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ABSTRACT

The purpose of this study was to analyze the relations among the three factors: 1) characteristics of family, 2) nutrient intake
status and 3) academic achievements. The subjects in this study were 7,698 boys and girls attending primary, middle and high
schools in South Korea. The questionnaire was made and distributed to the student to answer the questions about family
background and food intake status. Food intake frequency method was used to examine nutrient intake status. Academic
achievement results of last semester were taken from students school records. Followings are the results of the study:1. Most of the
mean nutrient intakes were above the Korean recommended dietary allowances. However, calcium, iron, and vitamin A intakes
were below the Korean recommended dietary allowances. Therefore, it is recommended to increase the intake of these nutrients in
these students to meet the RDA. 2. Total amounts of food intake were decreasing in higher grades and food intake of boys was
higher than that of girls. 3. Educational period of parents and economic status of family had great influences on student's academic
achievement and nutritional status. The students with parents of higher education and higher economic status had better academic
achievement and balanced nutritional status. 4. When students were divided into three groups with respect to the percentage of
recommended nutricnt intake, the group with nutrient intake of 75— 125% of RDA achieved better academic achievement than
other groups. In conclusion, educational length and economic status of parents and optimal intake of nutrients(75 — 125% of RDA)
by students significantly affected academic achievements of the students. (Korean J Nutrition 32(6) : 691~704, 1999)

KEY WORDS: nutrient intake status, academic achievement, characteristics of family, econormic status.
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Table 1. Distribution of subjects(number)

School Elementary school Middle school High school

Total ] Total ) Total i Total

k Boys Girls (Class,School) Boys Girls (Class,School) Boys Girls (Class,5chool)
Seoul 3470 579 492 1071(28, 6) 596 541 1137(28, 5) 582 680 1262(25, 4)
Pusan 1936 317 305 622(16, 3) 264 258 522013, 2) 492 300 792(16, 3)
Inchon 369 64 62 126( 3, 1) 57 81 138( 3, 1) 51 54 105( 2, 1)
Daejon 523 70 72 142( 4, 2) 86 87 173( 4, 2) 100 108 208( 4, 2)
Kungki 433 66 75 141( 4, 1) 84 113 197( 5, 1) 50 45 95(2, 1)
Kangnung 340 54 64 118( 3, 1) 78 56 13403, 1) 45 43 88(2, 1)
Jeanju 356 77 54 13103, 1) 74 61 135( 3, 1) 49 41 90( 2, 1)
Jaeju 271 44 40 84( 2, 1) 43 45 88(2, 1) 49 50 99 2, 1)
Total 7698 1271 1164 2435(63,16) 1282 1242 2524(61,14) 1418 1321 2739(55,14)
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Table 2. Parents agelyear)

School Elementary school Middle school High school
Parents Boys Girls Bays Girls Boys Girls
Father 41.9 £ 4.0" 41.8 + 3.5 447 £ 4.0 445 £ 39 48.1 £+ 4.1 48.1 £ 39
Mother 386 + 34 38.7 £ 34 414 £+ 3.5 41.2 + 34 44,1 £ 3.6%** 444 £ 35
1) Mean + 5D
**+: Significantly different between boys and girls in high school by t-test(p < 0.001)
Table 3. Family type, Family Economic status and Parents education{number)(%)
School Elementary school Middle school High school y
Factor Boys Girls Boys Girls Boys Girls *
Family Nuclear family" 1086(89.4) 982(90.2) 1055(90.3) 1042(91.1) 1197(90.3) 1109(92.3) 39 ns
type Extended family™ 129(10.6)  107( 9.8) 113( 9.7) 102( 8.9) 128( 9.7) 93( 7.7)
Family High 184(19.2) 154(17.9) T11(11.4) 84( 8.5) 60( 5.1) 48( 4.4)
economic  Middle 739(77.3)  693(80.6) 810(83.3) 878(88.7) 1002(85.6)  1011(92.8) 227.a*
status Low 33( 3.5) 13( 1.5) 51( 5.2) 28( 2.8) 109( 9.3) 31( 2.8)
No schooling 2(0.2) 1 0.1) 0( 0.0 1( 0.1) 4( 0.3) 1(0.1)
Father's Elernentary school 15( 1.6) 13( 1.5) 20( 2.1) 27( 2.8) 50( 4.1) 19( 1.7) o140
education Middle school 53(5.6) 41047 90( 9.5) 66( 6.7) 127(10.5) 62( 5.6) :
High school 351(37.3) 347(39.7) 400(42.2) 448(45.8) 582(48.0) 516(46.2)
Over University 519(55.2) 471(54.0) 437(46.1) 437(44.6) 449(37.0) 519(46.5)
No schooling 4( 0.4) 2( 0.2) 0( 0.0 2(0.2) 1(0.1) 5( 0.4)
Mother's Elermentary school 17( 1.8) 18( 2.1) 34( 3.6) 39( 4.0) 87( 7.1) 39( 3.4) Spamn
education Middle school 68( 7.4)  83( 9.5 143(15.1) 134(13.6) 266(21.6)  151(13.3) .
High school 456{(49.4) 430(49.0) 479(50.7) 524(53.1) 675(54.7) 691(60.7)
Over University 379(41.0) 344(39.2) 288(30.5) 288(29.2) 205(16.6) 252(22.1)

