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A Study on Dietary Atherogenesity, Energy Balance
and Activity Level of College Students

Kyo-Hie Yoon
Dept. of Food and Nutrition, Sangfi Junior College, Wonjoo 220-702, Korea

Abstract

The purpose of this study was to investigate selected nutrient intakes, dietary atherogenesity, energy
balance and activity level of college students. One hundred and thirty one students (61 males and 70 fe-
males) made their three-day dietary records and one-day activity records glong with one-day dietary rec-
ords, BMI of the surveyed students was 22,33 for males and 20.28 for females., Average calorie intakes
ol male and female students was respectively 2166.20kcal and 1793.60kcal. Females had slightly higher
fiber intakes than males in terms of fiber g /1000kcal. Carbohydrate, protein and fat ratios in energy
composition of males and females were respectively 56.62 : 15.33 : 24.70 and 57.64 : 16.49 : 25.75. Aver-
age cholesterol intakes of male and female students were 295 66mg and 259mg respectively. The male
showed higher saturated fat intake, and had higher atherogenic indices of diets such as cholesterc] in-
dex(CI) and cholesterol-saturated fat index{CSI) than the fermale. Males spent an average of 1039.00
kcal /day compared to females of 687.93 keal /day for all physical activities. Most students participated
in light(100% of males and females) and moderate(33% of males and 3% of females) activities level.
IFew students spent time at severe and very severe activity level, Seventeen of the 131 students were in
positive energy balance whereas 83% were 1n negative balance. Both genders with positive energy bal-
ance tended towards smaller weight and BMI, and larger food intakes than those with negative energy
balance. Students with positive energy balance had higher saturated fat intakes and dietary atherogenic
scores of Cl and CSI than the counterparts with negative energy balance. Males with positive energy
balance had decreased physical activity and daily energy expenditure whereas increased food znd satu-
rated [at intakes, Females with positive energy balance had significantly increased food, saturated fat
and sugar intakes.
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Table 1. Anthropometry of the subjects

Male Female p-Value
Number 61 70
Age 20,87 £ 2,431 20,30+ 1.85 N32

Weight(kg) 67.21 + 7.88 52.36 + 6.57 0.000
Height(cm) 173.454£4.79 16064 +£4.80  0.000
BMI3

22.33 £ 241 20,28 £ 2.35 0.000
(kg /m?)

1 mean + 8D, & not significant, ) body mass index.
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Table 2. Average nutrienis intakes based on three-day dietary records

Male Female p-Value

Number 61 70

Calorie intake (lcal) 2,166.20 + 437.12Y 1,793.60 + 425.63 0.000
2:RDA® for calorje 85.28 + 17.31 87.81 + 21.91 N5
Kcal /wt(kg) 3245 £ 6.5 3491 £ 9.62 NS
Protein(g) 83.50 £ 23.15 74.08 + 21.80 0.018
ZaRDA far protein 107.78 &+ 29.58 118.26 + 35.70 NS
Carbohydrate(g) 303.28 £ 5861 259.00 + 64.35 0.000
Fatig) 80.06 + 18.61 5199 + 18.01 0.013
Sugar(g) 3518 = 25.10 32.46 £ 18.25 NS
Fiber®(g) 11.16 =  7.272 11.671+ 8.235 NS
Fiber(g) /1000kcal 5.22 £ 3.43 6.68 + 4.93 NS

1!

mean + SD, 2 recommended dletary allowances Y not mgmﬂcant 9 sum of dietary and crude fiber,
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Table 3. Caloric distributions of energy nutrients and sugar

Male Femzle p-Value
Number 61 70
Carbohydrate{%kcal) 56.62 + 7.500 57.64 £7.11 NS
Protein{Zakeal) 15,33 £ 2,57 16,49 + 2,83 0.013
Fat (%skcal) 24.70 + 4.56 25.79 + 557 NS
Sugar(/kcal) 6.34 +3.88 728 +3.78 NS

U mean + SD, 2 not mgmﬁuam

Table 4 Composﬂ.lons of fat and athrogenic score and indices based on three-day dietary records

