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Figure 1. Participation in investigation about the association between mother's nutrition knowledge and junior high school student's milk and nutrient intake adequacy
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Figure 2. Participation in investigation about the association between father's nutrition knowledge and junior high school student's milk and nutrient intake adequacy
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Table 1. Characteristics of study male and female participants categorized into High and Low groups by mother's nutrition knowledge level

Male Female
High Low p High Low p
(n=63) (n=67) (n=78) (n=80)
Children
Age (years), Mean, SD 13.2 1.0 13.0 1.0 0.457 13.3 0.9 13.0 1.0 0.054
Body height (cm), Mean, SD 158.4 105 158.9 9.7 0.924 155.0 6.0 154.2 6.7 0.389
Body weight (kg), Mean, SD 45.4 8.0 46.7 9.8 0.409 45.1 75 445 7.8 0.637
Body mass index (kg/m?), Mean, SD 18.0 1.9 18.4 24 0288 18.7 25 18.7 25 0.909
Energy intake (kcal/day), Mean, SD 2750 728 2592 720 0.218 2116 545 2242 620 0.176
Number of days exercising, n, % 0.309 0.262
Everyday 41 65.1 37 55.2 38 48.7 46 575
4-6 days/week 16 254 14 20.9 16 20.5 17 213
2-3 days/week 2 3.2 6 9.0 5 6.4 8 10.0
1 day/week 2 3.2 5 7.5 6 7.7 2 25
Never 2 3.2 5 7.5 13 16.7 7 8.8
Menstruation, n, % - 0.304
Yes 62 79.5 58 72.5
No 16 14.3 22 275
Annual household income, n, % 0.095 0.270
Less than 2,000,000 yen 2 3.2 2 3.0 5 6.4 5 6.3
2,000,000 yen to 6,000,000 yen 5 7.9 12 17.9 9 115 12 15.0
6,000,000 yen to 10,000,000 yen 27 42.9 35 52.2 29 37.2 39 48.8
More than 10,000,000 yen 29 46.0 18 26.9 35 449 24 30.0
Mother
Age (years), Mean, SD 45.0 4.1 45.2 43 0.793 45.1 3.7 46.2 6.1 0.194
Work status, n, % 0.137 0.650
Full-time 7 111 23 17.9 10 12.8 12 15.0
Part-time 29 46.0 39 58.2 42 53.8 37 46.3
Housewife 23 36.5 14 20.9 25 321 28 35.0
Others 4 6.3 2 3.0 1 13 3 3.8
Marriage status, n, % 0.599 0.182
Yes 60 95.2 65 97.0 77 98.7 76 95.0
No 3 4.8 2 3.0 1 13 4 5.0
Education level, n, % 0.686 0.003
University or higher 26 41.3 31 46.3 32 41.0 23 28.8
Junior college or vocational technical school 31 49.2 28 41.8 42 53.8 38 475
High school or junior high school 6 9.5 8 11.9 4 51 19 23.8
Number of children, n, % 0.661 0.147
1 11 16.4 11 175 16 20.5 24 30.0
2 38 67.2 45 60.3 51 65.4 40 50.0
More than 3 14 16.4 11 222 11 14.1 16 20.0
Nutrition knowledge questionnaire score, Mean, SD 91.1 10.0 58.4 16.0 <0.001 97.8 10.1 61.6 18.6 <0.001

SD, standard deviation.