1) Nuclear family: Parents and Children
*. Significantly different among schools by x*test(p < 0.05)
n.s: not significantly different among schools
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2) Extended family: Grandparents, Parents and Children
**: Significantly different among schools by ¥*testp < 0.01)
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Table 4. Nutrient intake status of students

HEEEBEEE 3200 : 691~704, 1999/695

School Elementary school Middle school High school

Nutrients Boys Girls Boys Girls Boys Girls
Energy(Kcal)T 2533.4 + 1148.8"™* 22777 £ 1051.5 2686.3 £ 1084.7*** 2343.8 + 948.0 25229 = §50.3*** 21019 £ 803.4
Protein(g)T 881 £ 483 80.0 =+ 447 932 £ 44.7% 8§24 £ 405 85.2 + 34.3% 735 + 333
Fat(g)f 633 £ 36.9%* 57.32 + 3412 693 £ 359% 615+ 31.2 62.7 = 2B.3%** 532+ 257
Carbohydrate(g)' 3813 = 161.4*** 3413 + 1439 398.8 £ 153.6™* 3449 + 131.7 382.3 + 122.0%* 3150 £ 1139
Ca(mg)’ 805.8 + 478.0* 7541 + 4277 814.6 = 447.0"* 7541 + 3993 759.7 £ 360.3%*+ 692.5 £ 3474
Fe(mg)’ 154 + 9,8%* 142 =+ 9.3 16.1 + 9.0+ 147+ 80 142 = 6.9% 131 &£ 69
Vit A(R.E)T 539.6 + 477.3* 5099 + 4147 506.8 + 385.4% 489.6 + 348.2 459.1 £ 302.5* 452.1 £ 350.8
Thiamin(mg)* 16 &£ 09% 15 £ 08 1.7 + 0.8%% 15+ 08 1.5+ 0.6%* 14+ 06
Rivoflavin(mg)" 18 £ 1.0 1.6 =+ 09 1.8 £ 0.9+ 1.7+ 08 1.7 £ Q7% 1.5+ 07
Niacin(mg)1 19.0 £ 11.0% 174 + 104 194 = 9.9+ 177 £ 93 17.2 £ 7.6%* 160 76
Vit C(mg)* 1606 £ 149.2 157.6 + 1339 1543 £ 131.8* 160.8 £ 122.6 1303 £ 91.1* 143.0 £ 935
1) Mean x 5D

*: Significantly different between boys and girls by t-test(p < 0.05)
wex: Sianificantly different between boys and girls by t-test(p < 0.001)
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*+: Significantly different between boys and girls by t-test(p < 0.01)
1 : Significantly different among schools by ANOVA-test(p < 0.05)

Fig. 1. Mean daily nutrient intake as per-
centage of the RDA-Elementary school. *:
Significantly different between boys and
girls by t-test(p < 0.05), *: Significantly
different between boys and girls by t-test
(p < 0.01), ***: Significantly different be-
tween boys and girls by ttesa(p < 0.007).