Male Female p-Value

Number 61 70

SFAL 18,15+ 7169 14.87 = 6.02 0,005
25Kcal from SF 750+ 270 7.40+ 220 NS
PUFA? 10.63+  4.12 1030 = 4.15 NS
¢¢Kcal from PUSE 4.40+ 1.35 5.08 £ 1.51 0.008
P:S ratio® 0.84 £ 0.26 0.73+ (.26 NS
Cholesterol (mg) 205.40 + 145.35 259.66 = 135.45 NS
Cr4 9100+ 40.79 80.04 = 36.97 0.014
CSI® 33.00£ 12,40 28.00 £ 11.51 0.018
Keys score 2461+ 7.93 23.88+ 7.03 NS
Hegsled score Eb 80 + 12.56 25.19 + 11.59 N5

) saturaled fatty acid,

polyunsaturated fatly acud, ¥ ratw of polvunsaturated fatty acid to saturated fatty acid,

! cholesterol index, ™ cholesterol-saturated fat index, ® mean + 5D
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Table 6. Correlation coefficient among energy
intake, physical activily, daily energy expendi-
ture and energy Balance

Calon -
PA DEE
intake
Energy Balance 0.585* —0.665*  —0.610*
pAl 0.155 1.000 0.937*
DEE 0.286 0.937 1.000

1 physical activity, 2 daily energy expenditure
*p>0.05

HER] SACHp==0.000). G EA 52 G2 o]
AE%A D5 Aol f2)3e) 4 B
] {r=0.937, p=0.000), =] #3-L o142 45
F4E 239 A QB (r=0.585 p=0.000)
2, 57 9 4 A A o Ry
AAAA r=—0.662 --0.610 p=0.000)= &}
Wl {Table 6).
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7h-8 #35-(1.4~3.0kecal /kg /hridE Wi =
F(100%) Festz dzied, 5= 85(3.1~6.
Jkeal /kg /hr), 4% @%5(54~7.5kcal /kg /
hr}, A48 8% (>70kecal /kg /hr) o2 o2
Felgo] "ol GEale 33%, 8% 9 7%} 3o
shal ISAvh SEL 3%, 0% 2 4%} Fodsim
ASATH Table 7). 71 258 934 oS4l
WO R freja oz g A)71(3.70+0.50 vs. 2.
71069 hr/day)-& Anigtz dglou(p=0,
061), &9luR = Feld 9l 210)E Bolx) golh
(384.36::62.31 vs, 368.84+56.02kcal). S 5= &
3 AE G5 glojx] gakaye 33%2) 8% ol
Skl Qe wheped ofghle] A 8= 399 0%=,
oJehge] Folgo] A jlvt. 2 FFol F g A7}
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Table 5. Daily energy expenditure and energy balance

Male Female p-Value

Number 61 70

Age 2087 &+ 2.43Y 20,30+ 1.85 M52
BMR? (kcal /day) 1,714.26 + 102.93 1,371.70 + 167.65 0,000
Physicalactivity (kcal) 1,038.99 i 471.19 G87.93 + 216.36 0,000
SDAY keal /day) 208.39 £ 56.90 177.06 £ 50.90 0.001
DEES {kcal /day) 2,851.65 =+ 525 32 2,236.69 + 345.72 0.000
Food Intake (kcal) 2,083.92 + 562,95 L,770.6C + 508.97 0.001
Energy balance ~877.73 £654,34 —466.09 = 629.63 C.000

1)

mean * $D, 2 not mgmﬂcant 2 basal metabolic rate, ¥ specific dynamic action, ¥ 'daily energy sxpenditure
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Table 7. Four specific physical activity levels
Male Female
Light activity n=6H1 n=70
(1.4~3.0 kecal /kg /hr) (100%6) {100%)
Time(hr /day) 2,71+ .69 3.70 £ .50
Calorie expended 384.36 = 262,31 363.84 £ 156.02
Moderate activity n=20 n=2
(3.1~5.3 keal /kg /hr) (33%5) (3%)
Timet{hr /day) 1.20 £ .58 0.17 £ .00*
Calorie expended 332.25 + 164.11 29.04 £ .76
Severe activity n=>5 n=(0
(5.4~7.4 keal /kg /hr) (7%4) {0%)
Time (hr /day) 2.00 £ .00 Q
Calorie expended 978,50 + 532,180 0
Very severe activity n=j n=3
(=7.5 kcal /kg /hr) (8%) (4%6)
Time(hr /day) 0.63+.08 0.58 £ .46