The p values are shown for chi-square test for categorical variables and for independent t test for continuous variables between high and low groups among

male or female students or their mothers.
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Table 2. Daily nutrient intakes and prevalence of not meeting EAR and DG among 130 male junior high school students categorized into High and Low groups by mother's nutrition
knowledge level"

t H_igh Inadequacy§ L_O " Inadequacy§ it 1t
Reference value (n=57) ) (n=73) ) p p
Mean SD Mean SD
Nutrient with EAR
Protein (g) =50 87 16 0 86 16 0 0.852 -
Vitamin A (ugRAE)' =550 836 363 19.0 755 299 284 0.165 0.213
Vitamin B; (mg) =1.2 11 0.17 84.1 1.0 0.18 85.1 0.19 0.881
Vitamin B, (mg) =13 19 0.47 111 1.8 0.50 9.0 0.754 0.682
Niacin (mgNE)“ =12 18 4.2 6.3 17 4.4 9.0 0.343 0.577
Vitamin Bg (mg) =1.2 15 0.30 175 14 0.31 35.8 0.129 0.018
Vitamin By, (mg) =19 9.4 5.0 0 8.7 4.4 15 0.446 0.330
Folate (ug) =190 395 117 1.6 362 117 3.0 0.118 0.596
Vitamin C (mg) =80 135 56 143 119 51 26.9 0.096 0.077
Calcium (mg) =850 964 333 413 959 358 40.3 0.930 0.910
Magnesium (mg) =250 318 63 175 304 55 14.9 0.165 0.695
Iron (mg) =85 9.1 2.0 41.3 8.6 2.0 55.2 0.145 0.112
Zinc (mg) =8.0 11.0 15 3.2 10.9 14 3.0 0.675 0.950
Copper (mg) =0.7 14 0.20 0 13 021 0 0.204 -
Nutrient with DG

Fat (%energy) 20-30 31 9.3 413 30 10.2 40.3 0.620 0.910
Carbohydrate (%energy) 50-65 65 20.8 28.6 60 19.6 284 0.193 0.979
Total dietary fiber (g) >17 14 3.4 84.1 13 35 91.0 0.133 0.230
Sodium (salt-equivalent) (g) <8.0 12.2 29 95.2 12.2 3.0 92.5 0.898 0.522
Potassium (mg) >2600 2968 751 34.9 2836 672 35.8 0.292 0.915

DG, tentative dietary goal for preventing lifestyle-related disease; DRI, Dietary Reference Intakes; EAR, estimated average requirement; SD, standard deviation.

TAdjustment of reporting error was performed according to the following: Nutrient intake = reported nutrient intake / reported energy intake X estimated energy requirement. Niacin,
vitamin B,, calcium, iron, copper and sodium intakes were significantly different between girls eating school lunch with and without milk.

*DRIs for 12- to 14-year-old Japanese girls. The estimated energy requirement of physical activity level 1l is 2600 kcal/day.

§Percentage of participants whose nutrient intake did not meet DG or EAR of DRIs. Each nutrient intake was compared with each DRI value, using the cut-point methods.

' Sum of retinol, B-carotene/12, a-carotene/24, and cryptoxanthin/24.

' sum of niacin and protein/6000.

The p values are shown for independent t test to analyze difference between high and low groups.

The p values are shown for chi-square test to analyze differences in the prevalence of participants with inadequate nutrient intake between high and low groups
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Table 3. Daily nutrient intakes and prevalence of not meeting EAR and DG among 158 female junior high school students categorized into High and Low groups by mother's nutrition
knowledge level'

High 5 Low 5
Reference value’ (n=89) Inadeg/uacy (n=69) Inadeoq/uacy ++ pu
Mean SE ) Mean SE )
Nutrient with EAR
Protein (g) =45 80 2 0 80 2 0 0.942 -
Vitamin A (ugRAE)' >500 808 41 15.4 782 41 15.0 0.664 0.946
Vitamin B; (mg) =11 0.97 0.02 74.4 0.97 0.02 90.0 0.709 0.010
Vitamin B, (mg) =1.2 1.7 0.05 6.4 18 0.02 6.3 0.493 0.967
Niacin (mgNE)" =12 17 0.5 115 16 0.5 8.8 0.460 0.561
Vitamin Bg (mg) =11 1.4 0.03 15.4 13 0.03 18.8 0.385 0.574
Vitamin B;, (mg) =19 8.1 0.4 0 8.2 0.4 13 0.851 0.322
Folate (ng) =190 392 13 51 372 13 13 0.306 0.164
Vitamin C (mg) =80 133 5 10.3 127 5 15.0 0.449 0.370
Calcium (mg) =700 856 31 321 901 30 26.3 0.306 0.422
Magnesium (mg) =240 293 6 14.1 285 6 175 0.348 0.559
Iron (mg) =10.0 8.7 0.2 76.9 8.4 0.2 80.0 0.330 0.638
Zinc (mg) =7.0 9.9 0.2 0 9.7 0.1 13 0.366 0.322
Copper (mg) =0.6 1.3 0.02 0 12 0.22 0 0.046 -
Nutrient with DG

