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# 1 Physical characteristics of the subjects

Age (years) 18.4+0.6 (18.0-21.0)
Height (cm) 158.0+5.3 (144.0-175.0)
Weight (kg) 52.2+6.3 (37.5-77.3)
BMI (kg/m?) 20.9+£2.2 (15.6-30.6)
9% Fat (%) 24.6+3.6 (13.3-38.0)
Fat (kg) 13.0£3.1 (5.3-29.4)

LBM (kg) 39.2+3.8 (30.3-52.3)

Values are means * standard deviations.
() : Range of Value.
BMI: Body mass index. LBM: Lean body mass.
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1 Relationship between body fat percentage and body
mass index. High group: normal weight students in
the upper quartile of body fat; Middle group: normal
weight students in the interquartile of body fat; Low
group: normal weight students in the lower quatile of
body fat. BMI: body mass index; % Fat: body fat
percentage.
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#& 2 Comparisons of Physical characteristics of the
subjects group

Low group  Middle group High group

(n=111) (n=213) (n=115)
Age (years) 18.3+£0.5 18.5+0.6 18.5+0.7
Height (cm) 157.9+5.2 157.7%5.1 157.5%+5.5
Weight (kg) 49.3+4.0  52.1%+4.5* 55.7 £4.9*"
BMI (kg/m?) 19.7+£0.9 21.0%+1.3* 22.4+1.4%"
% Fat (%) 21.1£1.3  24.8+£1.2* 28.6+1.5%"
Fat (kg) 10.4+£1.2 13.0%£1.4* 15.9+£1.7%F
LBM (kg) 38.9+£3.1 39.2+3.3 39.7+£3.5

Values are means + standard deviations.

BMI: Body mass index. LBM: Lean body mass.

Differences in mean values were assessed with Bonferroni multiple
comparison procedure.

* Significantly different from Low group (P<0.05).

* Significantly different from Middle group (P<0.05).

#& 3 Comparisons of Physical characteristics of the
subjects group by analysis of covariance

Low group  Middle group High group

(n=111) (n=213) (n=115)
Height (cm) 157.5+0.6 157.6+0.4 158.0+0.6
Weight (kg) 52.24+0.4  52.3%0.2 52.6+0.4
% Fat (%) 21.4£0.1  24.9+0.1% 28.240.1*F
Fat (kg) 11.3+£0.1  13.0+0.1* 14.9+0.1%7
LBM (kg) 40.9+0.3  39.3+0.2* 37.6+£0.3*"

Values are means * standard deviations.

BMI: Body mass index. LBM: Lean body mass.

Differences in mean values were assessed with Bonferroni multiple
comparison procedure.

Covariate is body mass index.

* Significantly different from Low group (P<0.05).

* Significantly different from Middle group (P<0.05).
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#& 4 Relationships among body type and residential status, perception of body shape, ideal body shape, reason of weight
loss, dieting experiences, success or failure of diet, main method of dieting, lack of physical activity, term of current
physical activity, exercise experience and time for sleep.

Low group  Middle group High group Total P-val
% o) % () o s e

Residential status

Home 73.9(82) 65.1(138) 65.8( 75) 67.5(295) 0.25
Living alone 26.1(29) 34.9( 74) 34.2( 39) 32.5(142)
Perception of body shape
Obese 46.8(51) 63.0(133) 81.8( 94) 63.9(278) <0.05
Normal 51.4(56) 37.0( 78) 16.5( 19) 35.2(153)
thinness 1.8( 2) o( 0) 1.7( 2) 0.9( 4)
Desire for body shape
desire to gain weight 0( 0) o 0) 0o 0) o 0) <0.05
desire to keep weight 12.7(14) 6.2( 13) 2.6( 3) 6.9( 30)
desire to lose weight 87.3(96) 93.8(198) 97.4(112) 93.1(406)
Reason of weight loss
for health 11.6(11) 14.2( 27) 23.6( 26) 16.2( 64)  <0.05
for beauty 88.4(84) 85.8(163) 76.4( 84) 83.8(331)
Dieting experiences
No 40.4(44) 23.5( 50) 27.8( 32) 28.8(126) <0.05
Yes 59.6(65) 76.5(163) 72.2( 83) 71.2(311)
Main method of dieting
Physical activity, sports 19.7(13) 18.0( 29) 28.5( 24)  21.2( 66) 0.26
Do not eat afternoon snacks 56.1(37) 50.3( 81) 42.9( 36) 49.5(154)
Reduce food intake 24.2(16) 31.7( 51) 28.6( 24) 29.3( 91)
Success or failure of diet
Success 36.1(22) 17.1( 26) 16.9( 12) 21.1( 60) <0.05
Failure 63.9(39) 82.9(126) 83.1( 59) 78.9(224)
Lack of physical activity
Think that not enough 74.5(82) 80.3(171) 85.2( 98) 80.1(351) 0.60
Don’t think that not enough 16.4(18) 8.4( 18) 52( 6) 9.6( 42)
Don’t know 9.1(10) 11.3( 24) 9.6( 11) 10.3( 45)
Frequency of current physical activity
Not at all 74.3(81) 73.2(156) 77.2( 88) 74.5(325) 0.74
Habitual 25.7(28) 26.8( 57) 22.8(26)  25.5(111)
Exercise experience
Not at all 27.2(28) 30.0( 60) 32.1( 36) 29.9(124) 0.86
Only junior high school 30.1(31) 32.5( 65) 28.6( 32) 30.8(128)
Junior and high school 49.7 (44) 37.5( 75) 39.3( 44) 39.3(163)
Time for sleep
Less than 7 hours 86.4(95) 73.7(157) 69.6( 80) 75.8(332) <0.05
More than 7 hours 13.6(15) 26.3( 56) 30.4( 35) 24.2(106)