Calorie expended

707.14 £ 155.65

390.17 & 324.67

Dala were expressed as mean + SD
* p<Q.05

20+40.584keal /day) 2Fe E=L, 550] 5F 2
A7RE A% @g e AnEia ek o E-e 70
Z gyl FET &5 o A2 AJ7H0.17+0.00
hr /day)2 29|82 dsiew, 43t EFde 9%
= Fosti 1A bt A4 e SFele gl 5
g, of 3Rl 3 vro] ofslal 3iglen|, &niAlzhE:
a7kl gle] 2 o]t 93 (0.63+0.75 vs.
0.58+0.46 hr /day), o= Av|#e H48 &5
ol Fako] ofakge] Blsf gL o] iRl 4
s flslon) Fre|Fel Atels qlairh. ok Aatel
M3 50%2 gao] Aek 2Ee AF Fodet 2A
gron], 51%¢] el AFde] At 308 7 F
= el Festal A3, 8 9F 71% A =g 7
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& 5o, 221 87 F 45% AR T TR
e Qe Y= oA e] F52 b shgun,
Aatoll M e 13199 S Z5(100%) 7PHE &
o] Felshar glglon], Hgdh Do) 228 (17%)
5 (4%) o], 4 ¢ &5 = 8%

A gl
Fel9a el
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X

32
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Aoz A}, Gl oghal 7he] 3ol A9
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A Ehoh(Table 8). A9 elu]A] @8l d g
AEE Fo oulz] g3=) Moy o, AF3 BMI
b q Fed BlEiA 2Ee] dHEFE o BTk
(p=0.000), Tam®E2 BMIst 2 v stis
2 AR e AFo] F7HE g GesHA] gr] w2
2325 Fo| HFsA = aL, = FREA A ouA]
o] | Aoz Avdsii 9ok
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Table 8. Anthropomerty and daily energy expenditure of subjects with positive and negative energy
balance

Male Female
Positive(MP} MNegative (MN) Positive(FP) Negative(I'N)
Number 8 B3 14 56
Apge 21.63 + 2.50* 20.76 £ 2.43 19.86 = 1.17 20,41 + 1.98
Weight (kg) 63.25 £ 5.75 f7.81 £ 802 49,93 = 5,53 S3.00 £ 7.20
Height(cm) 173.88 £ 3.68 173.36 £ 4.96 160.14 £ 5.57 160,76 £ 4.63
EMIY(Kg /m?} 2091 + 1.5 2255 + 2.45 19.45 = 172 20,49 + 2.50

BMR2(Kcal)
FPAY(Kcal)

SDA® (Kcal)
DEE® (Kcal)

Food Intake(Kcal)
Energy Balance

1,662.50 &+ 72.65
678.03 £ 152.58
284.58 + 18.78

2,625.10 £ 176.55

2,845,756 L 187.62
220,85 £ 113.10

2) basal metabolic rate,

1,722.08 = 105.07
1,093.48 =% 479.55

196.89 = 50.81
3.012.45 + 542,37

1,331.43 & 84.606
598,74 + 125,10
247.79 £ 35.31

2,177.96 £ 197.98
1,968.93 +508.08 2,477.93 + 383,12

—1,043.52 & 527.92 299,97 £ 303.36

3) physical activity, 4) specific dynamic actiomn,

1,381.77 -4 181.80
710.23 + 229.13
159,38 = 36.92

2,251.37 = 373.61

1,593.76 + 369,23

—657.61 = 537.47

5) daily energy ex-

1) body mass mdex

penditure, * p-Values of t-test are summerized as f(ollows:
MP vs. MN FP vs. FN MP vs, FP MN wvs, FN