Fat (%energy) 20-30 29 1.0 55.1 32 1.0 63.8 0.041 0.270
Carbohydrate (%energy) 50-65 53 21 295 56 2.0 35.0 0.246 0.459
Total dietary fiber (g) 216 13 0.4 85.9 13 0.4 85.0 0.232 0.873
Sodium (salt-equivalent) (g) <7.0 117 0.3 98.7 11.4 0.3 97.5 0.452 0.575
Potassium (mg) 22400 2836 70 231 2756 69 25.0 0.426 0.777

DG, tentative dietary goal for preventing lifestyle-related disease; DRI, Dietary Reference Intakes; EAR, estimated average requirement; SE, standard error.

' Adjustment of reporting error was performed according to the following: Nutrient intake = reported nutrient intake / reported energy intake X estimated energy requirement.

¥ DRIs for 12- to 14-year-old Japanese girls. The estimated energy requirement of physical activity level I is 2400 kcal/day.

s Percentage of participants whose nutrient intake did not meet DG or EAR of DRIs. Each nutrient intake was compared with each DRI value, using the cut-point methods.

" Sum of retinol, B-carotene/12, a-carotene/24, and cryptoxanthin/24.

¥ sum of niacin and protein/6000.

™ The p values are shown for covariate analysis to analyze difference between high and low groups adjusted for confounding variables of mother's education level (university or high,
Junior college or vocational technical school and High school or junior high school).

" The p values are shown for a Mantel-Haenszel chi-square test to analyze differences in the prevalence of participants with inadequate nutrient intake between high and low groups
adjusted for confounding variables of mother's education level (university or high, Junior college or vocational technical school and High school or junior high school).
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Table 4. The number of nutrients with not-meeting DG and EAR among 288 junior high school students categorized into High and Low groups by mother's nutrition
knowledge level

Male Female
High Low + High Low i
(n=63) (n=67) P (n=78) (n=80) P
Mean SD Mean SD Mean SE Mean SE
Total number of nutrients not meeting EAR 2.6 2.2 31 24 0.172 2.7 0.2 2.7 0.2 0.875
Total number of nutrients not meeting DG 2.8 1.0 29 1.0 0821 29 0.1 3.1 01 0471

DG, tentative dietary goal for preventing lifestyle-related disease; DRI, Dietary Reference Intakes; EAR, estimated average requirement; SD, standard deviation; SE,
standard error.
" The p values are shown for independent t test to analyze difference between high and low groups among male students.

*The p values are shown for covariate analysis to analyze difference between hige and low groups among female students adjusted for confounding variables of
mother's education level (university or high, Junior college or vocational technical school and High school or junior high school).
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Table 5. Daily milk intakes among 288 junior high school students categorized into High and Low groups by mother's nutrition knowledge Ievel(g/lOOOkcaI)T

Male Female
High Low 1 High Low $
(n=63) (n=67) P (n=78) (n=80) P
Mean SD Mean SD Mean SE Mean SE
Milk 101.2 802 1105 106.6 0.576 80.5 9.7 103.7 9.6  0.096

SD, standard deviation; SE, standard error.
t Adjustment of reporting error was performed according to the following: Food group intake = reported food group intake / reportedenergy intake x 1000(kcal).
*The p values are shown for independent t test to analyze difference of food group intake between high and low groups.

