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Abstract

People with obesity are at high risk of type 2 diabetes, cardiovascular diseases, and certain types of
malignancy. A significant reduction in muscle mass is also associated with increased risk of developing
sarcopenia. In general, body composition is affected by several factors, including ethnicity, environment,
genetics, and lifestyle patterns. Assessment of body composition is an important tool for maintaining
good general health and longevity, and is utilized by physicians and researchers to monitor disease
severity and nutritional status. It can also be used to monitor the effectiveness of dietary and drug
interventions. Dual energy X-ray absorptiometry is regarded as the gold standard method for analyzing
body composition. However, there is an associated risk of a small amount of radiation exposure. In
addition, severely obese people are not candidates for this method. Recently, bioelectrical impedance
analysis (BIA) has been developed. BIA poses no radiation hazard, is easy applicable and relatively
inexpensive. Thus, BIA is widely used in fitness centers as well as in hospitals. Several studies have been
conducted to assess the effectiveness of BIA for measuring body composition, but most have focused

Corresponding author: Soo Lim
Department of Internal Medicine, Seoul National University Bundang Hospital, Seoul National University College of Medicine, 82 Gumi-ro 173beon-gil, Bun-
dang-gu, Seongnam 13620, Korea, E-mail: limsooldsnu.ac.kr

Received: May 9, 2022; Accepted: May 19, 2022

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © 2022 Korean Diabetes Association

The Journal of Korean Diabetes 106


http://crossmark.crossref.org/dialog/?doi=10.4093/jkd.2022.23.2.106&domain=pdf&date_stamp=2022-06-30

oo
+

j |-(d The Journal of Korean Diabetes

on subjects of European descent. Of note, body composition differs among ethnic groups: Asians have

a greater tendency toward obesity at a lower body mass index than Caucasians. Therefore, an ethnicity-

specific approach is required for precise estimation of body composition using BIA. In conclusion,

healthcare providers should have a thorough understanding of body composition assessment and the

advantages and disadvantages of different measurement methods.
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Fig. 1. Various causes of sarcopenia.
GH, growth hormone; IGF-1, insulin-like growth factor-1; TFT, tyroid function text.
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Fig. 2. Progress in bioelectrical impedance analysis (BIA) method (upper panel). The BIA technology has progressed from

single segmental to multi-segmental assessment. Two BIA machines for body composition assessment in whole body (lower

left) and abdomen (lower right).

www.diabetes.or.kr

109



Focused Issue

HAHZY ZH0 ANM SHT7|IML2 S 0182 YEY REE

0z

dFoMe YYES Al WS BHE He ARE ARG

i
_c|>_15
my
rlo
:l>

Zalo] upet FSr o} AlF 7} wol tf
o Stk Holt}. thro] Aol g Fub d Tt
T 1?JZH°*°D1 BIA: T2 1

o], BMI =50 %—g—-ﬁ\—%zdiﬂ. tﬂo1;<] Aoz |
ETHI8-21]. o] AtollAli= BIA H=7} DXAS} Hits}

of W13 OPE'M Het B XS AT R0

= e = ?LOM% BIAO|A mH3E w57
A 3Fgo] DXA tﬂﬂ O 78 ZdoA AHE 5 e =

POME} =

St= g4 B
Hor, “L%% Xﬂi%‘iﬂ7P S AlES] Ui Fa/d El

d A A4S ARSRIT Ty of 2Rt
a‘ Zolw ookt HyTho] ek Sold>
=, 29| BIA 717l FA7t 7Hs 3]
R e 9}733 A3l A Bt Jugt 22 7]
717F AA FidS Eollt24]. 28202 BIA Y=
DXA Zulof vjsf| a0 2 AgapAvt BIA AH] 7+9] 78
o gl 7HA2 7150 weh 2A] BEr{25-27).