Weight NS(nct significant) NS 0,000 {0.000
Height NS NS 0.000 0.000
BMI NS N5 NS 0.000
BMR NS NS 0.000 0.000
PA 0.019 N3 NS 0.000
SDA 0.000 0.000 (.013 0,000
DEE 0.051 NS 0.000 0.000
Food intake 0.000 0.000 0,013 0.000
Energy balance 0.000 0.000 NS (.000

T oolgten, Ze MEew B0 BY waY ASUT ABHAT) FA0E B Wi,
3 $EIA P 8 D) %%% Ayl BEadE, 2D %3%] #E o e AR U
A FYe) S0 FeH Aol ek B, $94Fel Aol jUAT Clst CSI} 2
CREERES DEELREEE °ﬂ1—1?<l FEL WS BE FAS eI 2 49 ohiR) 28

A 7o) 26 YA, PiS Ratio, FA2AE  9U SRS R T B9 i) Erfﬂ

A, E2E B 2SR R
sted Score & AEF 4 FH T
A o 49 AAFe 49 ovx FHY ¥
spylo] $o WHART feHoR HTHp—0

, Keys Score, Heg-

el H 2l zte)E wel

ol BRSO HE] foFH o2 o gel 4FSa 9l
71 "l &Eell (p=0.000, 0.002) Keys scores}t Heg-
sted score= 233 WolRA, & - K] uA] &
Yol o] FHASAGY S F2 dXE e

041). GFAE GEtla) v iR 2 Ao o= @
W3l oghaie] Kol ofiqz] Y SR T3}
Z|wkz B R HF ] F9Fo =ghon
TEE] WE3F B f93 237t glslen
Avrdd g R FEGME A - 7 =] 43
ol o SR kol 213 Q] Abe|F Ho|x) @irt, 12
v A (p=0.012) 3 452 (p=0.021) 43= 4
2 AHA] TS AEge] Ko oix) FHel 5
AR fo)F o2 =9t} Table 83 ko) A2 of
A2 2] W ISR EL Yo oA F3¢l &

2ol
2 Pars

T
g

b =

Miller 592 dwo] H7te ax k2o 4529
AH7E & o)zt ALEHT vvke] € = gl &)
ot A HHFE A AR 7 g e A
o] o] F¥Ql gEAET) o] e oke] HRE
Feki et frelF el Aol Yk (Table 9).
9, e oal #99 oF - 1 dgAEL Ko
oidz] #39 FAES] HjF] Felyem B ko
AHAE 4352 Y Aoz YeRto) Ak
= 293 (Table 9),
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Table 9. Compositions of fat, atherogenic score and indices, sugar and fiber based on one-day records

i

H 2

in subjects with positive and negative energy balance

AT G YA

Male Female
Positive(MP) Negative (MN) Positive(FP) Negative(FN)

Nurmber 8 5d 14 h6
Cholesterol 276.50 + 218.00~ 263,33 £ 217.38 200.33 £51.28 266.14 = 14.61
SEFAM(g) 2134+ 771 15.20 = 8.03 12,83+ 4.08 3.46 £ 4.37
95Cal from SFA 681+ 254 6.74 + 2.68 7.21x 3.35 715+ 2.79
FPUFAZ{g) 17.17 + 8.20 293+ 473 12,83 = 4.98 8.46 = 4.37
Z5Cal from PUFA H.43+  2.62 411+ 1.82 470 £ 1.84 468 £ 2.00
P:S ratio¥ 0.97 £ 0.66 073 0.1 0.77 + 0.44 073+ 0.38
ClIy 93.47 + 62.69 84.04 = 54,74 98,34 £ 51.31 76.73 + 48.67
CsI® 35.38 = 15.59 28.62 £ 16,13 34,50 + 14.71 26,13 £ 14.75
Keys score 19.60 £ 10.23 22.37 £ 10.02 22.76 £ 10.29 2406 £ G.38
Hegsted score 24,48 £ 20.1% 25.60 = 18,46 27.48 = 15.64 25.75 £ 16.96
Sugar(g) 42,51 £ 29,54 3416+ 29.44 48.43 £ 20.63 31.46 = 22.44
Flber(g) 14.64 = 7.20 10.07 = 557 12.06 = 3.19 8 69 + 3.54

