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Abstract

We have studied on the effect of daily activity and dietary habit in female college students with comparison
by difference of physical fitness. Subjects were divided into five groups based on their BMI levels and body fat
ratios: underweight, normal, liable latent obesity, latent obesity and obesity. We used the Lifecorder device to
assess physical activity for five days.

The gripstrength and the maximal oxygen uptake of latent obesity were measured lower than the standards.
The average foot steps of obesity were significant different for normal subject. The average times with moderate
exercise intensity of latent obesity and obesity were measured higher and its coefficient of variation of latent
obesity was obtained 40.3%. The bedtimes of normal were on the next day. Latent obesity skipped breakfast
four times. The pattern of wave indicated by the Lifecorder device of normal was consisted on three peaks.
Normal took in cereals best and latent obesity took in few. Subjects expect normal took in plenty of beverages.
Normal did not have eating between meals. The fat energy ratio of obesity was obtained 46.9%.

: female college student (20T KZE), physical fitness (1K 7), physical activity (B {ARES)), fat energy rate (15 T
FIVF — L)
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Table1. Physical characteristics of subjects
Height Body weight BM I Body fat ratio
(cm) (kg) (%)
Underweight 169.6 50.8 17.8 20.3
Normal 163.0 53.0 20.0 21.7
Liable latent obesity 165.0 56.1 20.6 25.3
Latent obesity 153.0 55.2 23.6 31.0
Obesity 160.3 67.8 26.3 37.2
SPSS 17.00 2\, W OFEEOEOHERMILL 7o Table2. Maximal oxygen uptake, Gripstrength
student-t MUEZ A L, GME % RKTia2 HELHEENH -
5D LT, (n\qll?nzllirrlf/l]:g) grip(s]irge)ngth
Underweight 314 27.0
I %E % Normal 31.2 26.8
1. RABZRENECED Liable latent obesity 29.3 24.0
Table 2 12, KN Z2FHEi3 2HE & U THRAMERIENE Latent obesity 19.7 24.0
LRI &L T Obesity 236 34.0

BARZIEIE Vomax) &, JEENBE IS 2
MR < 0 D7z OEENFAE 2006 D 12T % 20 7%
- EUEME (HIPH) 33 (27 ~ 38) ml/kg/min & HN2
&, Tty RHE) T < AU A (3 R HERPH NI & -
7o, T UG TARSS ) (X 19.7ml/kg/min, 23.6ml/ kg/
min & EEHFHO FIRMEX 0B SSIZEMETH - 72, 7
TE, SCERRFEEE N EML T %A 20 EEE ) - EHH)
REIFAERER 13 DT 197% 27.24 £ 443kg LHINB &,
[ < HUBEfEm ) T < AUBESE) 1 24.0kg TH O, TR
EIZEN 57z, Tk Y, REE) FH3EI)EEEI R
NTL5H, THh <HEE FTERIMETL ThaZ &
Megbhhiz,

2. BIKEEIORR

Table 312, 74 72— X THIESNIHRT LT —{H
e, EHIE, SHE 5 HREEE - EERFEE (CV. &
R CRUE, IRV F—EEEOFEMIE,

W] 1,828kcal (C.V.2.6%) (ZHANT, T < AUBE]A
2,026kcal (C.V. 3.3%), T/ < Ui 1,97 7keal (C.V. 4.5%),
ARG ) 2,237keal (C.V.3.7%) THh v, HEEDFHMED,
5@ 207keal (C.V. 12.0%) (1ZHXT, T < NUpEi e
] 279%cal (C.V. 18.1%), T7» < AU, 334kcal (C.V.
26.6%), VRG] 437kcal (C.V. 163%) EHERARNZE
bon, HIZX3 528 REN -7, BROFEHE
X, IEEAE T EIcE <Y, EE) 8,303 4 (C.V.
103%) (ZHe~T, THEGG) (X 13,140 4% (C.V. 18.8%) &
HE (p<0.01) 122 <, HizL3E562%1Z T <nE
W M 12,106 4 (C.V.26.1%) &EHEbRKEN ST,

3. BN EEHER ORI
Table 4 12, T4 73— X THIE SN 7z BIRTES5RE ]
DOFTEREFEE 5 H Pl = EH#EFEZ (C.V.) TRl Tz,

Table3. Average physical activity

Total energy expenditure Exercise Foot steps

(kcal/day) (kcal/day) (steps/day)
Underweight 1,812 £ 36 (2.0) 197 £ 21 (109) 7951 £ 798 (10.0 )
Normal 1,828 = 48 (26) 207 = 25 (12.0) 8,303 =+ 858 (103 )
Liable latent obesity 2,026 £ 66 ** (33) 279 = 50 * (18.1) 10,328 =+ 1,938 (18.8 )
Latent obesity 1,977 £ 88 * (45) 334 + 89 * (26.6) 12,106 =+ 3,158 (26.1)
Obesity 2,237 + 83 #Ex (37) 437 £ 71 (16.3) 13,140 £ 2,649 ** (188 )

Values are mean = S.D.
() * Coefficient of variation
*p<0.05,

[16]

