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Abstract

Bioelectrical impedance analysis (BIA) can estimate body composition easily,
rapidly and non-invasively. However, the prediction variation always exists between
various cohorts by the everyone predictive equation. To improve the precision and
accuracy of BIA measurement of body composition in athletes, 21 elite basketball
players which are 20.8+1.7 years old with 185.24+7.5 cm in height and 80.5+13.2 kg in
weight, were recruited to be measured by dual-energy X-ray absorptiometry (DEXA).
The bioelectrical impedance, age, height and weight were calculated to create a new
linear regression equation (LR) for predicting the fat free mass (FFM) for basketball
players especially. The evaluated values for body composition by this predictive
equation were compared to that of by BIA. The high relative correlations (R value)
between the FFM measured by DEXA vs. by LR was as 0.932 and that of by BIA as
0.941. The bias as -2.964 kg in BIA was greater than in LR. The 2 S.D. in LR as 5.320
kg was less than in BIA as 6.321 kg have shown the predictive performance in LR was
superior than in BIA. In short, the forward players and guard players have the similar
body compositions in Taiwan area. The predictive performance in our newly created LR

was greater than that of BIA.

Keywords: Bioelectrical impedance analysis (BIA), Dual-energy X-ray absorptiometry
(DEXA), fat-free mass (FFM), basketball player
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21

8 6
BF FFM 4-1
4- 1
(n=21)
19.2  26.8  20.8 1.7
(cm) 172.7 197.0 185.2 7.5
(kg 61.9 118.1  80.5 13.2
BF 5.8 26.8 14.2 5.9
FFM (kg) 53.9 82.1 64.5 7.0
X
DEXA
BF FFM 4-2 4-3 4-4
4-2 X
(n=7)
(cm) 172.7 183.4 176.8 3.3
(kg 61.9  73.1 67.4 4.0
BF 5.8 14.0 9.3 2.9
FFM (kg) 53.9  59.7 57.6 2.2
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4-3 X

(n=8)
(cm) 175.6 190.8 187.1 4.8
(kg 73.4  90.8 83.6 6.4
BF 11.5  21.6 16.4 4.2
FFM (kg) 60.9 71.7  65.6 4.4
4-4 X
(n=6)
(cm) 188.6 197.0 192.4 3.5
(kg) 79.1  118.1 91.7 14.6
BF 7.9 26.8 17.1 7.2
FFM (kg) 63.4  82.1 71.1 6.6
BIAs BF
4-5 4-6 4-7
4-°5
(n=7)
BF 9.7 15.5 12.1 1.8
FFM (kg) 54.5 62.9 58.6 3.4
4-6
(n=8)
BF 12.3 22.8 17.3 3.
FFM (kg) 64.9 76.4 69.9 3.
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4-7

(n=6)
BF 12.5 28.6 17.8 5.7
FFM (kg) 70.1 87.3 75.6 7.2
X
DEXA BF
FFM
4-8
4-8 X -
F P
(cm) 176.8+3.3a187.1+4.8192.4+£3.525.480.000*
(kg) 67.4+4.0a 83.6+6.4 91.7+£14.612.560.000*
BF 9.3£2.9a 16.4+4.2 17.1£7.2 5.41 0.014*
FFM (kg) 57.6+2.2a 65.6+4.4 71.1£6.6 14.070.000%*
* p<0.05
a p<0.05
b p<0.05
4-8
(F 25.48;p<0.05) Tukey HSD
(p<0.05)
>
(p<0.05) >

(p>0.05)
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4-8

(F 12.56;p<0.05) Tukey HSD
(p<0.05)
>
(p<0.05) >
(p>0.05)
BF
BF 4-8
(F 5.41;p<0.05) Tukey HSD
BF BF (p<0.05)
> BF BF
(p<0.05) >
(p>0.05)
FFM
FFM 4-8
(F 14.07;p<0.05) Tukey HSD
FFM FFM
(p<0.05) > FFM
FFM (p<0.05)
(p>0.05)
BIAjg BF FFM

4-9
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F P

BF 12.1+£1.8a17.3£3.417.8£5.7 4.67 0.024*

FFM (kg) 58.6+3.4268.9+3.575.6+7.221.070.000*

* p<0.05
a p<0.05
b p<0.05
BF
BF 4-9
(F 4.67;p<0.05) Tukey HSD
BF
(p<0.05) > BF
(p<0.05) >
(p>0.05)
FFM
FFM 4-9
(F 21.07;p<0.05) Tukey HSD
FFM FFM
(p<0.05) > FFM
FFM (p<0.05)
(p>0.05)
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DEXA FFM SPSS
FFM 27.048 0.004H2/Z 0.155Y 0.058W
r 0.932,SD 6.9
FFM 1.907 0.011H2/Z 0.039Y 0.015W
r 0.621, SD 0.4
FFM 2.614 0.066H2/Z 0.008Y 0.009W
r 0.900, SD 1.4
FFM FFM FFMy FFMy - FFM_
FFM_
r 0.704, SD 4.0
Y = H= W = Z =
X BF
BIA; 21 %BF DEXA
%BF BIAs 15.6190 DEXA
14.2429 T @=0.05
p=0.099 0.05
4-10 DEXA BF FFM(Kg)
4-11  BIAg BF FFM(Kg)

(bioelectrical impedance, BI)
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6.5 6.5 13.5 13.5
BF 17.3+7.4 14.2+5.9
+3.4 +3.3 +5.7  £5.7

3.7 3.5 12.0 12.0
FFM (kg) 28.6£5.5 64.5+7.0
+0.5 +0.6 +1.7 +1.5

4-11
14.4 15.6
BF 13.7£3.6 15.2+3.7 18.0+3.8 18.1+3.4
+5.9 +4.5
FFM 35.2 67.7
3.7+£0.6 3.4+£0.5 12.8+2.2 12.6+2.1
(kg) +3.4 +£8.6
289.1 300.6 224.3 223 .8 545.1
BI (ohm) X
+34.2 +35.8 +24.1 +25.1 +60.1
X:
X
% BF
%BF 2-C