°
o
o=
t

A A8

A7 S g UH EEﬁHOF ot

ok
r Fo
fr owd 1% [ P

rJ
o
I m
(e}
St
>l
=}
HT
il
o
ﬁ
ol
Ir
o,
b
)
o
r]I.
‘o,
=
>
H

1
DXAE 24T, 83 (cachexia) T 17::‘5\-*51

A15}7] 915t FFM 9 FMS Ae3}s} = o] AFRE

=
filo

E3 BIAL AEAF S0 Holsts Bjel Yrsgol
AL M Sl%o] Sl B Mool S EARE 2 Ao}
F0| At Ml S mUEs)] gt o]x =R F..-TLO]D},
ARZAE Y 5 SE ALg o] Bl

o, 1318 MR | Eﬂi ASHE A

A olulll 941 431 24
A 24171 ool & 4 34
242 o]ufel &5 34

48% 114101] @52 HF B4

ri
(e}

& AAz2E SH717E Ol%i *Jiﬂ}_*é 57 Al o2’k
Z270] FFEUSA Felst= Ao Fasith dutdo =
A F4] & ofglof] AARAB7HE 5k Aol ST &
ot AAgt 7 3= e B7HE Y6l S80hH A A
S #Rlsto] 248 5= 9tk 41 Alo] I A9 5 1A
1 G7HE 9] Hofl 30~458-2 7Ithe| =5 Hargheh Al
Z244 4 Al o3t AP 2A7F HEAE =ol= dHl 7MY
8% 8 Aol S-IRINE t A A2 9 BlE
M| a12stofof itk

Az

2 =olA gt 2, @A 5851 U= DXA, BIA
O 2 AARH7L 7le2 ol Ak ofsHH o2 HF|
H Aotk T1ol & Etekal A AFRE 2 Wioll= tHA
7} Qlom e P2 theket 7Hgol| whet AA| 2/ 783
£ Al 2= AARAZNA SloiA FEst 7St
I Ao R ou] Ql= HSF dofjuEH Azl A™nt

https://doi.org/10.4093/jkd.2022.23.2.106



Y J |-(d The Journal of Korean Diabetes
= A2 F5 77 vk webA B7HEE R, SA 8. Lim S, Bae JH, Kwon HS, Nauck MA. COVID-19 and
9 sfof & =3kof| whe} A7 ojof gtk Q9FshH, 41A| diabetes mellitus: from pathophysiology to clinical man-
27397 = 7iR19] A7del FFS HA AL A& §ESof Thgh agement. Nat Rev Endocrinol 2021;17:11-30.
AST HHE A5t F83 =24, GO 2 de AHE 9. Andreoli A, Garaci F, Cafarelli FP, Guglielmi G. Body
H 7202 Helth: composition in clinical practice. Eur J Radiol 2016;85:
1461-8.
REFERENCES 10.Kim KM, Jang HC, Lim S. Differences among skeletal

1. Gémez-Ambrosi J, Silva C, Galofré JC, Escalada J, Santos
S, Gil MJ, et al. Body adiposity and type 2 diabetes: in-
creased risk with a high body fat percentage even having a
normal BMI. Obesity (Silver Spring) 2011;19:1439-44.

2. Freisling H, Arnold M, Soerjomataram I, O’Doherty MG,
Ordoénez-Mena JM, Bamia C, et al. Comparison of gener-
al obesity and measures of body fat distribution in older
adults in relation to cancer risk: meta-analysis of individu-
al participant data of seven prospective cohorts in Europe.
Br]J Cancer 2017;116:1486-97.

3. Bigaard J, Frederiksen K, Tjonneland A, Thomsen BL,
Overvad K, Heitmann BL, et al. Body fat and fat-free mass
and all-cause mortality. Obes Res 2004;12:1042-9.

4. Finkelstein EA, Trogdon JG, Cohen JW, Dietz W. Annual
medical spending attributable to obesity: payer-and ser-
vice-specific estimates. Health Aff (Millwood) 2009;28:
w822-31.

S. Dietz W, Santos-Burgoa C. Obesity and its implications
for COVID-19 mortality. Obesity (Silver Spring) 2020;
28:1008.

6. Lim S, Shin SM, Nam GE, Jung CH, Koo BK. Proper man-
agement of people with obesity during the COVID-19
pandemic. ] Obes Metab Syndr 2020;29:84-98.

7.Lim S, Lim H, Després JP. Collateral damage of the
COVID-19 pandemic on nutritional quality and physical
activity: perspective from South Korea. Obesity (Silver
Spring) 2020;28:1788-90.

www.diabetes.or.kr

muscle mass indices derived from height-, weight-, and
body mass index-adjusted models in assessing sarcopenia.
Korean J Intern Med 2016;31:643-50.

11. Ganapathy A, Nieves JW. Nutrition and sarcopenia-what
do we know? Nutrients 2020;12:1758.

12. Prado CM, Lieffers JR, McCargar L], Reiman T, Sawyer
MB, Martin L, et al. Prevalence and clinical implications
of sarcopenic obesity in patients with solid tumours of the
respiratory and gastrointestinal tracts: a population-based
study. Lancet Oncol 2008;9:629-35.