Fig. 2. Mean daily nutrient intake as per-
centage of the RDA-Middle school. *: Sig-
nificantly different between boys and gi-
rls by t-test(p < 0.05), **: Significantly dif-
ferent between boys and girls by ttest(p
< 0.01), ***: Significantly different betw-
een boys and girls by ttesa(p < 0.001).

Fig. 3. Mean daily nutrient intake as per-
centage of the RDA-High school. *: Sis-
nificantly different between boys and gi-
tls by ttest(p < 0.05), **: Significantly dif-
ferent between boys and girls by t-test(p
£ 0.01), **: Significantly different betw-
een boys and girls by t-tesa(p < 0.001).
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Table 5. Percentage distribution of energy nutrients

School Elementary school Middle school High school
Ratio(%) Boys Girls Boys Girls Boys Girls
Carbohydrate? 613 £ 7.5" 61.1 £ 71 60.2 + 7.2* 59.6 + 6.8 61.2 & 6.0%* 60.6 =+ 6.0
Protein 136 £ 27 137 £ 25 13.7 + 24 13.8 + 24 13.4 £ 2.0%+ 138 + 2.2
Fat' 218 + 5.5 218+ 52 226 + 54* 231 £ 50 219 £ 4.7 223 £ 45
1) Mean £ SD
*: Significantly different between boys and girls by ttest(p < 0.05) #*: Significantly different between boys and girls by t-test(p < 0.01)

*#+: Gignificantly different between boys and girls by ttest(p < 0.001) t : Significantly different among schools by ANOVA-test(p < 0.05)

Table 6. Food Intakes of the students(g)

School Elementary school Middle school High school
Food Boys Girls Boys Girls Boys Girls
Meatt 11 61.5+ 62.5%* 522+ 54.8 77.8+ 6B.1** 63.0+ 56.6 645 + B1.1*%* 507 + 44.2
Fish'T* 283+ 43.1 264 + 37.1 240+ 35.4* 2754 375 18.1 + 25.8* 210+ 313
Shellfish™ T 33+ 92 31+ 89 33+ 94 29+ 73 194+ 53 19+ 56
Processed seafood™ ™™ 21.1+ 30.8 21.2 + 28.7 227+ 277 218+ 263 195+ 226 18.0 + 22.5
Egg't1 2224 222 203 4+ 21.0 239+ 215 235+ 19.6 232+ 19.4% 189+ 163
Poultry® T ¥ 133+ 222 122+ 187 125+ 198 103+ 164 80+ 146 76 119
Milk 168.9 + 132.7**  154.0+ 118.3 1707 £ 149.2%* 1401 £ 133.7  183.3 £ 147.0"* 1373 £ 128.7
Dairy product™ 1 9.8 + 99.7 90.5 + 80.7 94.8 £ 93.2* 872+ 772 78.0 + 81.9 73.7 £ 66.7
Anchovy ' 159+ 21.7+ 13.8 + 185 173+ 208 158 £ 18.0 164+ 185%* 141+ 16.1
Animal fat 06+ 1.8 06+ 16 06+ 1.6 05+ 13 05+ 1.3 05+ 14
Animal food total 1T 431.8 + 275.4** 3942 4 2459  447.6 - 274.5%* 3926 + 243.8 4134 + 234.9%* 3437 + 208.0
(%) 256 25.2 26.2 250 26.6 244
Legumes 322+ 369%+ 273+ 287 30.8 £ 314** 261+ 263 294+ 273% 266+ 26.2
Green vegetables 50.5 £ 55.3 463+ 493 50.4 £ 51.5 47.8 + 44.1 488 + 383 457 + 459
White vepetables 1453+ 113.5 13731019 1468 = 1027 1445+ 94.4 1492 + 88.3** 138.8 + 88.1
Yellow vegetables™ ™' 625+ 91.9 60.9 £ 86.0 524+ 80.2 55.1 = 86.0 381 % 66.2 422+ 746
Seaweeds' 11 13.1 4+ 205 12.8+ 220 9.4+ 15.1 9.2+ 140 72+ 109 7.2+ 109
Mushrooms™ T 9.8 £ 215+ 7.8+ 18.1 8.8+ 19.8* 7.2+ 13.5 63+ 12.8* 7.9+ 163
Fruits? 17 3849 £ 4128 389.9 = 366.5  354.7 &£ 372.8* 386.7 + 344.2 2855+ 258.0** 3439 + 268.2
Grains 2215 £ 107.9** 1835+ 86.9 230.5 £ 108.2%** 1736 + 874 2403 £ 93.2** 1658 % 72.6
Noddles' 1 100.7 + 109.9** 851 %+ 82.2 117.5 £ 101.3** 922+ 825 98.4 + 82.6* 675+ 68.2
Bakery™ 11 463+ 489 47.1+ 496 549+ 528 54.1 + 535 55.5 + 53.5 52.0 + 48.8
Ricecakes™ ! 6.1+ 17.7 52+ 149 42+ 135 43+ 188 1.8+ 7.5+ 29+ 140
Potatoes " T 329+ 453 327 £ 426 313+ 424 325 % 403 264+ 349" 324+ 383
Starchest 1Y 3.5+ &IF 31+ 49 434+ 59 34+ 49 35+ 46 28+ 44
Sugars® 17 129+ 17.4 13.0+ 156 13.5+ 150 143 % 150 11.4 £ 14.0% 929+ 11.5
Plant fatt 69+ 79* 60+ 7.3 69 72 58+ 6.1 53+ 53% 424+ 46
Plant food total™*t  1129.0 + 731.6* 1058.0 + 641.0 1116.5 + 634.8* 1057.0 + 579.1  1007.2 =+ 457.4* 949.7 + 479.2
(%) 66.9 67.8 68.2 67.4 64.7 67.5
Beverages' T 64.8 £ 79.9* 522+ 63.6 846+ 879" 602+615 913+ 86.3** 598+ 749
Seasonings' T1 98+ 11.1*™ 81+ 92 105 £ 100** 92+ 90 9.1+ 8.1 85+ 79
Others totalt? 1273 £ 123.5** 109.3 + 1044  144.8 £ 122.9*** 1183 + 952 136.1 &+ 108.0*** 114.2 £ 104.4
1) Mean £ SD
*: Significantly different between boys and girls by t-test(p < 0.05) **: Significantly different between boys and girls by t-test(p < 0.01)