*#p<0.01, ***p<0.001 *: significant difference for normal subject
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Table4. Average times with the exercise intensity by analysis of lifecorder device

(degree r(f; tiinntgensity 0) light intensity 1-3 moderate intensity 4-6  vigorous intensity 7-9
Underweight 1,365.8 £ 8.9 (0.7) 31.8 £ 103 * (324) 367 £ 46 (125) 58 = 40 (69.0)
Normal 1,357.2 £ 104 (0.8) 485 = 12.1 (249) 320 = 83 (259) 23 £ 14 (609 )
Liable latent obesity 1,337.4 £ 21.0 (1.6) 539 £ 120 (223) 459 £ 108 (235) 44 £ 23 (523)
Latent obesity 1,324.5 + 29.7 (22) 539 + 173  (321) 554 + 223  (403) 44 =+ 18 (409)
Obesity 1,3174 £ 309 * (23) 587 + 314 (535) 613 £ 92 * (150) 27 £ 1.3 (48.1)

Values are mean £ S.D.
() * Coefficient of variation
*p<0.05, **p<0.01 : significant difference for normal subject

LERIRAE (TFE 0) O FHEEUE, ImEI T L
12072720 1365.8 ~ 1317.4 SRIZ i L, @) (2
FEexT TR BEE (p<0.05) (2D hol, B E
RIES] (GRAE 1-3) O FHERFMEULE, IEREEE T &0
%< 725 T31.8~58T M/ L, M@ Iz AT
] AR (p<0.05) 2072 ol, HEEOSIKEH
(8 4-6) OFHEREMELE, MEE) 320 2l & /D
e, THEE 7Y 61.3 A Tieb % < THE  (p<0.01)
AR LI o T, O BRI (EE 7-9) ORFMBIT A

WHRE THID TD7eh oM, T8 58 NMeEREDd
Zhote, FREHFBMTSHMOIXS DEEHAS &,
) Ty < HUAEmE A ) & TN E <, T < AUl TR
) FAREVHEHATHY, Rz, BEOCVIHT S
EENDHEEDHERIEFDIES D EE, T <R
M403% & RED -1z,

4, BIREFZ), TSR, BEIRAEFR
Table 5-1 12, FRREEZ] & gL 4 X O REAR FEE & 57

Table5-1. Rising time, Bedtime, Sleeping hours
Rising time Bedtime
Liable la- .
Under- o rmal  tent obe- Later,lt obe- Obesity Under- 1 rmgy  Liable la- Latent obe- Obesity
weight sity sity weight tent obesity sity
Monday 5:40 6:55 5:50 5:45 7:10 22:40 next 2:00 next 0:30 next 1:00 next 2:30
Tuesday 5:40 6:55 6:20 5:30 7:20 22:20  next 2:30 next 2:30 next 2:00  22:00
Wednesday 5:40 6:55 5:30 5:30 7:30 22:40 next 3:30 next 1:30 23:00 23:00
Thursday 6:00 6:45 5:50 5:10 7:00 next 3:00  next 1:00 next 2:00 next 1:00 23:00
Friday 10:00 8:55 7:30 7:15 11:30 21:20 next 1:30  next 0:30 next 1:00 next 0:00
Average sleeping 430 300 322 322 541
hours(minites)
next * the next day
Table5-2. Meal time
Breakfast Lunch Supper
Liable Liable Liable
Under- Latent Under- Latent Under- Latent
n. " Normal latent aefl Obesity n. " Normal latent aefl Obesity n. " Normal latent aefl Obesity
weight obesity obesity weight obesity obesity weight obesity obesity
Monday 6:20  7:00 6:00 skip 7:15 12:40  12:10 12:30  12:20 12:15 18:00 20:30 20:00 19:30 21:00
Tuesday 6:20  7:00 skip skip 7:15 13:00 12:20 11:30  11:30 12:20 17:20  20:30  18:20 19:00 21:00
Wednesday skip  7:00 6:00 6:30  skip 13:30  12:40 12:30  12:30 13:50 skip  20:00 17:00 18:30 19:00
Thursday 6:20 6:50 6:00 skip 7:10 11:40 11:40 11:40 11:40 11:40 skip  20:50 20:00 19:10 21:00
Friday skip  9:00  9:00 skip  skip 11:00 12:00 11:50  12:00 12:30 20:00 20:30 20:00 21:45 19:00
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Figure1-1. The change of physical activity level on Monday
A : meal time, ¥ : rising time, ¥ : bedtime
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Figure1-2. The change of physical activity level on Tuesday
A : meal time, ¥ : rising time, ¥ : bedtime
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Figure1-3. The change of physical activity level on Wednesday
A : meal time, ¥ : rising time, ¥ : bedtime
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Figure1-4. The change of physical activity level on Thursday
A : meal time, ¥ : rising time, ¥ : bedtime
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Figure1-5. The change of physical activity level on Friday
A : meal time, ¥ : rising time, ¥ : bedtime
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(€3]
Underweight Normal Lia(l:tl)islﬁ?m Latent obesity Obesity
Cereals 313 397 357 290 310
Potatoes and starches 0 90 0 40 11
Sugars and sweeteners 21 3 0 11 0
Pulses 0 0 20 35 0
Nuts and seeds 0 0 0 0 9
Green and yellow vegetables 8 0 116 180 30
Other vegetables 70 135 170 90 110
Fruits 0 41 0 80 80
Mushrooms 0 0 4 0 45
Algae 9 1 13 4 0
Fishes and shellfishes 19 0 63 0 0
Meats 0 50 5 60 70
Eggs 110 6 133 40 75
Milks 85 200 39 110 15
Fats and oils 24 18 11 9 16
Confectioneries 0 0 57 0 10
Straight fruit juices and vegetable juices 220 0 0 0 0
Non-sugar beverages 150 320 412 280 900
Sugared beverages 500 0 0 0 0
Water 150 0 185 200 200

