
 

 
 

 

3 7

FM FFM BMI

FFMI FFM

S 15 18 22

FFMI 16.8 FFMI 16.8 t

FFM FM

FFMI

FFM

 

 

 

 

 

1)2)  

3)

4)

                                                  
1  

5)6)

3)  

7)

FM Fat 

Mass FFM Fat-Free Mass
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FFM

7)

FM FFM FMI Fat Mass Index

FFMI Fat-Free Mass Index

8)9)

10) FFMI FMI

9)

FFMI

 

2

3

FFMI

 

 

3 7  

S

15 18 22   

BMI Body Mass Index

BMI

InBody H20N

Excel 2003n

FFQg 35 FFQg 35 1

2 1

 

1 

 

FFMI FFM kg 2

8) FFMI 14.4

14.4 16.8 16.8

14.4

FFMI 16.8

FFMI 16.8 FFMI 16.8

  

ID

FFMI

SPSS Statictics 24 for 

windows t

Levene

5%  
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2021-009  

 

1

19.9 ± 0.9 19.7 ± 0.9

20.3 ± 0.8 164.5 ± 

7.0cm 165.1 ± 8.5cm 163.5 ± 

4.5cm 63.4 ± 9.1kg 60.9 

± 7.5cm 67.3 ± 10.5cm BMI

23.4 ± 2.7kg/m2 22.3 ± 1.6kg/m2

25.1 ± 3.2kg/m2 25

BMI25

18.6 ± 7.1kg

17.9 ± 6.4kg 19.7 ± 8.6kg

28.7 ± 7.5% 28.9 

± 7.9% 28.4 ± 7.6%

44.8 ± 4.5kg 43.0 ± 4.8kg 

47.5 ± 2.2kg

71.3 ± 7.5% 71.1 ± 7.9% 71.6 

± 7.6% 7.2 

± 3.6 6.6 ± 2.7 8.2 ± 4.7

1350.9 ± 86.3kcal

1316.5 ± 94.9kcal 1396.8 ± 48.4kcal

BMI  

 

2

1481 ± 469kcal 1499 ± 

356kcal 47.0 ± 

15.3g 49.0 ± 8.70g

56.4 ± 19.7g 58.0 ± 8.72g

189 ± 59.0g 189 ± 

68.2g 353 ± 

104mg 442 ± 146mg

4.9 ± 1.68mg 5.7 ± 1.91mg

282 ± 103μg

400 ± 132μg

169 ± 44.4μg 164 ± 49.4μg  

α 165 ± 109μg 373  

± 224μg β 1008 ± 

639μg 2229 ± 1299μg

164.1 ± 150μg

311.7 ± 277μg β

1185 ± 711μg 2584 ± 1517μg

B1 0.66 ± 0.25mg

0.73 ± 0.14mg B2

0.76 ± 0.02mg 0.85 ± 0.12mg

120 ± 41.1μg 177 

± 54.9μg C 31 ± 

19.9 ± 0.9 19.7 ± 0.9 20.3 ± 0.8 0.159
cm 164.5 ± 7.0 165.1 ± 8.5 163.5 ± 4.5 0.681
kg 63.4 ± 9.1 60.9 ± 7.5 67.3 ± 10.5 0.190

BMI kg/m2 23.4 ± 2.7 22.3 ± 1.6 25.1 ± 3.2 0.041
kg 18.6 ± 7.1 17.9 ± 6.4 19.7 ± 8.6 0.637
% 28.7 ± 7.5 28.9 ± 7.9 28.4 ± 7.6 0.905
kg 44.8 ± 4.5 43.0 ± 4.8 47.5 ± 2.2 0.051
% 71.3 ± 7.5 71.1 ± 7.9 71.6 ± 7.6 0.905

7.2 ± 3.6 6.6 ± 2.7 8.2 ± 4.7 0.415
kcal 1350.9 ± 86.3 1316.5 ± 94.9 1396.8 ± 48.4 0.084

BMI Body Mass Index

1 FFMI

mean ± SD mean ± SD
n  = 6 pn  = 15 n  = 9

mean ± SD
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17.5mg 54 ± 20.2mg  

