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Relationships between Combination of Percent Body Fat Measured by
the Use of Bioelectrical Impedance Method and Body Mass Index,
and the Rsults of Dietary habits, Intake of Nutrients

Katsushi YOSHITA'?, Masaji TABATA?, Yuko MORIKAWA?, Muneko NISHIJO?,
Katsuyuki MIURA?, Hideyuki TAKAHARA?, Yoshiharu OKUMURA?, Kazuyo HIGASHIGUCHI?,
Toshio SETO?, Etsuko TAKASE*, Masao ISHIZAKI* and Hideaki NAKAGAWA?

'Department of Nutrition, Kanazawa Medical University Hospital
*Department of Public Health, Kanazawa Medical University
*and Department of Health care, Kanazawa Medical University

A nutritional survey was admitted to 701 men aged 35 to 65 years. They were also determined
of the percentages of body fat by bioelectrical impedance method and body mass indexes (BMI).
We classified the subjects into four groups (N, MH, KH and H groups) according to the
percentage of body fat and BMI. The N group is within normal range of BMI and percentage of
body fat. The MH group is with over range of BMI and normal range of percentage of body fat,
the KH group is with normal range of BMI and over range of percentage of body fat and the H
group is with over range of BMI and percentage of body fat. The dietary data were compared
between the four groups. The intakes of energy were higher in H group than both of N group and
KH group. The intakes of some of minerals were higher in H group than N group. The H group
showed relatively higher intakes of potatoes, other vegetables, fishes and shellfishes, and grains
than N group. The H group and MH group which were the groups with over range of BMI,
showed similar characteristics of eating habit. Both group showed higher prevalance of following
items, “usually eat as full as one can hold”, “fast eating”, and “changed their taste recently” and
lower prevalence of “taking care of weight gain” compared with other groups with normal range of
BMI. The prevalence of “eating between meals” was the highest in the H group.

Key words : percent body fat, bioelectrical impedance method, body mass index,

intake of nutrients, dietary habits
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Table 1 Questions regarding dietary habits
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x6n3 MEWE] (N#), BMII24L LT 32 EERI
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1. Are you nuinterested in eating? Yes No

2. Do you tend to eat until becoming full? Yes No hBHEFHZKRIE L=, BTl —TERSEsvEzAY, $H
3. Do you tend to eat quickly? Yes No te#iEScheffe MHEEE Uiz, 2274 L 4 BlicH T 522 HIER
4. Have you changed your food likes recently? Yes No BIRSORHEIL 1 REICL - 70

5. Do you feel uneasy about weight variations? Yes No

6. Do you sometimes omit breakfast? Yes No N. & L1

7. Do you sometimes omit lunch? Yes No

8. Do you sometimes eat lunch after 2 PM? Yes No A BRI CHBERSERBEYHER TS HBEINFCENTR
9. Do you sometimes eat between meals? Yes No WE—, T=MEE BE Vo, & FrUDA, AUTL
10. Do you sometimes eat dinner after 8 PM? Yes No

11. Do you consume >50% of your daily intake Yes No
at dinner time?
12. Do you sometimes take a snack at night? Yes No

TRE,rEHELESER L, £, HERKHBICHL TS
IRXNHE—~, BE, + M) YATCBEISESEEER L
(Table 2)

Table 2 Body parameters and intake of nutrients in the four groups according to body mass index and percent body fat
Group MH Group KH Group H

Group N

(n=244) (n=93) (n=67) (n=297) N-MH N-KH N-H MH-KH MH-H KH-H

Age(years) 46.0+5.5 47.0+5.6 44.5%+4.4 45.51+4.4 * +
Height (cm) 169.8+5.8 169.3+4.6 169.8%5.2 169.9+5.1
Weight (kg) 63.0+6.0 72.9+5.3 66.6+4.5 77.0+7.8 kk  ckk  kk ckk  ckk  kk
BMI(kg/m") 21.8*1.5 25.4+1.3 23.0%+0.7 26.6+2.0 kk kk kk  kk kk k¥
Percent body fat(%) 18.9+3.0 20.5+2.3 25.0+1.8 27.2+3.2 %k k¥ kk kk kk kk
Total energy(kcal) 2025.2+345.4 2023.8+444.5 1986.2+327.4 2133.2%476.6 * +
Protein( 8) 74.7+14.9 75.5+£17.3 74.6+12.1 80.2+19.4 * %k
Lipid( 8) 53.4+14.8 52.8+17.6 51.9+16.6 54.2+17.2
Carbohydrates