5 The p values are shown for covariate analysis to analyze difference of food group intake between high and low groups adjusted for confounding variables of mother's
education level (university or high, Junior college or vocational technical school and High school or junior high school).
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Table 6. Characteristics of study male and female participants categorized into High and Low groups by father's nutrition knowledge level

Male Female
High Low p High Low p
(n=50) (n=51) (n=52) (n=49)
Children
Age (years), Mean, SD 13.0 1.0 13.0 1.1 0.999 133 1.0 12.9 09 0.023
Body height (cm), Mean, SD 157.3 9.8 158.6 99 0527 155.7 53 154.4 6.1 0272
Body weight (kg), Mean, SD 455 9.5 46.2 9.3 0.686 44.8 6.7 44.9 76 0928
Body mass index (kglmz)’ Mean, SD 18.2 25 18.2 2.1 0.973 184 2.3 18.8 2.6 0.495
Energy intake (kcal/day), Mean, SD 2710 722 2674 713 0.801 2225 633 2264 634  0.760
Number of days exercising, n, % 0.604 0.262
Everyday 30 60.0 35 68.6 23 44.2 26 53.1
4-6 days/week 9 18.0 10 19.6 11 21.2 8 16.3
2-3 days/week 5 10.0 3 5.9 5 9.6 7 14.3
1 day/week 2 4.0 2 3.9 3 5.8 1 2.0
Never 4 8.0 1 2.0 10 19.2 7 14.3
Menstruation, n, % - 0.123
Yes - - 42 80.8 33 67.3
No - - 10 19.2 16 32.7
Annual household income, n, % 0.642 0.078
2,000,000 yen to 6,000,000 yen 5 10.0 5 9.8 7 135 8 16.3
6,000,000 yen to 10,000,000 yen 24 48.0 20 39.2 20 385 28 57.1
More than 10,000,000 yen 21 42.0 26 51.0 25 48.1 13 26.5
Father
Age (years), Mean, SD 47.2 51 47.4 50 0849 47.8 43 47.9 49 0.870
Work status, n, % - 0.756
Full-time 48 96.0 51 100.0 48 92.3 46 9.4
Others 2 4.0 0 0 4 7.7 3 6.1
Marriage status, n, % - 0.966
Yes 50 100.0 51 100.0 51 98.1 48 98.0
No 0 0.0 0 0 1 19 1 2.0
Education level, n, % 0.880 0.119
University or higher 42 84.0 43 84.3 41 78.8 37 75.5
Junior college or vocational technical school 4 8.0 5 9.8 5 9.6 1 2.0
High school or junior high school 4 8.0 3 5.9 6 11.5 11 224
Number of children, n, % 0.324 0.930
1 14 28.0 8 15.7 15 28.8 13 26.5
2 29 58.0 35 68.6 31 59.6 31 63.3
More than 3 7 14.0 8 15.7 6 115 5 10.2
Nutrition knowledge questionnaire score, Mean, SD 84.8 12.1 41.2 146 <0.001 90.6 10.8 40.3 20.0 <0.001

SD, standard deviation.
The p values are shown for chi-square test for categorical variables and for independent t test for continuous variables between high and low groups among male or
female students or their fathers.
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Table 7. Daily nutrient intakes and prevalence of not meeting EAR and DG among bn 101 male junior high school students categorized into High and Low groups by father's nutrition
knowledge level”

