presence =1
Age, +1 year
BMI, +1 kg
Phase angle, +1°
Co-existence; presence = 1
Age, +1 year
BMI, +1 kg
Phase angle, +1°

1.013 (0.96-1.069, 0.635)
0.992 (0.918-1.072, 0.835)
0.021 (0.011-0.041, < 0.001)

1.019 (0.964-1.078, 0.502)
0.769 (0.703-0.841, < 0.001)
0.031 (0.016-0.062, < 0.001)

1.11 (1.007-1.224, 0.035)
0.627 (0.497-0.791, < 0.001)
0.01 (0.003-0.035, < 0.001)

1.21 (1.119-1.309, < 0.001)
0.271 (0.215-0.341, < 0.001)
0.019 (0.008-0.048, < 0.001)

1.187 (1.061-1.328, 0.003)
0.309 (0.217-0.442, < 0.001)
0.003 (0.001-0.013, < 0.001)

Multinomial logistic regression analysis was adjusted by age and BMI.
BMI, body mass index; LS, locomotive syndrome; LSM, LS and malnutrition;
LSS, LS and sarcopenia; OR, odds ratio; 95% Cl, 95% confidence interval.

Table 1
Difference of characteristics with LS, sarcopenia and malnutrition.
Total Robust LS Malnutrition LSS LSM Co-existence
(n=1,063) (n=117) (n=533) (n=286) (n=21) (n=89) (n=17) P Vaue

Age, years 68.7(5.1) 67.8(4.8) 68.6(4.5) 683(5.7) 70.5(6.2) 70.9(5.00 71.2(6.2) <0.001
Height, cm 152.6 (5.5) 151.2(5.7) 153.2(5.5) 151.7(5.1) 151.4(7.5) 153.5(5.3) 153.3(6.5) <0.001
Weight, kg 51.7(8.3) 53.7(8.6)* 54.6(7.3)* 49.2(7.7)* 46.9(5.6) 42.7(3.5) 43.1(8.8) <0.001
BMI, kg/m’ 22.2(3.3) 23.4(3.2)* 23.2(2.8)* 21.4(3.3)* 20.4(1.6) 18.1(1.1) 18.2(2.6) <0.001
Body fat, % 28.4(7.5) 28.4(7.8)* 31.3(5.8)* 26.4(7.9) 29.1(4.4)* 19.1(4.0) 22.1(8.5) <0.001
Phase angle, degree 5.1(0.6) 6.0(0.9)* 5.0(0.4)* 5.1(0.4)* 4.8(0.4) 4.9(0.4) 4.6 (0.5) <0.001
MNA-SF, score 11.4(1.6) 12.7(1.5)* 11.9(1.4)* 10.6(1.2) 10.3(2.0) 9.8(1.6) 9.9(1.9) <0.001
Presence of hypertension, % 28.1 313 21.3 38.1 16.9 5.9 <0.001
Presence of diabetes mellitus, % 6.3 6.8 4.5 4.8 5.6 17.6 0.341
Presence of hyperlipidemia, % 16.1 18.0 14.0 14.3 11.2 5.9 0.346
Presence of lumbar and/or knee pain, % 33.5 36.0 30.4 28.6 31.5 35.3 0.647
Presence of kidney disease, % 2.4 2.4 3.2 0.0 1.1 5.9 0.553
Presence of heart disease, % 2.9 3.4 2.4 4.8 2.2 0.0 0.904
Grip strength, kg 23.4(3.9) 24.3(4.0)* 23.7(3.6)* 23.3(4.2)* 19.9(3.9) 22.5(3.0)* 17.6(2.5) <0.001
Comfortable gait speed, m/s 1.39(0.22) 1.44(0.22)* 1.38 (0.19)* 1.40 (0.26)* 1.18(0.24) 1.39(0.22)* 1.18(0.28) <0.001
SMI, kg/m” 6.3(0.7) 6.8(0.9)* 6.4(0.6)* 6.2(06)* 54(03) 56(0.4) 54(06) <0.001
Two-step test score, cm/cm 1.33(0.17) 1.39(0.12)* 1.33(0.11) 1.33(0.25) 1.27(0.13) 1.32(0.13) 1.23(0.14) <0.001
Difficulty with one-leg standing from a 40-cm-high seat, % 48.6 80.7 0.0 66.7 71.8 70.6 <0.001
25-question geriatric locomotive function scale score 5.0(6.9) 4.0 (5.4) 4.5(4.0) 6.3(10.6) 7.3(10.3) 4.6(3.6) 8.2(11.6) <0.001

* Significant difference (p < 0.05) from values of the co-existence group.