e Significantly different between boys and girls by ttest(p < 0.001) t ¢ Significantly different among schools by ANOVA test(p < 0.05)
t t : Significantly different among schools by ANOVA test(p < 0.01)
1 1 t: Significantly different among schools by ANOVA test(p < 0.001)
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School Elementary school Middle school High school

Items Boys Girls Boys Girls Boys Girls
Ethics 425 4+ 0.73"* 454 4+ 0.66 3.01 £ 1.38%** 340 £ 1.28 2.93 £ 1371 322 + 1.26
Korean 3.70 £ 1.05%** 4.08 £ 0.96 271 £ 1.31%%* 315 £ 1.28 2.63 + 1.00%** 292 + 0.99
Mathematics 365 + 1.29 3.62 + 1.30 297 = 1.51 299 + 1.44 2.61 = 1.18%* 279 = 1.16
Social studies 3.62 £ 1.14%* 381 £1.07 2.80 + 1.45 290 + 1.42 2.73 & 1171w 2.88 £ 1.15
Natural science 3.83 + 1.02%+ 399 + 0.98 2.90 + 1.41% 3.08 + 1.36 2.76 £ 1.07%* 2895 £ 1.13
Physics 4.28 + 0.71 425 + 0.71 3.60 £ 081 3.58 £ 0.80 3.42 £ 0.90%+* 355 + 0.88
Music 3.88 £ 0.59%** 4.44 + 0.71 2.94 4 1.25% 359 £ 1.12 3.53 £ 0.95%* 3.78 +£ 1.04
Art 3.87 £ 0.81%* 437 £ 071 3.32 &+ 1.05% 3.84 £ 090 3.69 + 0.77 372 + 0.82
Practical course 3.96 £ 0.91%** 426 £ 0.81 2.87 £ 1.33%*+ 3.39 + 1.25 2.89 + 1.16%** 3.04 + 1.20
English 0.00 £ 0.00 0.00 4+ 0.00 3.06 & 1.53%** 333 X149 2.84 £ 1.25% 297 £ 1.24
Average 3.90 + 0.72%* 415+ 0.66  3.02 £ 101%™ 333 103 294 £ 0.83%* 3.4+ 0.83
1) Mean & 5D