High Low

Reference value! (n=50) Inadeg/uacyg (n=51) Inadeoq/uacy§ +F p”
Mean sD ) Mean SD %)
Nutrient with EAR
Protein (g) =50 85 13 0 86 15 0 0.609 -
Vitamin A (ugRAE)’ =550 800 407 24.0 760 259 235 0.554 0.956
Vitamin B, (mg) =12 1.0 0.17 90.0 1.0 0.16 84.3 0.671 0.394
Vitamin B, (mg) =13 1.8 0.43 8.0 1.8 0.40 9.8 0.868 0.750
Niacin (mgNE)w =12 17 43 12.0 18 42 2.0 0.473 0.047
Vitamin Bg (Mg) =1.2 14 0.31 30.0 14 0.31 29.4 0.646 0.948
Vitamin By, (Mg) =19 9.0 4.6 2.0 9.0 5.0 0 0.946 0.310
Folate (ug) =190 380 143 4.0 376 129 3.9 0.88 0.984
Vitamin C (mg) =80 125 52 22.0 123 57 235 0.871 0.855
Calcium (mg) =850 971 281 30.0 927 303 47.1 0.449 0.078
Magnesium (mg) =250 314 61 14.0 302 58 17.6 0.305 0.616
Iron (mg) =85 8.7 2.2 48.0 8.7 21 54.9 0.934 0.488
Zinc (mg) =8.0 10.9 13 2.0 11.0 14 2.0 0.703 0.989
Copper (mg) =0.7 14 0.20 0 1.4 0.22 0 0.597 -
Nutrient with DG

Fat (%energy) 20-30 30 10.1 40.0 30 8.7 41.2 0.986 0.904
Carbohydrate (%energy) 50-65 64 19.8 26.0 63 19.9 255 0.683 0.953
Total dietary fiber (g) >17 13 4.1 88.0 13 3.6 88.2 0.508 0.971
Sodium (salt-equivalent) (g) <8.0 11.9 2.7 94.0 12.0 31 90.2 0.987 0.479
Potassium (mg) >2600 2911 676 30.0 2835 728 431 0.589 0.171

DG, tentative dietary goal for preventing lifestyle-related disease; DRI, Dietary Reference Intakes; EAR, estimated average requirement; SD, standard deviation.

TAdjustment of reporting error was performed according to the following: Nutrient intake = reported nutrient intake / reported energy intake X estimated energy requirement. Niacin,
vitamin B;,, calcium, iron, copper and sodium intakes were significantly different between girls eating school lunch with and without milk.

*DRIs for 12- to 14-year-old Japanese girls. The estimated energy requirement of physical activity level Il is 2600 kcal/day.

§Percentage of participants whose nutrient intake did not meet DG or EAR of DRIs. Each nutrient intake was compared with each DRI value, using the cut-point methods.

' Sum of retinol, B-carotene/12, a-carotene/24, and cryptoxanthin/24.

' sum of niacin and protein/6000.

The p values are shown for independent t test to analyze difference between high and low groups.

The p values are shown for chi-square test to analyze differences in the prevalence of participants with inadequate nutrient intake between high and low groups
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Table 8. Daily nutrient intakes and prevalence of not meeting EAR and DG among 101 female junior high school students categorized into High and Low groups by father's nutrition
knowledge level

High Low

Reference value® (n=52) Inade(g::)acﬁ (n=49) Inade(oq/:)acﬁ p'" pt
Mean SE Mean SE
Nutrient with EAR
Protein (g) =45 82 2 0 79 2 0 0.256 -
Vitamin A (LgRAE)' =500 820 48 135 757 50 143 0.374 0.927
Vitamin B, (mg) =11 0.98 0.02 82.7 0.97 0.02 85.7 0.902 0.973
Vitamin B, (mg) =1.2 1.8 0.06 57.7 17 0.06 4.1 0.214 0.763
Niacin (mgNE)T =12 17 0.6 5.8 16 0.6 10.2 0.772 0.204
Vitamin Bg (Mg) =11 14 0.04 13.0 14 0.04 184 0.818 0.436
Vitamin B;, (mg) =19 9.0 0.5 0 7.7 0.5 0 0.086 -
Folate (ug) =190 391 18 0 378 19 0 0.626 -
Vitamin C (mg) =80 134 9 115 132 9 143 0.879 0.992
Calcium (mg) =700 929 37 25.0 852 38 224 0.160 0.977
Magnesium (mg) =240 301 7 135 287 8 122 0.193 0.781
Iron (mg) =>10.0 8.9 0.3 75.0 8.5 0.3 83.7 0.423 0.654
Zinc (mg) =7.0 10.0 0.2 0 9.8 0.2 0 0.418 -
Copper (mg) =0.6 13 0.03 0 13 0.03 0 0.536 -
Nutrient with DG