6.7 ± 2.57g 9.3 ± 2.84 

g 1.7 ± 0.71g

2.4 ± 0.87g

4.7 ± 1.67g 6.6 ± 2.06g

6.3 ± 2.81g 6.5 ± 2.74g

C

 

 

 

212.1 ± 100.2

154.3 ± 127.3

7.6 ± 10.0 30.0 ± 20.1  

60.0 ± 54.5 68.6 

± 105.0 7.1 ± 9.4

15.5 ± 28.0

23.4 ± 16.8 54.8 ± 34.1

31.9 ± 33.7

60.8 ± 30.9 1.9 

± 2.4 1.9 ± 0.6

37.2 ± 30.7 52.5 ± 95.1

102.4 ± 48.0 92.1 

± 42.7 24.6 ± 10.2

23.8 ± 14.0 96.0 

± 35.8 117.0 ± 54.0

23.8 ± 25.0 48.2 ± 46.3

10.5 ± 5.0 10.0 

± 4.8

21.2 ± 15.6 22.8 ± 17.4

SV

 

 

 

11~13)

164.0 167.0cm 58.9

63.1kg BMI 21.7 22.2 19.9

kcal 1459 ± 404 1481 ± 469 1499 ± 356 0.939
g 47.4 ± 12.0 47.0 ± 15.3 49.0 ± 8.70 0.771

g 56.1 ± 15.3 56.4 ± 19.7 58.0 ± 8.72 0.854
g 184 ± 59.4 189 ± 59.0 189 ± 68.2 0.987

mg 388 ± 118 353 ± 104 442 ± 146 0.186
mg 5.1 ± 1.67 4.9 ± 1.68 5.7 ± 1.91 0.381

μg 322 ± 121 282 ± 103 400 ± 132 0.073
μg 170 ± 42.1 169 ± 44.4 169 ± 49.4 0.995

α μg 234 ± 186 165 ± 109 373 ± 224 0.031 *
β μg 1410 ± 1086 1008 ± 639 2229 ± 1299 0.030 *

μg 210.5 ± 206 164.1 ± 150 311.7 ± 277 0.201
β μg ± 1250 1185 ± 711 2584 ± 1517 0.031 *

B1 mg 0.68 ± 0.21 0.66 ± 0.25 0.73 ± 0.14 0.535
B2 mg 0.79 ± 0.16 0.76 ± 0.20 0.85 ± 0.12 0.366

μg 138 ± 52.8 120 ± 41.1 177 ± 54.9 0.038 *
C mg 38 ± 21.7 31 ± 17.5 54 ± 20.2 0.037 *

g 7.5 ± 2.85 6.7 ± 2.57 9.3 ± 2.84 0.089
g 1.9 ± 0.81 1.7 ± 0.71 2.4 ± 0.87 0.100
g 5.3 ± 1.99 4.7 ± 1.67 6.6 ± 2.06 0.075

g 6.3 ± 2.54 6.3 ± 2.81 6.5 ± 2.74 0.912

p

2 FFMI

n  = 15 n  = 9 n  = 6
mean ± SD mean ± SD mean ± SD

315.2 ± 176.3 212.1 ± 100.2 154.3 ± 127.3 0.343
46.2 ± 51.9 7.6 ± 10.0 30.0 ± 20.1 0.013 *

100.9 ± 108.8 60.0 ± 54.5 68.6 ± 105.0 0.838
7.0 ± 12.5 7.1 ± 9.4 15.5 ± 28.0 0.417

10.0 ± 8.4 23.4 ± 16.8 54.8 ± 34.1 0.033 *
12.0 ± 8.9 31.9 ± 33.7 60.8 ± 30.9 0.116

0.7 ± 0.7 1.9 ± 2.4 1.9 ± 0.6 1.000
58.8 ± 76.9 37.2 ± 30.7 52.5 ± 95.1 0.657

230.6 ± 103.0 102.4 ± 48.0 92.1 ± 42.7 0.680
39.6 ± 20.0 24.6 ± 10.2 23.8 ± 14.0 0.901

148.3 ± 36.0 96.0 ± 35.8 117.0 ± 54.0 0.379
17.2 ± 18.8 23.8 ± 25.0 48.2 ± 46.3 0.206
74.9 ± 31.7 10.5 ± 5.0 10.0 ± 4.8 0.842
42.3 ± 31.0 21.2 ± 15.6 22.8 ± 17.4 0.851