**: Significantly different between boys and girls by ttest(p < 0.01)

= Significantly different between boys and girls by t-test(p < 0.001)

Table 8. Pearsons's correlation coefficients(r) between environmental factors and nutrient intakes

School Nutrients Energy Protein Fat Carbohydrate C P F.
Faclor (Kcal) (® ® ® ratio ratio ratio
Elementary Family Economic status” — 0.077** 0.093** 0.092*+ 0.058* ~0.,103* 0.112%+ 0.092%*
school Father's education -0.086**  —0.055* ~0.055* -0.104** - 0.065* 0.101* 0.049
Mother's education -0.053* -0.025 -0.019 -0.074**  —-0.076 0.092** 0.071%+
Family Economic status 0.085* 0170 0.112%+ 0.053* - 0.134% 0.115% 0121
Middle Father's education 0.083** 0.115%* 0.159* 0.024 ~0.234% 0.146%¢ 0.243**
school Mother's education 0.076** 0.116** 0.157* 0.012 ~0.232% 0.154%* 0.236**
Family Economic status 0.013 0.026 0.012 0.010 -0.018 0.041 0.014
High Father's education 0.035 0.062** 0.099*  -0.008 -0.162* 0.101%+ 0.171%*
school Mother's education 0.048* 0.079** 0.111% 0.002 —0.175% 0.114* 0.183**

1) Family Economic status: High(3), Middle(2), Low(1)
*=*: p < 0.01 *:p < 005

Table 9. Pearsons's correlation coefficients(r) between environmen-
tal factors and academic achievement

Academic
achievement

Academic achievement

Elementary Middle High
Factor school school school
Family Economic status”  0.088** 0.091** 0.015
Father's education 0.276%* 0.3071* 0.093*
Mother's education 0.233*+ 0.279*+ 0.066**

1) Family Economic status: High(3), Middle(2), Low(1)
C*rp <001
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Table 10. Pearsons's correlation coefficients(r) between food intakes and academic achievement

i i It Ca Fe i
seponutrients E(;i;gl)y Prc(’;'" '(:;)t Carb"(:)yd e e ) \(/;S Thiamin Riboflavin Niacin Vit C
Elementary Boys -0.108** -0.071* -0.084** -0.117** 0014 -0.060 -0.006 -0.063* =-0.010 -0.091** -0.030
school Girls  —0.147% -0.129% -0.128* -0.149** -0.069* -0.130* -0.101* -0.110*" -0.085* -0.141% ~0.076*
Middle Boys -0.070* -0.039 -0.01 =001 0066 -0.023 0057 -0.017 0.046 -0.067*  0.003
school Girls  -0.067* -0.020 -0.012 0101 0.041 -0.034 0.004 0.000 0.033 -0.059 -0.010
High Boys -0.099** -0.054 -0.096* -0.101** -0028 -0.054 -0.003 -0.061* -0.046 -0.064* -0.034
school Girls -0.063* -0.038 -0.067* -0.059 ~0.011 -0.049 -0.002 -0.037 -0.030 -0.064* -0.022
**: p < 0.01 *: p < 005
Table 11. Academic achievement of the subjects according to % RDA of energy intake
Academic Elementary school Middle school High school
achievement Academic achievement Academic achievement Academic achievement
% of RDA Boys Girls Boys Girls Boys Girls
< 75% of RDA” 3.98 + 072 431 £ 0.52° 295 + 115 342+ 099  3.04 + 084" 3.18 £ 0.76%
75-125% of RDA  3.98 £ 0.70° 421 + 0.64° 3.22 +1.09° 399 + 0.98 2.98 + 0.82° 3.21 + 0.82°
> 125% of RDA 3.84 + 0.68° 408 + 0.69° 2.901 + 1.09" 332 +1.03 2.78 + 0.84° 3.07 £ 0.85"
Total 3.93 + 0.707 4.18 + 0.64 306 &+ 1.1 3.37 + 1.00 2.96 + 0.83 3.18 + 0.81
1) RDA: Recommended Dietary Allowances for Korean 6th ed 2) Mean + 5D
3) Different alphabets in the same column are significantly different by duncan test(p < 0.05) 4} ns: not significant
Table 12. Academic achievement of the subjects according to % RDA of protein
Academic Elementary school Middle school High school
achievernent Academic achievement Academic achievement Academic achievement
% of RDA Boys Girls Boys Girls Boys Girls
< 75% of RDA 3.91 £ 070™ 428 + 054 288 £ 1.13° 3.42 £ 101™ 300 + 079"  3.19 + 0.74"™
75-125% of RDA 400 + 0.72% 422 + 063° 3.19 + 1.10° 332+ 097 2.97 + 0.82 3.7 £ 081
> 125% of RDA 390 + 0.68 4.10 £ 0.68° 3.02 + 1.10° 340 £ 1.03 292 4+ 0.87 3.17 + 0.87
Total 3.93 £ 070 4.8 + 0.64 3.06 = 1.11 3.37 + 1.00 296 x 083 3.8 £ 0.81
1) Mean £ SD 2) ns: not significant