1) saturated fatty acid, 2) poly unsaturated fatty acid, 3) ratio of PUFA to 8FA, 4) chol esterol index, 5) cholas-
Leral-saturated fat index, * p-Values of t-test are summerized as follows:

MP ws, MN P vs, FN MP vs, FP MN vs, FN

Cholesterol NS (nat significant) NS NS NS
SF{g) 0,048 0,001 NS NS
2 kcal from SF NS NS N3 N5
PUFA(g) 0.000 0.002 N3 NS
9kcal from PUSE NS NS NS NS
P:5 ratio NS NS NS NS
Cl NS NS N3 NS
CSI NG NS NS NS
Keys score NS NS NS NS
Hegsted scote NS NS NS NS
Sugar(g) NS 0.012 NS NS
Fiber{g) 0,041 0.021 NS NS

Aol oA $HY 9 A e BAlAH AolR A nge ZANIAY BRaFe 247}

E-g 28 A F old 2 2= & 2 Scored| 20.8741 2} 20,304 don, HFBMI= Y zZtzt

el FeiZQ AolE RolA gokew, YR AR 22.33% 20.28¢|%ict. BMI 25 o2 Wigke 2
A AHFwel alolME ] teA Tkl frej#el A} o, A F 13.1%, AR F 7.1%7) Bier

o] & HolA] g
FY3} ol

2oty &

ket 9]
13 e 2]
felA] #9421 Aolg Bold

oAz FEwe A o]

i

RE A=
e3ltH(Table 9).
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& ake] 2,166.20kcal, oj&hale] 1,793.60kcal
24 3= kA ae] i WRge @
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Axg] vEEe 2oz ey, A9 A543
2o g 747} 35,187 32.46g0 2 S gk 4
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Vol. 11, No. 6(1998} qEEe) A 48 Heis) Al % f e g A 655