Chi-square test was used for the test of response rate in cross tabulation.
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%5 EAT-26 and factor scores of the subjects group

Low group Middle group High group
(n=111) (n=213) (n=115)
EAT-26 total score 6.4+6.3 7.2+5.6 8.0+6.1
Dieting (factorI )  4.0t4.1 4.9+4.4 5.5+ 4.4*"
Bulimia and food 1.4+£2.2 0.9+1.7 1.0£1.7
preoccupation
(factor 1)
Oral control 1.1£1.5 1.4+1.9 1.5+2.1
(factorIl)

Values are means * standard deviations. EAT-26: 26-item Eating

Attitudes Test.

Differences in mean values were assessed with Bonferroni multiple

comparison procedure.

* Significantly different from among 3 groups (one-way analysis
of variance, P<0.05).

* Significantly different from Low group (Bonferroni, P<0.05).

#x 6 EAT-26 and factor scores of the subjects group
by analysis of covariance

Low group Middle group  High group
(n=111) (n=213) (n=115)
EAT-26 total score 6.8%+0.6 7.2+0.4 7.6+0.6
Dieting (factor I ) 46+0.5 5.0%£0.3 4.8+0.5
Bulimia and food 1.3+0.2 0.9+0.1 1.1+0.2
preoccupation
(factor 1)
Oral control 0.9+0.2 1.4+0.1 1.7+0.2*
(factorIll)

Values are means * standard error. EAT-26: 26-item Eating Atti-
tudes Test.

Differences in mean values were assessed with Bonferroni multiple
comparison procedure.

Covariate is body mass index.

* Significantly different from Low group (P<0.05).
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Association between normal weight obesity and diet behaviors in female students

Tomoki MASE*2* | Chiemi Mivyawaki?*, Katsuyasu Koupa3*, Yuki Fujita3*,
Yoshimitsu OKITA**, Kumiko OHARA?*, Fumiko MIMASA’* and Harunobu NAKAMURA%*

Key words : female students, normal weight obesity, eating behavior

Objectives The association between normal weight obesity and diet behavior and physical activity in female

students was investigated in this study.

Methods The subjects were 530 female students aged 18-21 years from 6 universities in the Kyoto Prefec-

Results

ture, Japan. From January to July, 2010, the body fat and walk counts of these students were meas-
ured, and they answered a questionnaire. The questionnaire included questions on life environ-
ment, perception of body shape, dieting experiences, physical activities, sleeping habits, and diet be-
haviors. The Eating Attitude Test-26 (EAT-26) was used to evaluate diet behavior. Students with
normal weight (18.5= body mass index <25 kg/mz; n=439) were divided into high (n=115),
middle (n=213), and low (n=111) groups according to their percentage of body fat. Further, a
comparative analysis was performed among the 3 groups.

From the results of the questionnaire, perception of body shape, desire for a particular body
shape, reason for weight loss, success or failure in dieting, and time for sleep were significantly
different among the 3 groups. Differences in physical activity were not significant among the groups.

Factor III (Oral control) of EAT-26 was higher in the high group than in the low group.

Conclusion High body fat was associated with diet behavior and a desire to lose weight in normal weight

students. These results indicate that health education is necessary to establish and maintain ap-

propriate body fat composition and dietary habits.
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