3 FFMI

n  = 15 n  = 9 n  = 6 p
mean ± SD mean ± SD mean ± SD
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25.6 FM 11.6 16.3kg FFM 46.8 48.6kg

FFM FM

11~13) 3 1

FFMI FMI

9) FFMI

14) FFMI

11~13)

 

FFMI BMI

BMI 25

BMI 25

FFM FM

BMI

7)15)

FFM FM

 

16)

18 29

2300kcal

1459 ± 404kcal

800kcal

2000kcal 500kcal

1700kcal 200kcal

3

3 female 

Athlete triad FAT

17)

18)

19)

FAT

BMI

20) BMI

 

21)

22)

FFMI

C
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C

23) A

C

24)

25)

26)

27)

A C

 

FFMI

4

28)

29)

30)

30)

 

2 21

350g

31) 1/3

32)

16)23)

 

FFMI

FFMI
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FFM FM

FFMI

FFM

 

 

 

 

1 2008

3 

2) 2003

27 59-68  

3) 2017

 10 

11 3-11  

4) 2009

39 p1-7 

5) 2012

62 67-70  

6) 

2006  1  

64 13-20  

7) 2017

8-9,13  

8) 2004 BMI FFMI

FMI

26 1-7  

9) 2020

86 1-9  

10) 1991

(LBMI) 99

141-149  

11) 2019

38 77-82  

12  2010

1 21-24  

13) 

2014

14 179-184  

14) 2016

67

234  

15) 2021

1-2  
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16) 2020

 263  

17) 2016

 65 25-29  

18) 2013

Female 

Athlete Triad 

28 26-34  

19) 2017

60 157-164  

20) Okubo H, Sasaki S, Rafamantanantsoa H H, 

et al. 2008 European Journal of Clinical 

Nutrition 62 1343–1350  

21) 2020

2020

 

22) T Gordon, M Fisher, B M Rifkind 1984

Some difficulties inherent in the 

interpretation of dietary data from free-living 

populations The American Journal of 

Clinical Nutrition 39 1 152-156  

23) 2011

52 101-111  

24) 2017

65 269-275  

25) , , , 

2006

59 221-227  

26) 2020  

69-74  

27) 2011

33 12-21  

28) Sakiko Abe, Osamu Ezaki, Motohisa Suzuki

2016 Medium-Chain Triglycerides in 

Combination with Leucine and Vitamin D 

Increase Muscle Strength and Function in 

Frail Elderly Adults in a Randomized 

Controlled Trial. The Journal of Nutrition  

146 1017–1026  

29) 

2010 21 2

2021 9 12  

30) 2019
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A Basic Study of the Physical Condition and Dietary Intake 

of Members of the Women's Volleyball Team

 

Nanami NAKAGAWA Yoriko UMEHARA 
Abstract 

This study was conducted to examine the physical condition and dietary intake of members 

of the women's volleyball team. The study was conducted in July 2021. The physical condition 

of the individuals was studied by measuring their height, weight, skeletal muscle mass, body 

fat mass(FM), body fat percentage, fat-free mass(FFMI), fat-free mass percentage, BMI, 

visceral fat levels, and basal metabolic rate. FFMI was calculated from FFM. A self-

administered questionnaire was used to assess their frequency of food intake. 15 members of 

the women's volleyball team of the University of Suzuka (Suzuka University) (18 to 22 years 

old) were included in the analysis. Subjects whose FFMI is lower than 16.8 were placed in the 

normal-FFMI group, while those with an FFMI higher than 16.8 were placed in the high-FFMI 

group. A t-test was then carried out for further analysis. The results of the analysis showed 

that as far as their physical condition was concerned, the subjects had a low FFM and a high 

FM. In terms of the subjects' dietary intake, both their energy intake and nutrient intake were 

inadequate. Moreover, subjects in the high-FFMI group consumed more bread and green-

yellow vegetables than those in the normal-FFMI group. The results of this study suggest that 

nutrition education focusing on medium-chain triglycerides in bread and vitamins in green-

yellow vegetables may be useful in helping individuals control their FFM. 

 

Athletes female volleyball physical condition dietary intake 
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