24.70%, 25.79%2M @A vl B 5% ©)% UA g8 e Ech 1 Be Folglet A o
Bol fdlele Ao Geod, gud yage A 29 9ee B oA F99l deknc
A= wEolunh. ZapAe] g3 Jilale] BFE 49 oz AE %Lol H HR32, HEHH
of 8RAko]] W] e k& dFIaL Ao, otk W EalAbe] HFEE v Belka, AL evA @
AR Aol E HATLS AR AU g B2 oA AeE 5o 389 ong 4
H-E2 AT 49 ojghale] W] e kg AE %, EZAA I 2w 4] 4l
AR ATt SUsEE) YRAFL PN Bk
o] 205.40mg, «aHlle] 250 G6mgl =M u|= HF )
Agsiek ¥ 43987} A 300mee) 24 HazH
skath PiSHlE Y RE 1012 E4 Yo} ¥3)
Auke] =722 v Eleth Su2EHE X4 2 1. Millar, W. J. and Stephens, T. : The Prevalence
f overweight and obesity in Britain, Canada and
= ) x| 2 UE N
Fe| 28 &L A e WEAe] 91,003 33.24 United States, Awr. J. Public Healih, 77, 3841
ZH el uch B4 wgke ) Keys scores) Heg- (1987).
sted scorew ©1 Zhel) Afo]E HolA] HFiTh, 1Y 2 7RE, A, 39 AR 2 -5 -2 dLE
gkl (o-Ho]2e W duR] K&e] Wi ¢ #1837 (1979~199613) ¥dke walie] 2 v
- 2o} Zrtekat, 2= 9kshE]A), 30, 332~ 839 {1997).
]—.A z g
A 2 961 65 keal /dayst 2,236.69keal / 3. Johnson, M. L., Burke, B. S. and Mager, J. : Rel-
day®l.oH, FEAEE FEde] 2,083.92kcal, ative importance of inactivity and overeating in
aghllo] 1, 770 G0kcalsd 7] o &of ouA] d8e the energy balance of obese high school girls, Am.
1§ =7} So] 7Eg Jeheon], Wakao] of 3t J. Clin. Nutr., 4, 37~44 (1856).
Aol s WA 2 2o e FEL UERRL 4, B;oxhgnellt, K. D, 1 TF& psfychology ;land phzsitoiogty
5 - o of obesity: implication for screening and treat-
13113':]74 M‘g =& =T ti']—}'g (1009/ Ol 7}&]“‘?— &5 ment, J. Am. Diet Assoc., 84, 406~414 (1584).
(1.4~3.0 kcal /kg /hr) o] Fo3a 3ied, & 5. Guthrie, H, : Introductory Nutrition. {5th ed.).
Ex 2%(3.1~5.3 keal /kg /hr) o] 229 (17%), St. Louis, Moshy College Publishing, 111 (1983).
187 A B (5.4~7.4 kea kg /hr) 7 AA§ 6. Groff, J. L., Gropper, 8. 3. and Hunt, 8. M. :
9% (=7.5keal /kg /hr)ole 27} 57 (4%) 3 8 Advanced Nutrition and Human Metabolism (2nd
cal /&g /hr /o= @ ed.). San Francisco, West Publishing Company,
5 (6% ) 9re] Aoiglar ik o)A L Wi R o 467 (1993).
Fol 39, 7E g5 Wl 100%1 2esla 9l 7. Swinburn, B, A. and Ravussiy, E. : Energy and
= wke]Al FAEe 2% (3 2H) 33%8) 3%), A micronutrient melabolism, Bailher's Clin. Endocrin-
s SHE (R0} 0%) B Ak D (129} 4%) 0 ol. Metab., 8, 527-548 (1994),
?j 1:(8/62“0/11_; i ]5] (1% 4%) 2.2 8. Miller, W, C., Niederpruem, M. G., Wallace, J. P.
R AR e R R R R and Linderman, A, K. : Dietary fat sugar and fib-
Aoj7y 27 Vet gAY e 85 9 er pradict body fat content. J. Am. Diei. Assoc., 94,
9 oA A&, z2ei2 AF A7) oA FEe| 612~615 (1994},
2 ] wrS 2= uly, o dhAle] Ao gEike] 2y 0, Keys, A., Anderson, ]. T. and Grande, F. : Ser-

urn cholesterol response to changes in the diet. 1.
Iodine value of dietary fat versus 25-F. Metab-
olism, 14, 747~758 {1965).

wpjsiel 43 AL oA FRE ARRE A
o7 Helrh A2 dux] 39 W SUsEL B

_:

o =] g3l A E vEl JE= BMIZ) 2 10, Hegsted, M. D., McGandy, R. B., Mevers, M. L.

HlE]A A Ee] 43 ere o e Aoz Uit A and Stare, F. J. : Quantitative effects of dietary

o] %) FEO) W SIS B g7 FEel I]e_:,t gglsf;g;rléz(é;sterol mmen, Am. J, Clhn. Nuir.,

SISl wlE ZapAR gl v gk Clst 11, Zilversmmt D. B. : Choleslerol index of foods, teac-
CSIx ¢zl Eﬂ gkeh, e Al o= FEel hing tool for fal-modified diets, J. Am. Diet.

H A EL YrHE A e 2 o] g3l Assec., 74, 562565 (1979).

12, Conner, 8. L., Gustafson, J. R., Artaud - Wild, S.
M,, Classic-Kehn, C, J. and Connor, W, E, : The

=

Bagel vd o el gA%E A 9
= Lo
Keys scores} Hegsted scoresz 23[% W& FF cholesterol-saturated fat index for corenary pre-

L gl A R FE o sde He] 7l vention: background, use, and a comprehensive
SGEAME T e A3 ko] Bokoew o]AL Ay o table of foods, JF. Am. Diet. Assoc., 83, B07 816

F



13.