non-fibrous( g) 263.3+55.1 260.8+66.6 255.9+48.3 278.4+67.0 ¥ +
Calcium(mg) 481.4+168.3 502.1+212.7 490.3+165.5 507.5+199.6
Phosphorus(ng) 1020.3+216.2 1028.7+261.8 1013.5+195.6 1085.11+268.7 %k
Iron(mg) 8.9+2.3 8.8+2.6 8.8%+1.8 9.5+2.7 %k
Sodium(mg) 4547.2+1194.0 4554.5+1272.1 4319.9+1215.4 4829.3:+1270.1 + 3
Potassium (mg) 2426.9+574.6 2430.9+656.9 2418.8+463.0 2569.11+653.4 +
Retinol potency (IU) 1959.6+1313.3 1806.3%+1352.4 1898.7+1256.3 1938.3+1308.2
Thiamin(ng) 0.79:+0.27 0.78%+0.31 0.77+£0.22 0.83+0.31
Riboflavin(ng) 1.11+0.35 1.13+0.38 1.08+0.33 1.18%£0.45
Ascorbic acid(ng) 74.8::50.6 65.0+33.3 75.4+38.7 76.4+43.1

meantstandard deviation *: p <0.1, *: p <0.05, **: p <0.01, significant difference
GroupN  : the group with body mass index under 24 besides percent body fat under 23%
GroupMH : the group with body mass index more than 24 besides percent body fat under 23%
GroupK H : the group with body mass index under 24 besides percent body fat more than 23%
GroupH  : the group with body mass index more than 24 besides percent body fat more than 23%
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Table 3 RDA nutrient rate in the four groups according to body mass index and percent body fat (%)

Group N Group MH Group KH Group H

(n=244) (n=93) (n=67) (n=297) N-MH N-KH N-H MH-KH MH-H KH-H
Total energy 96.4+16.2 95.6+18.8 94,7+15.7 101.5+22.2 %k + +
Protein 105.7+21.0 106.4+23.7 105.8+16.9 114.3+27.2 k% + +
Lipid 103.2+28.5 100.4:+31.8 100.7+32.0 104.9+31.9
Calcium 78.0+£27.5 81.2+34.6 79.9+27.5 82.5+31.9
Iron 92.2+23.2 91.3+25.7 91.2+18.7 98.8+26.0 * +
Retinol potency 99.3+66.0 91.3+67.8 96.3+62.6 98.7+65.3
Thiamin 106.7+32.2 103.8+32.0 103.8+27.3 111.4+35.6
Riboflavin 104.9+30.0 104.8+30.4 101.8+27.2 111.1+35.7
Ascorbic acid 150.8+101.7 131.1+66.4 151.8+77.5 154.2+86.2

meantstandard deviation *: p<0.1, *: p <0.05, **: p <0.01, significant difference
GroupN  : the group with body mass index under 24 besides percent body fat under 23%
GroupMH ": the group with body mass index more than 24 besides percent body fat under 23%
GroupKH : the group with body mass index under 24 besides percent body fat more than 23%
GroupH : the group with body mass index more than 24 besides percent body fat more than 23%
RDA : Recommended Dietary Allowance for Japanese

Table 4 Dietary intakes for food groups in the four groups according to body mass index and percent body fat

Food groups Group N Group MH Group KH Group H
(n=244) (n=93) (n=67) (n=297) N-MH N-KH N-H MH-KH MH-H KH-H

Cereals 561.6+143.9 554.9+158.8 550.8+133.2 596.8+169.7 +
Nuts and Seeds 0.8+2.0 1.4+8.0 0.8+1.9 1.2+3.8