13. Hsu KJ, Liao CD, Tsai MW, Chen CN. Effects of exercise
and nutritional intervention on body composition, meta-
bolic health, and physical performance in adults with sar-
copenic obesity: a meta-analysis. Nutrients 2019;11:2163.

14. Lim S, Kim JH, Yoon JW, Kang SM, Choi SH, Park Y]J, et
al. Sarcopenic obesity: prevalence and association with
metabolic syndrome in the Korean Longitudinal Study
on Health and Aging (KLoSHA). Diabetes Care 2010;33:
1652-4.

1S. Campa F, Toselli S, Mazzilli M, Gobbo LA, Coratella G.
Assessment of body composition in athletes: a narrative
review of available methods with special reference to
quantitative and qualitative bioimpedance analysis. Nutri-
ents 2021;13:1620.

16. Anderson L], Erceg DN, Schroeder ET. Utility of mul-
tifrequency bioelectrical impedance compared with
dual-energy x-ray absorptiometry for assessment of total

and regional body composition varies between men and

11



Focused Issue

4

MAZEE 2400 AHM YHH7|IMYEHES 01Sc FHO 7EY

women. Nutr Res 2012;32:479-8S.

17.Moon JR, Stout JR, Smith-Ryan AE, Kendall KL, Fukuda
DH, Cramer JT, et al. Tracking fat-free mass changes in
elderly men and women using single-frequency bioimped-
ance and dual-energy X-ray absorptiometry: a four-com-
partment model comparison. Eur J Clin Nutr 2013;67
Suppl 1:540-6.

18. Neovius M, Hemmingsson E, Freyschuss B, Uddén ]J.
Bioelectrical impedance underestimates total and truncal
fatness in abdominally obese women. Obesity (Silver
Spring) 2006;14:1731-8.

19. Gaba A, Kapu$ O, Cuberek R, Botek M. Comparison
of multi- and single-frequency bioelectrical impedance
analysis with dual-energy X-ray absorptiometry for assess-
ment of body composition in post-menopausal women:
effects of body mass index and accelerometer-determined
physical activity. ] Hum Nutr Diet 2015;28:390-400.

20. Chen KT, Chen YY, Wang CW, Chuang CL, Chiang LM,
Lai CL, et al. Comparison of standing posture bioelectri-
cal impedance analysis with DXA for body composition in
a large, healthy Chinese population. PLoS One 2016;11:
e016010S.

21. Lukaski HC, Siders WA. Validity and accuracy of regional
bioelectrical impedance devices to determine whole-body

fatness. Nutrition 2003;19:851-7.

112

22. LaForgia J, Gunn S, Withers RT. Body composition: valid-
ity of segmental bioelectrical impedance analysis. Asia Pac
J Clin Nutr 2008;17:586-91.

23. Nickerson BS, Tinsley GM. Utilization of BIA-derived
bone mineral estimates exerts minimal impact on body
fat estimates via multicompartment models in physically
active adults. J Clin Densitom 2018;21:541-9.

24.Kyle UG, Bosaeus I, De Lorenzo AD, Deurenberg P, Elia
M, Manuel Goémez J, et al. Bioelectrical impedance analy-
sis-part II: utilization in clinical practice. Clin Nutr 2004;
23:1430-53.

25.Lee DH, Park KS, Ahn S, Ku EJ, Jung KY, Kim Y]J, et al.
Comparison of abdominal visceral adipose tissue area
measured by computed tomography with that estimated
by bioelectrical impedance analysis method in Korean
subjects. Nutrients 2015;7:10513-24.

26.Park KS, Lee DH, Lee J, Kim Y], Jung KY, Kim KM, et
al. Comparison between two methods of bioelectrical
impedance analyses for accuracy in measuring abdominal
visceral fat area. ] Diabetes Complications 2016;30:343-9.

27.Lee SY, Ahn S, Kim Y], Ji MJ, Kim KM, Choi SH, et al.
Comparison between dual-energy X-ray absorptiometry
and bioelectrical impedance analyses for accuracy in mea-
suring whole body muscle mass and appendicular skeletal

muscle mass. Nutrients 2018;10:738.

https://doi.org/10.4093/jkd.2022.23.2.106