3) Different alphabets in the sarne column are significantly different by duncan test(p < 0.05)
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Table 13. Academic achievement of the subjects according to % RDA of vitamin A intake

Academic Elementary school Middle school High school
achievement Academic achievement Academic achievement Academic achievement
% of RDA Boys Girls Boys Girls Boys Girls
< 75% of RDA 3.92 + 070" 423 x 058 303 + 1.10% 3.37 + 097™ 297 £ 0.81% 3.17 + 0.80™
75-125% of RDA 3.96 + 0.68" 417 + 067° 314 £ 1.2 342 +1.05 298 = 0.89 3.21 + 0.86
> 125% of RDA 392 + 070 405 + 0.75° 3.09 +1.13 3.30 £ 1.08 290 £ 0.85 3.15 £ 0.83
Total 393 £ 0.70 4.18 + 0.64 3.06 £ 1.1 3.37 £ 1.00 2.96 £ 0.83 3.18 + 0.81
1) Mean % SD 2) ns: not significant
3) Different alphabets in the same column are significantly different by duncan test(p < 0.05)
Table 14. Academic achievement of the subjects according to % RDA of Iron intake
Academic Elementary school Middle school High school
achievement Academic achievement Academic achievement Academic achievermnent
% of RDA Boys Girls Boys Girls Boys Girls
< 75% of RDA 396 + 073" 424 + 060" 306 + 1.12° 336+ 099" 299 + 081  3.17 + 0.78
75-125% of RDA 3.95 + 0.68" 412 £ 0.67° 3.14 + 1.09" 340 £ 1.00 293 £ 0.85 322 + 0.86°
> 125% of RDA 3.89 £ 0.69 4.07 + 0.72° 295 + 1.13° 3.34 £ 1.06 291 + 0.85 3.00 £ 0.85°
Total 3.93 + 070 418 £ 0.64 3.06 £ 1.11 337 £1.00 2.96 + 0.83 318 + 0.81
1) Mean £ SD 2) ns: not significant
3) Different alphabets in the same column are significantly different by duncan test(p < 0.05)
Table 15. Academic achievement of the subjects according to % RDA of Ca intake
Academic Elementary school Middle school High school
achievement Academic achievement Academic achievement Academic achievement
% of RDA Boys Girls Boys Girls Boys Girls
< 75% of RDA 3.92 + 072"% 422 £ 057 293 + 1.12° 3.31 £ 0.98™ 299 + 0.79"™ 3.4 £+ 0.79"
75—125% of RDA 395 + 0.68" 418 + 0.68% 322 + 1.07"° 338 +1.02 292 £ 0.85 3.22 £ 085
> 125% of RDA 3.93 £ 0.69 410 + 0.71° 3.06 + 1.14* 3.47 £ 1.02 297 + 0.89 3.18 £ 0.80
Total 3.93 £ 0.70 4.18 £ 0.64 306 £1.11 337 + 1.00 296 £ 0.83 3.18 + 0.81
1) Mean + SD 2) ns: not significant

3) Different alphabets in the same column are significantly different by duncan test(p < 0.05)
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