FUB T XoNR— Tv—HF—-FL vy
ThFH TR, SHIZEEIZ TFaal—b) &)L
F—OEWEHEN S <, T <itgmEtERE) T < AUl
EPIER T o T2,
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N0 7 TEH B EDHEN ML — =2 TREBRICEES
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F, <G OF CRMIEE & bICHELEET
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AN DR EAARD SN,

ERTEFRILZ D0 T, ffEES 7 — R DR

ZERBLTI74 7a—X&EEHAL 5 HEZH 7z - THUE
L, HIESN T L F—HEE L ESNEE, E)
DHFIZHAT T SHUBEGGHEE T < AUBEG ) (AR )
DELETEEMIZES1N, 94 73— XOMEIZEH
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Table7. Nutrition intakes

LFRED B EER & RETEMESIT T

I

Underweight Normal Liastl:;sl;attyent Latent obesity Obesity RDIs 2010
Energy (kcal) 1,603 1,377 1,649 1,234 1,667 I :1,700
(%Breakfast) (37.7) (28.1) (27.6) (16.4) (4.1) I :1,950
(%Lunch) (0) (20.5) (34.0) (31.3) (47.9)
(%Supper) 45.1) (51.4) (24.5) (38.7) (44.6)
(%Eating between meals) (17.2) (13.9) (13.6) (3.4)
Protein ) Total 49.5 35.5 49.4 34.8 46.0 50
Animal 20.9 16.4 28.3 20.2 225
Lipid (2 Total 47.0 37.7 57.0 43.3 86.9
Animal 29.2 10.2 24.3 23.6 46.8
Carbohydrate (g) 2458 223.1 234.0 176.1 175.5
Calcium (mg) 273 295 403 310 127 270
Iron (mg) 4.3 2.9 6.3 3.1 23 10.5
Vitamin A (#£gRE) 281 34 565 614 570 650
Vitamin B1  (mg) 0.40 0.43 0.52 0.44 1.00 1.10
Vitamin Bz  (mg) 0.75 0.61 1.07 0.58 0.80 1.20
Vitamin C  (mg) 14 37 93 71 39 100
Dietary fiber (g) Total 8.5 7.6 8.7 7.1 9.8 17.0
Salt (g) 4.2 6.0 54 4.8 6.3 less than 7.5
Energy ratio (%)
Protein 12.4 10.4 12.0 11.3 11.0 (10-20)
Fat 26.3 24.8 31.1 31.6 46.9 20-30
Carbohydrate 61.3 64.8 56.9 57.1 42.1 50-70
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Table8. The menu for one day on class
Underweight Normal Liable latent obesity Latent obesity Obesity
Breakfast 9:55 Soft roll 9:15 White table bread 6:20 Rice 6:35 Rice 7:10 Banana
Yogurt Marmalade Consomme soup Vegetable soup Water
Oolong tea Baby amasyoku Tamago-yaki Mugicha
Yogurt,liquit type Japanese salad of seaweed
and vegetables
Seasoned and toasted laver
Genmai-cha
Lunch 11:40 Onigiri 11:40 Rice 12:30 Rice 12:15 Sandwitch of vegetable, ham and egg
Potato croquette Breaded pacific cod Fryed Beef and onion Danish pastry
Oolong tea Cream croquette Atsuyakitamago Oolong tea
<skip> with egg and ham Pumpkin cheese
Broccoli Water
Genmai-cha
Supper 19:50 Petit roll cake 20:50 Gyu-don 19:10 Chijimi 19:10 Rice curry 21:00 Rice
Salad of seaweed and jako Grilled eggplant Miso-soup with komatsuma Hiya-uakko Omelet
Potato croquette and tofu Salad of tomato and cabbage Goma-dofu
with sliced cabbage Salad of vegetable and shrimp with french dressing Eringii fryed by butter
Pineapple with mayonnaise Mugi-cha Salad of cucumber and head lettuce
Oolong tea Water with seazer dressing
Mugicha
Eating 9:40 Water 15:20 Caramel 5:30 Mugicha 18:20 Chocolate

between meals 16:10 Sandwitch of teriyaki-chicken
and vegetable
Sugared carbonated beverage

Fruit juce

Kinako-ame

Green tea

20:20 Banana and yogurt with honey

with honey
22:10 Mugicha

The underlined dishes are homemade
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