FM FFM
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FFM FM %BF

BIAg %BF Bland- Altman plot
X %BF
DEXA %BF X
%BF DEXA FFM Y o
DEXA-%BF %BF
bias bias+2 SD
bias-2SD 4-1
- —
-
o 1 o Rias+280. =1.621
Y _
Q. = - = Bigs=-5 020
A - - IL'h.-—éh— O — e s G L
.;.T.-:r - .
b o
_ﬁ_;- ] o
Al ]
= ° " Bias -258D. =11.781

DEXA = dual-energy X-ray absorptiometry o =DEXA

%BF bias = DEXA %BF
2 SD. =
4-1
X %BF
DEXA %BF X BIAjg
%BF DEXA FFM Y o DEXA-%BF
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bias

BIAg %BF
bias+2 SD bias-2SD 4-2
] Bias+2513 =5.154
-'rj (=]
2w -
= - - o
) = - Bins=-1.234
< e e o - e o e o E .
e ¥
E'.- _ ¥
= = .
— n L o =3
| o = Bins -250), =-7.621
I - I| }II':.'!C-"-.-'Hqu:.I"n.I |
BlAg= DEXA = dual-energy X-ray absorptiometry o
DEXA- BIAjg %BF bias = DEXA BIAjg % BF 2 SD.
4-2
4-12 X
bias -5.080 -1.234
2 SD. 6.701 6.388
bias + 2 SD. 1.621 5.154
bias - 2 SD. 11.781 -7.621
bias = DEXA %BF 2 SD. =
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4-1 4-2 4-12 DEXA %BF

%BF bias
-5.080 DEXA %BF BIAg %BF
bias -1.234 BIAg
%BF bias DEXA %BF
-1.234%
2SD.=6.701% BIAjg
2 SD.=6.388% BIAg
DEXA %BF
X
BITAjg
DEXA FFM
BIAjg DEXA
Pearson 4-13 4-14
4-13 4-14
FFM FFM BIAg
FFM R 0.621>0.613 FFM R 0.900>0.884
R BIAg
FFM R 0.941>0.932 FFM R

0.719>0.704
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4-13 X
R
FFM 0.618 1.398 0.49 0.613
FFM 0.642 3.844 1.05 0.884
FFM 1.182 -13.042 3.87 0.719
FFM 0.791 11.100 3.02 0.941
4-14 X
R
FFM 0.936 0.181 0.45 0.621
FFM 1.000 0.106 0.68 0.900
FFM 0.961 -3.511 3.91 0.704
FFM 0.974 1.784 2.66 0.932
X
FFM
BIAjg
FFM Bland- Altman plot
X FFM
DEXA FFM X
FFM DEXA FFM difference
Y o DEXA-FFM
FFM bias bias+2 SD
bias-2SD 4-3
X FFM
DEXA FFM X
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FFM DEXA FFM difference Y

o) DEXA-FFM BIAg FFM
bias bias+2 SD
bias-2SD 4-4
4-3 4-4 4-15 DEXA FFM
FFM bias

0 DEXA FFM BIAg FFM bias

-2.964 BIAjg
FFM

BIAg 2 SD=6.321%
2 SD=5.320%
BIAg DEXA
FFM

J:I—J. L=

i e = Bias 4250, =5.320

E

~ By . °

) Biaa={

e - =

'l:-:' e _'_'_'_r"_'_ﬂ_ ''''' DT TEE P EEN F OEIE T T T T W ;'_'-
o = -

o5 —ao— - Bias -2803, =-5 320

DEXA-FFMMi kg
DEXA = dual-energy X-ray absorptiometry o =DEXA
FFM bias = DEXA FFM
2 SD. =

4-3
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a = Bins +2SD. =3.357
j'.‘_"' = (=]
el T - O = _
..,\r._h_- -r_1-.
=
= Biins= -2
re B CER Bl = ===
< = % o
ﬂ O = F-1 =
= - :
£ B
= L Bias -2580» =-9.285
DEXA-FFRikz)
BIAg= DEXA = dual-energy X-ray absorptiometry o
= DEXA- BIAg FFM bias = DEXA BIAg FFM
2 SD. =
4-4
4-15 X
%BF
bias 0.000 -2.964
2 SD. 5.320 6.321
bias + 2 SD. 5.320 3.357
bias - 2 SD. -5.320 -9.285
bias = DEXA FFM
2 SD. =
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BIA FFM
%BF (Oppliger, 1992) 2010
BITA

DEXA BIAjg
BF FFM

(Sallet, et al., 2005; Ostojic et al.,
2006)

1997

FFM FFM
BIAjg FFM R
0.621>0.613 FFM R 0.900>0.884
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FFM R BIAjg

FFM R 0.941>0.932 FFM
R 0.719>0.704
BIAjs %BF
(bias) DEXA %BF -1.234%
BIAj FFM
(bias) DEXA FFM -2.964kg
BF (2
SD=6.701%) BIAj (2 SD=6.388%)
BIAj BF
DEXA
%BF
FFM BIAg (2 SD=6.321kg)
(2 SD=5.320kg)
FFM
BIAjs DEXA FFM
BF
FFM
BIAjs
FFM

BIAjg
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2010
Best Motion 23 1-5
1997
2002

(Soctt, K. Powers, & Edward, T. Howley, 2002)

1985
7 181-194
1997
34 127-133
1997

11(3) 49-54

1996 X
21 49-66
2002
1 2-12
2010
108 93-99
1997 29 56-60
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