Fat (%energy) 20-30 31 13 57.7 33 14 71.4 0.254 0.306
Carbohydrate (%energy) 50-65 55 2.7 36.5 56 2.8 40.8 0.816 0.978
Total dietary fiber (g) >16 13 0.6 78.8 13 0.6 85.7 0.812 0.723
Sodium (salt-equivalent) (g) <7.0 119 0.3 100.0 112 0.3 95.9 0.144 -
Potassium (mg) >2400 2883 87 15.4 2817 90 245 0.602 0.388

DG, tentative dietary goal for preventing lifestyle-related disease; DRI, Dietary Reference Intakes; EAR, estimated average requirement; SE, standard error.

T Adjustment of reporting error was performed according to the following: Nutrient intake = reported nutrient intake / reported energy intake X estimated energy requirement.
" DRIs for 12- to 14-year-old Japanese girls. The estimated energy requirement of physical activity level II is 2400 kcal/day.

§ Percentage of participants whose nutrient intake did not meet DG or EAR of DRIs. Each nutrient intake was compared with each DRI value, using the cut-point methods.

" Sum of retinol, B-carotene/12, a-carotene/24, and cryptoxanthin/24.

¥ sum of niacin and protein/6000.

" The p values are shown for covariate analysis to analyze difference between high and low groups adjusted for confounding variables of female students' age.

" The p values are shown for a Mantel-Haenszel chi-square test to analyze differences in the prevalence of participants with inadequate nutrient intake between high and low groups
adjusted for confounding variables of female students'age.
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Table 9. The number of nutrients with not-meeting DG and EAR among 202 junior high school students categorized into High and Low groups by father's
nutrition knowledge level

Male Female
High Low " High Low
(n=50) (n=51) P (n=78) (n=80) P
Mean SD Mean SD Mean SE Mean SE
Total number of nutrients not meeting EAR 2.9 24 3.0 2.3 0.794 24 0.3 2.7 0.3 0.458
Total number of nutrients not meeting DG 2.8 1.0 2.9 11 0.636 29 0.1 3.2 0.1 0.249

DG, tentative dietary goal for preventing lifestyle-related disease; DRI, Dietary Reference Intakes; EAR, estimated average requirement; SD, standard
deviation; SE, standard error.
"The p values are shown for independent t test to analyze difference between high and low groups among male students.

*The p values are shown for covariate analysis to analyze difference between hige and low groups among female students adjusted for confounding
variables of female students' age.
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Table 10. Daily milk intakes among 202 junior high school students categorized into High and Low groups by father's nutrition knowledge Ievel(g/lOOOkcaI)T

Male Female
High Low 1 High Low $
(n=63) (n=67) P (n=78) (n=80) P
Mean SD Mean SD Mean SE Mean SE
Milk 96.9 81.4 1042 77.2 0643 91.9 11.7 84.7 12.0 0.671

SD, standard deviation; SE, standard error.
t Adjustment of reporting error was performed according to the following: Food group intake = reported food group intake / reportedenergy intake x

1000(kcal).
*The p values are shown for independent t test to analyze difference of food group intake between high and low groups.

§ The p values are shown for covariate analysis to analyze difference of food group intake between high and low groups adjusted for confounding variables
of female students'age.
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