The presence of hypertension, diabetes, hyperlipidemia, lumbar and/or knee pain, kidney disease, heart disease, and the difficulty with one-leg standing
from a 40-cm-high seat are presented as the percentage of participants. Other variables are shown as the mean (standard deviation).
BMI, body mass Index; LS, locomotive syndrome; LSM, LS and malnutrition; LSS, LS and sarcopenia; MNA-SF, mini nutrition assessment short form; SMI,

skeletal muscle mass index.
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3.4. ROC curve analysis for the LS, malnutrition, LSS, LSM,
and co-existence using phase angle

Figure 1 shows the results of ROC curve analysis for LS, malnu-
trition, LSS, LSM, and co-existence of syndromes. As a result of eva-
luating the cut-off value at the shortest distance from the upper
left corner to the curve, the cut-off values for phase angle to evalu-
ate whether these syndromes occur in women over 60 years old
were 5.4° or less for the LS (area under the curve [AUC]: 0.865; p <
0.001; sensitivity: 72.0%; specificity: 84.8), and 5.4° or less for
malnutrition (AUC: 0.845; p < 0.001; sensitivity: 72.0; specificity:
80.1), 5.0° or less for LSS (AUC: 0.917; p < 0.001; sensitivity: 95.8;
specificity: 71.4), and 5.2° or less for LSM (AUC: 0.906; p < 0.001;
sensitivity: 85.6; specificity:77.5), and 4.9° or less for co-existence
(AUC: 0.956, p < 0.001; sensitivity, 95.8; specificity, 82.4). The predic-
tive value of each syndrome using the phase angle trend was high.

4. Discussion

4.1. Characteristics of the LS, malnutrition, LSS, LSM, and
co-existence of syndromes

We found that the weight, BMI, phase angle, and SMI of the
comorbid group were significantly worse than those of the robust, LS,
and malnutrition groups in this study. Furthermore, the grip strength
and comfortable walking speed of the comorbid group were signifi-
cantly lower than those of the robust, LS, malnutrition, and LSM
groups. Previous studies have shown that low grip strength, comfort-
able gait speed, and SMI are associated with disability and mortality
among community-dwelling elderly people.27’28 We thought it ne-
cessary to consider the co-existence of LS, sarcopenia, and malnutri-
tion when assessing disease progression, because both SMI and grip
strength and walking speed were found to be significantly lower in the
co-existence group than in the robust, LS, and malnutrition groups.

4.2. Relationship with phase angle and the LS,
malnutrition, LSS, LSM and co-existence syndromes

To examine the relationship between phase angle and LS, malnu-

(1) o)
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CI, confidence interval
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trition, LSS, LSM, and co-existence groups, we performed multinomial
logistic regression analysis adjusted for age and BMI and found that all
syndromes were significantly associated with phase angle. Previous
studies have shown that the phase angle is useful in diagnosing early
malnutrition and predicting mortality.29 In adults, phase angle has
been shown to be significantly influenced by age and BMI.3% The pre-
sent study revealed the relationship between the phase angle and
each syndrome alone and in co-existence, after adjusting for age and
BMI. We considered that the use of the phase angle would be useful
as a simple alternative assessment for each of the syndromes without
placing a burden on the body. Even in a busy setting at a local health
center or examination room, the use of a device that measures phase
angle may provide a quick and simple way to assess the risk of the
syndrome and notice whether the participants are at high-risk.