14.

15.

L6.

18.

19.

20.

21.

o

{1989).

Haffner. S. M., Knapp. J. A., Hazuda, H. P,
Stern, M. P. and Young, E. A, : Diestary intake
of macronutrients among Mexican, Americans
and Anglo Americans; the San Antonio heart
study, Am. J. Clin. Nutr., 42, 1266—1275 (1985).
Briefel, R. R., McDhowell, M. A., Alaimo, K.,
Caughtman, C, C., Bishof. A. 1., Carroll, M. D.
and Johnson, C. L. : Total energy intake of the
. 8. population; The third national health and
nutrition examination survey, 1988~1891. Am. J.
Clin. Nutr., 62{suppl), $1072-51080 (1995)}.

Sneed, J. and Holdt, C, 3, : Many factors influ-
ence college students' eating patterns. J. Am.
Diet. Assoc., 81, 13801388 {1991),

Linder, M, C, : Energy metabolism, intake and
expenditure, In Linder MC, ed. Nutritional bio-
chemistry and metabolism: with clinical applica-
tions{?nd ed). New York, Elsevier Science pubhs-
hung company, 276~~304 (1591).

. Caspersen, C. J. and Powell, K. E. : Christenson

GM, physical activity, exercise, and physical fit-
ness; definitions and distinctions for health-re-
lated reserch, Pub. Health Rep., 100, 126—~130
(1983),

Hensley, L. I,, Ainsworth, B, E, and Ansorge, C,
J. 1 Assessment of physical activity, J. Phys. Edu.
Recre. Dance, 64, b6~—64 (1993),

Zurlo, V., Ferraro, R. T., Fontvielle, A, M_, Ris-
ing, R., Bogardus, C. and Ravussin, E. : Spon-
taneous physical activity and chesity, cross-sec-
tional and longitudinal studies m Pima Indians.
Am. J. Physiol., 263, E96-E300 (1992).

Troyer, D., Ullrich, 1. H., Yeater, R. A. and Haop-
ewell, R. : Physical activity and condition, diet-
ary habits and serum lipids in second-vear medi-
cal students. J. Am. College Nuwrr., 9, 303307
(1580).

Gibson, R. S, @ Nutntional assessment; a labora-

2

22.

23.

24

25,

26.

27.

28.

29.

30.

31

SRR DO

tory manual. New York, Oxford Universily Press,
8~10 (1993).

McWilliams, M. : Living nutriticn, (4th ed) Can-
ada, John Wiley & Sons, Inc (1984).

Zilversmut, D. B. : Cholesterol index of foods;
teaching tool for fat-modified diets. J. Am. Diet.
Assoc., T4, H62~565 {1979).

HHBAR g Sl A A, BOsa] R
Hla-g3t, (1996).

F=A e " oo Rl d9AFAF (AR AL
FobRs AFEThal, AE, (1995).

A= WEAES AE AREE] Xolgt dhdx) H
A g Ak IH 2AAT, Y g g,
23, 219224 (1954),

Tam, C. F., Martinez, E,, Tsai, S., Chang, L. C.,
Celdron, L., Davis, K. and Yeh, I. L. : A com-
parison of dietary atherogenesities, energy hal-
ance and physical activity levels of male and fe-
male college students, Nutr. Res., 16, 18611880
(1596).

A EE - AREte 0 S5 gAY
. O YEEE, 21,
23~45 (1994).

American Heart Association, : Dietary guidelines
for healthy American adults; a statement for
physicians and health professionals by the Nu-
trition Committee. Dallas, TX: American Heart
Association {1986),

Public Health Service. : Healthy Peaple 2000;
national health promotion and disease prevention
objectives, Washington, DC: U.S department of
health and human services, DHHS Pub. no.
(PHS) 91-50213 (1990).

Rush, K. L. and Sexsmith, ], R. : Energy balance
of nutrition and activity in a group of nursing
students. Can. J. Res., 26, 5569 (1554),

{1908 11 239 H4)