Potatoes 37.5%37.0 42.8+417.3 49.4+34.3 49.1+49.5 *
Sugars 8.2+7.2 6.4%+6.3 7.8+6.9 7.1£7.0

Confectioneries 10.9+27.4 10.4+25.4 6.6+17.5 11.6+30.2

Fats and Oils 17.4+10.3 17.3+11.8 16.9+11.4 16.0+9.4

Pulses 78.6+60.9 91.5+82.1 76.5+58.0 82.3+68.7

Fruits 70.9+£107.7 49.6+82.4 66.4+107.7 62.7+103.8

Green yellow Vegetables 77.0+65.2 65.31+52.2 72.2+55.5 79.4+68.1

Vegetables, others 144.0+65.1 161.1+81.9 163.5+82.6 162.8+82.9 *
Fungi 6.0+8.5 4.4+6.3 6.2+8.9 7.0%+10.8

Algae 5.6+8.6 4.6+6.7 6.2+13.1 6.0+10.4

Soy-sauce 21.2%+11.3 20.9+11.7 23.8+17.4 23.4%+12.1

Worcester-sauces 3.4+4.8 3.2+5.2 2.7+4.9 3.0+4.9

Salts 1.6x1.2 1.6+1.2 1.8+2.9 1.8+1.2

Sake 72.3+124.5 79.8+134.6 101.4+148.2 81.0+139.5

Beer 274.4+320.8 261.2+379.9 214.3+316.2 307.9+382.4

Alcoholic beverages 13.5+35.0 16.2+49.4 9.2+17.1 12.7+36.7

Beverages, others 341.7+315.8 330.0+378.0  326.5+283.5  309.0+285.0

Fishes and shellfishes 104.0+60.8 117.8+58.6 106.6+50.6 126.7+70.0 *
Meats 63.4+43.3 53.3+42.3 63.0+42.6 59.9+48.3

Eggs 34.2+26.3 31.3+28.9 35.7+25.7 36.81+29.1

Milk products 124.3+108.1 132.3+130.6 124.2+118.9 124.8+125.5

Prepared foods 2.8+4.7 2.9+3.6 2.7+3.5 2.7+3.9

meanzstandard deviation +: p<0.1, *: p<0.05 significant difference

GroupN  : the group with body mass index under 24 besides percent body fat under 23%
GroupMH : the group with body mass index more than 24 besides percent body fat under 23%
GroupKH : the group with body mass index under 24 besides percent body fat more than 23%

GroupH

FRICERRS TR T HEINBFLMHERICHK
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RL TV, (Table 4)
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: the group with body mass index more than 24 besides percent body fat more than 23%

B BEERL T —7, Ma2HERT s L%
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(Fig. 1)

V. # 2
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1. Are you uninterested in eating?
2. Do vyou tend to eat until becoming
full?

3. Do you tend to eat quickly?
4. Have you changed your food likes recently?
5. Do you feel uneasy about weight variations?
6. Do you sometimes omit breakfast?

Fig. l1a

5% =7, BPELPEESIIBMIE KEHRE AL E5HET
RETHILT, BHOFHMERCTENTIES 2V BHRHT
HHEFRLTHAYN, FELORNTLBMIE KRR %
HAEhETHENT 22 L TBMIDAREEE LcHEIc Bk
ENTULESHEFROEEECERICRGEHRIERTD

FRE BT

H Yes
f-JNo

4 p<0.001

HYes
Mo

p<0.001

[ Yes
£Ke

1 p<0.001

ElKo

Relationship between dietary habits and the four groups according to body mass index and percent body fat
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7. Do you sometimes omit lunch?

8. Do you sometimes eat lunch after 2 PN?

9. Do you sometimes eat between meals?

10. Do you sometimes eat dinner after 8§ PM?

11. Do you consume >50% of your daily intake

at dinner time?

12. Do you sometimes tacke a snack at night?

Fig. 1b Relationship between dietary habits and the four groups according to body mass index and percent body fat
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