4.3. Cut-off values for phase angle to evaluate the LS,
malnutrition, LSS, LSM, and co-existence of syndromes

The cut-off values of phase angle for assessing LS, malnutrition,
LSS, LSM, and co-existence of three syndromes were 5.4° or less,
5.4° or less, 5.0° or less, 5.2° or less, and 4.9° or less, respectively.
Previous studies reported a cut-off value of 4.05 to 5.05 for the
phase angle to predict sarcopenia and disability.24'31 In this study, we
showed that phase angle was associated with each syndrome, and
that the presence of multiple syndromes led to a gradual decrease in
phase angle rather than in the syndrome alone. Theoretically, a low
phase angle corresponds to cell death or disruption of the selective
permeability of the cell membrane.3? To identify LS, malnutrition,
LSS, LSM, and co-existence of three syndromes among women aged
over 60 years, we proposed the optimal cut-off value for phase
angle. Sarcopenia and malnutrition have already been reported to
have a lower phase angle.M'16 In particular, it has been shown that
the phase is low in high comorbidity patients.33 Although the phase
angle values reported in previous studies cannot be generally com-
pared based on country, sex, or BMI, the cut-off values for the co-
existence group in this study were similar to those reported in pre-
vious studies for patients with sarcopenia and diabetes mellitus.?%??
The results of the present study support those of previous studies by
showing that the presence of comorbid syndromes also tend to have

o
Cutoff ) 54 Cut-off ° ) 5.0
P-value <0.001 P-value <0.001
Sensitivity (%)  72.0 = Sensitivity (%)  95.8
Specificity (%)  80.1 Z Specificity (%)  71.4

7 %Cl 917 (0.858-0.977
AUC(95%CI)  0.845 (0.802-0.888) < 4 5CI)  0.917 (0.858-0.977)
AUC, area under the curve AUC, area under the curve
CI confidence interval CI, confidence interval
o0 o o o . o

5) 1-Specificity

Cut-off (° ) 49

P-value 0.001

Sensitivity (%)  95.8
Specificity (%) 82.4
CI)  0.956 (0.912-0.999)

under the curve
CI, confidence interval

o2 o M o )
1-Specificity

Figure 1. (1) Receiver operating characteristic curve analysis for the locomotive syndrome using the phase angle. This figure shows the cut-off value, sensitiv-
ity, specificity, and area under the curve of the phase angle. (2) Receiver operating characteristic curve analysis for the malnutrition using the phase angle. This
figure shows the cut-off value, sensitivity, specificity, and area under the curve of the phase angle. (3) Receiver operating characteristic curve analysis for the LSS
using the phase angle. This figure shows the cut-off value, sensitivity, specificity, and area under the curve of the phase angle. (4) Receiver operating characteris-
tic curve analysis for the LSM using the phase angle. This figure shows the cut-off value, sensitivity, specificity, and area under the curve of the phase angle. (5)
Receiver operating characteristic curve analysis for the co-existence using the phase angle. This figure shows the cut-off value, sensitivity, specificity, and area

under the curve of the phase angle.
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a lower phase angle. BIA measurement of phase angle was sug-
gested to be a simple and practical assessment to determine the risk
of these syndromes and to promote prevention in the community.

5. Limitations

This study has several limitations. First, the LSS and co-existence
groups tended to have fewer participants than the other groups.
However, as the results of the analysis using G*power 3.1.9 showed
that the required number of participants was secured, we did not
consider this to be a problem in the analysis. Second, although we
have shown a relationship between the phase angle and the three
syndromes in this study, the causal relationship is still unclear. Future
studies are hence needed to evaluate the effect of phase angle on
the development of LS, sarcopenia, and malnutrition. Third, this
study did not include the cut-off values for phase angle for men; this
should be examined in the future.

6. Conclusions

In conclusion, we determined the relationship between phase
angle and LS, malnutrition, LSS, LSM, and the co-existence of three
syndromes in this study. Additionally, we clarified the cut-off value of
the phase angle in women aged over 60 years with these syndromes.
The cut-off values of phase angle for evaluating LS, malnutrition, LSS,
LSM, and co-existence were 5.4° or less, 5.4° or less, 5.0° or less, 5.2°
or less, and 4.9° or less, respectively. The phase angle is a simple
assessment of LS, malnutrition, and sarcopenia alone or co-exis-
tence, and it may be useful for the early detection of these syn-
dromes in the community.
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